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LETTER OF TRANSMITTAL.

To His Excellencij, Hon. C. C. Young,

Governar of the State of Califonvia.

Sir: I have the honor to herewith transmit bulletin No. 99 of the

State Division of Mines and Mining on the Clay Resources of

California.

This work deals in detail with one of California's nonmetallic mineral

ijidustries which is annually growinp' in importance and value. Ceramic
plants are being established in increasing numbers, existing plants are

lieing enlarged, and a wide variety of products is being put on the

market. Our natural deposits of clays in this state form the basis upon
which these industries are founded.

This bulletin is the result of over two years' field and laboratory

investigations conducted by Mr. W. F. Dietrich, associate professor of

mining engineering at Stanford University; the work being handled
on a cooperative basis between the University and this Division.

Acknowledgement is here maile of the courtesy aud cooperatiou of Mr.

Theodore J. Hoover, Dean of the School of Engineering of Stanford
University.

Respect fully submitted.

Lloyd L. Root,

State iMineralogist.





CHAPTKK I.

IXTRODUCTIOX.

The scope of this rei)()rt is confined to a study of the raw materials

and manufacturinji' practice of tiiat part of the ceramic industry of

California wliich involves the manufacture of products which "are
molded in the aqueous plastic condition and which derive their strength

from the iiartial fusion (vitrification) of silicates at hig'h temjiera-

tures. "^ This restriction excludes ylass, enameled metals, cements, limes,

l)lasters, and most abrasives, whicli in modei'n parlance are broadly

considered to belong to tlie field of ceramics.

The report inchules a brief technical description of most of the clay-

working plants and known clay deposits in California, together with the

results of laboratory tests of the important clays of the state.. The
l)rincipal emphasis is upon the economic and technologic phases of the

clay-working industry of California, rather tlian ui)on its geologic

aspects.

The field work was done in the summers of 1925 and 1926, and the

total time in the field was five months. In a state luiving 155,652

s([uai-c miles of land area, it was obviously impossible in the period of

tile field examination to make detailed investigations of all known clay

deposits, or to search for new^ deposits not already known to the ceramic

industry, the Mining Bureau, or to local inhabitants in the possible clay

areas. Hence the principal value of this report lies in the fact that it

is a record of progress of the clay industry and presents for the first

time standard test data on the known clays as a basis of comparison for

new clays that may be discovered in the future. The uses of many of

the clays that were tested are very well known from i^lant experience,

so that it should not be difficult for the intelligent plant operator to

correlate the test data with the results of commercial practice, not only

for the clays now in use in his i)lant, but for other clays that have been

tested.

The search for high-grade clays on the Pacifie coast has received new
impetus in recent years on account of the phenomenal increase in

])opulation in the region and the consequent increased demand for

structural and decorative clay products. There seems little doubt that

this is but the beginning of one of the greatest ])eriods of exjiansion

that the world has ever seen. If this vie-\v of the future is correct,

California is destined to become one of the great ceramic centers of

the United States. That new clay deposits will be discovered is almost

a foregone conclusion. Thus far, only the obvious deposits have been

found, and only those that can be cheaply mined, and that can be used

without beneficiation, have been exploited. The geologic column of

California is practically complete, and there remain many thousands of

square miles of land that have never been tlioroughly ])rospected for

clays. Prospectors and local residents away from existing clay pro-

ducing regions are on the whole unfamiliar with the nature of clays,

but it is certain that their knowledge Avill improve by contact with

trained men who are on the lookout for new discoveries. It is true that

the abundance of cheaply recoverable terra cotta and fire clays has

1 Wil.son, Hewitt, Ceramics, p. 2, McGraw-Hill Book Co., 1927.
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heretofore hindered the development of iieAV resources, but with the

rapid acquisition of the best of these deposits by single manufacturing
interests, and Avitli the increasing demand for new types of clays, either

to displace those varieties now being imported from outside of the state,

or to make improved products, the incentive to clay prospecting will

be entirely adequate.

METHODS OF INVESTIGATION.

The field work on the clay depositvS consisted of a visit to each prop-

erty to obtain clay samples and to prepare a description of the develop-

ment and mining operations, tlie thickness of the clay and overburden
and other features of i^ossible interest. ]Most of the samples were taken

from exposed surfaces, and due precautions were taken to secure sam-

ples that were representative of the workable beds of clay. In a few
places, samples were taken from bins or storage piles, if these seemed
more suitable for securing representative samples than the clay banks.

In some instances, samples were submitted by the clay producers them-

selves as being representative of their deposits. A number of core

drill samples were obtained from the lone district, through the courtesy

of S. E. Kieffer.

The plant descriptions were nearly all prepared by the author after

an inspection of the plant. Many of these descriptions were submitted

to the plant executive for approval before publication. A few descrip-

tions were prepared by members of the organization concerned.

Descriptions of a number of plants that were started subsequent to

the field investigation or that were overlooked by the author, Avere pre-

pared by ^Messrs. Laizure, Logan, or Tucker, district engineers, Division

of ]Mines and ^Mining.

The test Avork Avas done in the ceramic laboratory of the Department
of ^Mining and ^Metallurgy at Stanford University by methods described

in Chapter IV.

PREVIOUS WORK.

The clays and clay industries of California AA-ere described in two

earlier reports^ of this Bureau. These reports include descriptions of

knoAvn deposits and of the operating plants, but contain very fcAV data

on the ceramic properties of the clays.

Most of the county reports of the Bureau contain descriptions of clay

deposits and clay-Avorking plants that Avere prepared by members of

tlie State Mineralogist's staff. In a number of cases these descriptions

are sufficiently up to date to permit their use in the present report,

and are reprinted here for the sake of completeness and continuity, as

the county reports are scattered through a number of volumes of the

State Mineralogist's reports.

An important article- on the Alberhill clays by the late J. H. Hill,

then president of the Alberhill Coal and Clay Company, Avas pub-

lished bA' tlu' Bui'eau in 192:^.

' Stiiutural ami Industrial Materials of California: Cal. State Min. Bur., Bulletin
3S, part 111, pp. i;tu-25y, 190G.

The Clav Industry in California: Cal." State Min. Bur., Prel. Report No. (, 102

pages, ly20.
= Hill, J. H., Clav deposits of the Alberhill Coal and Clay Company: State Miner-

alogist's Report XiX, pp. 185-210, 1923.
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The foraiuif |)r()i)oitios mid cliemieal analyses of certain clays from

tlie Alberliill district liave bi-en jjfiviMi by I>nrclifi('l.'

Tlio clay iiiininir and jjropai'atioii plant of tlic Clay Corporation of

California, at Lincoln, has been described by C. N. Schuette.-

AU of the foregoing references were freely used in the preparation

of this bulletin, even at the cost of repetition, as it was desired to bring

together in one vohnne all of the avaihd)lc infoi'iiiation on the ('la\'

resources of the state.

ACKNOWLEDGMENTS.

In a work of this nature it is impossible to give individual acknowl-

edgment to all those who contributed to it. The writer wishes to

express his apjn-eciation of the courtesies that were extended to him by

many i)crsons connected with the ceramic industry of California.

Their cooperation in making this bulletin possible is especially note-

worthy in view of the fact that, on the whole, the ceramic industry

today remains as one of the few mineral industries that extensively uses
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Prof. He\\'itt Wilson of the University of Washington rendered

invaluable assistance in outlining the methods of clay testing aiul in

making many valuable suggestions and criticisms.

Mr. John T. Roberts, president of the Stockton Fire Brick Company,
generously contributed equipment and refractories to the ceramic

laboratory in which the test work was done, and was ever ready to give

valuable advice and infoi-mation during the progress of the work.

^Ir. L. M. Richard, consvilting economic geologist for Gladding,

McBean and Company, was especially heli)ful in the field in the

Alberhill-Corona district, and contributed many ideas concerning the

organization of the report.

Several graduate students in metallurgy or ceramics at Stanford
University contributed to various phases of the investigation, especially

in the laboratory. Among these should be mentioned V. J. ^linner,

C. W. Brigg.s, H. J. 'Carroll, D. R. Irving and R. E. Paine.

Acknowledgment is also due to Messrs. Walter W. Bradley, W. Bur-
ling Tucker and C. A. Logan of the Division of ]\Iines and Mining for

assistance in compiling data, and for many helpful suggestions regard-

ing the conduct of the work. In addition, Messrs. Tucker, Logan, and
C. ]\IcK. Laizure supplied a number of descriptions of deposits or plants

not visited by the author, acknowledgments of which are made in the

text.

GENERAL REFERENCES.

Little space has been devoted in this report to the origin of clay, its

chemical and physical properties, or to clay-working processes in gen-

eral. Such information has usually been included in clay reports from
other states, but there seems little justification for its inclusion here,

in view of the fact that there are now a number of excellent texts for

those who desire such information. A few of the more important
works are listed below

:

• Burchfiel, B. M.. Refractory clavs of the Alberhill, California, deposits: Jour.
Amer. Cer. Soc, Vol. 6. pp. 1167-1175, 1923.

= Schuette, C. N., Engineering principles applied to the exploitation of a clay
deposit: Eng. & Min. Jour.-Press, Vol. 121, p. 964, June 12, 1926.
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Wilson, Hewitt, "Ceramics." McGraw-Hill Book Co., New York,

1927. An excellent text on clay technology, coA^ering the chemical and
physical properties of clays. Not suitable for readers who have no

knowledge of chemistry or physics.

Andrews, A. I., "Ceramic Tests and Calculations." John Wiley

and Sons, 1928. An elementary text on the methods of clay testing,

and on the calculations relative to glazes, bodies, enamels and glasses.

xSearle, A. B., "The Chemistry and Physics of Clays and Other

Ceramic Materials." Ernest Benn, Ltd., London, 1924. A valuable

reference work of scientific conceptions and data on clays. Particularly

useful to research workers.

Ries, Ileinrich. "Clays, Their Occurrence, Properties and Uses," 3d

Edition. John Wiley and Sons, 1927. The standard work on the

geology and origin of clays, with sufficient information on properties

and uses to serve as an elementary text. Perhaps the best general

work for tlie layman.
"Clay Products Cyclopedia and Equipment Catalog." Issued annu-

ally by Industrial Publications, Inc., Chicago, Illinois. A useful

reference, of particular value as a dictionary of ceramic nomenclature

and for the descriptions and illustrations of ceramic equipment.

to
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Chapter IT.

SUMMARY OF THE CERAMIC INDUSTRY OF CALIFORNIA.

INTRODUCTION.

For the benefit of those who may be unianiiliar witli ehiy-working

processes, a brief summary of clay technology is given.

Definiticyn of clay: "Clays are the weathered products of tiic silicate

rocks, containing sufficient hydi-ous silicate of alumina in the softened

condition to ])roduce a ])]astic or semiplastic nuiss when tempered Avith

water. "^ Clays may be classified into many types. In this report a

classification is used that is based upon physical properties and uses.

The details of this classification are given in Chapter IV.

Definitions of a few of the more general terms used in clay momencla-

ture are given below :-

Kaolin is amorphous hydrated aluminum silicate, corresponding to

the formula of Al20..5.2Si6^.2HoO and is the most important constituent

of china clay. The term is \ndely used in commercial practice to

include china clay and rock higli in china clay.

China clay is the commercial variety of kaolin. It may occur

naturally in deposits of sufficient purity, but is more often prepared by
the purification of natural deposits. It burns white, and has high

refractoriness, but the plasticity is generally poor.

Ball clays are white or light-cream-burning clays of high plasticity

and bonding power that vitrify to dense impervious bodies at compara-
tively low temperatures.

Fireclays are those clays that withstand high temperatures, par-

ticularly those that do not fuse at temperatures below 1605° C.

(2921° F., cone 27). They are used in the manufacture of fire brick

or other refractories and are often used for architectural terra cotta,

wall tile, etc.

Face brick clays maj- be divided into one of three groups. (1)

Red-burning clay; (2) white-burning clay; (3) buff-burning clay.

The color, ])lasticity, shrinkage, and vitrification must fall within cer-

tain general limits, dependent upon the type of brick to be manufac-
tured.

Common brick clays vary widely in their composition and proji-

erties. TJiey are usually high in fiuxes and in most cases are I'ed-burn-

ing. They should mold easily and develop hardness and strength at as

low a firing temperature as possible without seriously warping or

cracking.

Slip clays are fine grained, and contain a high proportion of fluxes.

They should melt at a low temperature (preferablj^ below 1200° C,
cone 5) to a greenish or brown glass to form a natural glaze.

CJaij preparation: With the exception of some of the lieavj^ struc-

tural products, it is seldom possible to find a single raw material that

• Wilson. Hewitt, Ceramics. ]). 7.
= See Wilson, op. cit.. pp. 28-39, and Clay Products Cyclopedia, 1926, pp. 94-96, for

further details. "

'
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possesses the desired plastic, tli yi(i<i' and lirin<>' cliaractcri.stics tor mak-
ing a given ceramic product. It is usually necessary, therefore, to
blend several clays and nonplastics in order to control the properties
of the finished ])roduct. For example, clays having different per-
centages of iron may be blended to secure the desired color ; highly
]dastic clays may be blended with those having poor plasticity in order
to control shrinkage and porosity ; feldspar may be added as a flux to

lower the temperature of vitrification; crushed qiuirtz or crushed cal-

cined clay may be used as a "grog" to produce a skeleton structure
that is bonded by the clay, giving greater strength and less tendency
to warp than if clay alone were used.

After deciding upon the proportions of the various raw materials,

some of them are ground separately and others are ground after mixing,
either by dry or wet methods. Ball mills and grinding pans are the
principal types of machinery used for fine grinding. At some point
in the process, all the materials are mixed together, the proper amount
of water is added, and the mass is subjected to a thorough mixing, with
or without additional grinding. For the manufacture of many types
of ware, the plastic mass is allowed to age in humidified rooms or under
wet sacking for a period of 24 hours to one month, in order to secure
uniform distribution of the water and to develop maximum plasticity.

Manufacturing processes: After the clay is properly prepared, the

three essential steps in the manufacture of a ceramic product of the

type under consideration are shaping, drying and firing. A fourth

l)rocess that is applied to certain types of ware is glazing.

Shaping": The shaping of clay wares may be done while the clay is

in one of the four different degrees of plasticity: (1) Drj^ pressing of

pulverized mixtures to which has been added just enough water to bind
the mass together when subjected to pressure in hydraulic, cam. or

screw presses. This process is principally used for shaping floor and
wall tile, especially the hard vitrified tile used in bath-room floors, and
to some extent it is used in common brick and face brick manufacture.

(2) Stiflf-mud shaping, in which si\fBcient water is added to tlie clay to

permit the mass to floAv through a die without rupture. A column of

clay is pushed through a hollow die by a plunger or screw or the clay

may be jiressed into a steel mold by a plunger. This is the usual

process for making common brick, face brick, fire brick, and roofing

tile, and is the only method in use for shaping hollow tile, sewer pipe,

drain tile, and electrical conduit. (3) Soft-mud shaping, in which

almost enough water is added to cause stickiness. This consistency is

used for the hand pressing of terra cotta and tile in plaster molds, for

the shaping of pottery and stoneware on pottery wheels or in molds,

for the hand molding of roofing tile over paper covered wooden molds,

or for the hand or mechanical pressing of common brick or face brick.

(4) Casting, in which the finely-ground mixture is suspended in water

so that the resultant "slip" may be poured into plaster molds. The

plaster absorbs water from the slip, gradually precipitating the solids

asainst the inner walls of the mold. When the Avails are thick enough,

the surplus slip is poured from the mold, the object is left in the mold

until stiff enough to stand its own weight, then the mold is stripped

off and the shape allowed to dry. Casting is the cheapest method of



(LAV KES0UKCE8 AND C'EKA.MU INDL'STKV 17

producing pottery on a large scale, and is the principal method in use

for shaping sanitary porcelain.

Drying: The drying of clay wares may be done under sheds in

the open, in specially heated rooms, or in specially designed humidity

dryers in which the three factors of time, temperature and humidity are

under close control. The type of drying will depend upon the charac-

teristics of the clay used and u])on the sliape and size of tlie ware to be

dried. As clay shrinks dvirinu drying, it is important that the drying

be controlled in such a way as to avoid undue strains which might

cause cracks in the dried ware, or lines of weakness which would i-esult

in cracks during the subsequent firing operation.

Firing: The i)roper firing of ceramic ware is perhaps the most

important part of the process, and many tyi)es of kilns are available

for the purpose. The essential conditions to be met by a ceramic kiln

are control of the time-temperature cj^cle and unifoi-mity of heat dis-

tribution. In some cases, kiln gases can not be allowed to come in

contact with the ware, so that mufiie kilns are necessary, or else the ware

is enclosed in fireclay receptacles known as "saggers." Most kilns

now in use are of the periodic type, but there is a growing tendency to

use continuous kilns in which the ware is set on trucks which move
through a tunnel that is fired near its mid-point. Firing temperatures

range from 895° C. (1643° P.) for soft-burned common brick to

1350° C. (2462° F.) for hard porcelain and fire brick. A few special

products are fired as high as 1640° C. (2984° F.).^

Glazing: Glazing may be done by dipping, spraying, or painting a

water suspension of the glaze ingredients on the ware either before

firing, or after a preliminary (biscuit) firing. In some cases where
complicated polychrome decorations are used, several firings are

necessary before the piece is finished. Salt glazing is another method,

wherein common salt is vaporized in the kiln during firing, the

sodium of the salt reacting with the clay body to form a fusible com-

pound.
CLAY DEPOSITS OF CALIFORNIA.

hi practically all of the low altitude areas of California there is an

abundance of common clay and shale suitable for the manufacture of

common brick and hollow building tile. By reason of the low unit

value of these ])roduets, the raw material must be chea]")ly mined, and
will not stand transportation charges from points very distant from
the brick yards, which are situated near the centers of consumption.

In the San eloaquin and Sacramento valleys, it has been difficult to

find good bodies of clay with sufficient plasticity for the manufacture
of the best quality of building brick, and some of the plants in this

area have been forced to ship plastic clay from dift'erent points to

mix with the local materials. In the San Francisco Bay district and
in Los Angeles County, the two important centers of consumption,

there are ample common clay resources. The same is true of the

smaller valleys in the Coast Range and in the foothills of the Sierra

Nevada.
In the mountainous portions of the state, in the desert regions, and

in the volcanic area of the northeastern counties, it is difficult to find

1 Pyrometric cones are extensively used in the ceramic industry as temperature
indicators. See table No. 9 in Chapter IV.

2—54979
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suitable coinniou brick clays, but as these areas will probably never be
thickly populated, such brick as are needed can be shipped in from
more distant points.

Tlie demand for paving brick lias never been great enough to k'ad

to an intensive search for red-burning shales of the type used elsewhere
in the United States for paving brick manufacture. A few such shales

are known, and one or two deposits are being worked, but, for the most
part, the demand for paving brick, sewer pipe, conduit pipe, and other
red-burned vitrified products has been met by a blending of various
clays, with or without grog. Three deposits are of special interest in

this connection: the Natoma da}' (see samples No. 210 and 212),
which consists of fine gold-dredge tailings deposited in settling basins

;

the Goat Ranch shale (see sample No. 282), an Upper Cretaceous shale

in Santa Ana Canyon; and the Santa ]\Iargarita shale (see samples
No. 216 and 217), from an undeveloped deposit along the Southern
Pacific Railroad near Santa IMargarita.

The general distribution of the high-grade clays of California is

shoAvn on Plate I.

The high-grade clays of the state are found mainly in deposits of

Eocene age, although there is one important area of Pleistocene clay,

and the importance of certain beds in the Upper Chico (Cretaceous) is

just receiving recognition. Approximately 90 i)er cent of the high-

grade clays of the state are now being mined from one of three areas:

the Alberhill-Corona district in Riverside County ; the lone district in

Amador County ; and the Lincoln district in Placer County. The age

of the clays in all three districts is Eocene, and the dei>osits were
formed by sedimentation in inland seas, with or Avithout subsecpient

alteration.

The Alberhill-Corona clays occur in an area in the Temescal Valle}'

some twelve miles long and two miles wide. In many places the clay

beds are three to four hundred feet thick. The clays were laid down in

Eocene time in an arm of the sea. The region is characterized by a

discontinuity of structure that arose from folding, faulting, and erosion

subsequent to clay deposition, and by extreme local variations in the

individual clay beds caused by variations in the conditions of sedi-

mentation. A wide variety of red, pink, and buff-burning i)lastic clays

and a good range of plastic and semi-plastic fireclays are produced in

the district. The colored clays are used for face brick, roofiug tile and

red earthenware, and as an ingredient of sewer pipe, electrical conduit

and other mixes. The buff-burning clays, generally refractory, are

used for architectural terra cotta, stoneware, decorative tile, pottery,

etc. The refractory clays are used for fire brick and other refractory

shapes. A few selected varieties are sufficiently free from coloring

compounds to ])ermit their restricted use in white-burned products.

The typical clays are chai-acterized by excellent plasticity, low or

medium dry strength, low or medium drying and firing slirinkage, and
open fired texture. A few varieties are found that possess high dry

strength and high shrinkage, and that vitrify completely within com-

mercial firing ranges, but these are the exception rather than the rule.

The proportion of sand in the clays varies widely from almost pure

sand to pure clay, resulting in a wide range of commercial varieties.

The lone clays and sands occur in a belt about twelve miles long and

one-half to one mile wide. The total thickness of clay is not knoA\Ti,
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but in a nuinber of places a tliiekness of over 100 feet lias been demon-
strated. The beds are more continuous, and have less local variations

in the character of the material, tlum is the case at Alberhill. The
area is important for its liiyh-yrade (iiechiy and tire-saiui. Some plastic

pink- and buft'-burnin<>: clays are also produced for use in terra cotta,

stoneware and pottery manufacture. The fireclays are the most
refractory that have thus far been found in the state, but are charac-

terized by low dry strengtii and high firing shrinkage, with a strong
tendency to crack when fired. The fire-sands are composed of quartz-

mica saiul with from 10 to 25 ])er cent of clay, and are im])ortant as a

nonplastic ingredient of fire brick mixtures, to diminish the shrinkage
and the tendency to crack. Future develoi)ments in tliis area are

expected to greatl.y extend the known dimensions of the clay beds, and
to disclose other varieties of clay not now accessible.

The Lincoln clays lie in an isolated remnant of the lone formation
(Eocene), protected by a lava capping. The beds underlie a low hill

adjoining the toAvn of Lincoln. The claj^ is continuous over an area of
about four square miles, to a depth of ap])roximately 100 feet below
the lava capping. The Lincoln clay is an excellent butf-burning plastic

fireclay that is especially valuable in the manufacture of architectural
terra cotta, faience tile, fire brick, and other products. There are also

beds of pink-burning clays that are used in seAver pipe, roofing tile and
face brick mixtures. The Lincoln clays have excellent plasticity,

medium dr}- and fired strength, a long vitrification range, and, although
the shrinkage is high, the clay can stand rapid firing without cracking.
Some other clay producing areas of lesser importance are: (1) The

Cardiff-Carlsbad area in San Diego County, containing excellent

fireclays, some of whicli are closely similar to the famous (Iros-Almerode
fireclays of Germany; (2) The Santa Margarita Rancho deposit, near
San Juan Capistrano, San Diego County, containing important deposits

of higldy aluminous fireclay; (8) The Hunter Ranch deposit, near El
Toro, Orange County, where there is an excellent firecla.y, associated

with a bed of kaolin and sand from which a high-grade kaolin can be
recovered; (4) The Goat Rancli deposit, in Santa Ana Canyon, Orange
County, an TTpper Chico (Cretaceous) deposit of flint fireclay.

California is especially favored with resources of noni)lastic ceramic
materials. At Campo, San Diego County, is a large de])osit of excel-

lent felds]iar. and many other feldspar deposits are known in southern
California. Silica is available in many forms in California and near
the border in Nevada. A large deposit of quartzite has been found in

the desert south of Barstow, from which silica brick is being made.
Talc, used in some floor-tile bodies, is available from a number of

sources. The most extensive deposits of andalusite and cyanite in the

United States occur in California. These minerals are of increasing
importance in the manufacture of high-grade refractories.

The most im])ortant ceramic materials that are thus far lacking in

California are ball and chitia clays equal in purity and iniiformity to

those from the deposits of England or from the eastern T'^'nited States.

A clay possessing the projierties of a mixture of the two varieties has
been found in San Bei-nai-dino County, and a good china clay has been
found in Nevada, but thus far ])roduction has been small, and most of

the ball and china clay requirements of the California industry are met
by importation from the eastern states or from England. One of
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the factors that lias liindered the establishment of a local clay Avash-

ing industry to produce china clay is the low price of Beljiian "lass

sand at Pacific coast ports, making: it unprofitabh^ to market tlie (piartz

sand which would be a by-product of kaolin waslnng-. Since the yield

of kaolin would be but 20 to 30 pec cent from the known deposits in

California, the importance of a satisfactory market for the sand is

apparent.

Wliile a few small deposits of bone clay have been found in southern
California, highly aluminous clay is relatively scarce, and no commer-
cial deposits of diaspore, bauxite or gibbsite^ have been discovered in

California.

MINING METHODS.

Most of the clay deposits of California are mined by open pit

methods, and with the exception of most of the common clay deposits,

hand methods predominate. Where a production of the order of one
car (50 tons) per day or more is needed mechanical methods are in

general use, if topographic features are favorable, and if no hand sort-

ing of the clay is necessary.

Drilling and blasting are necessary at many of the deposits. The
holes are usually drilled with hand augers, and blasted with light

charges of low-power explosives. As a rule 3 nearly vertical bank is

carried, and the height of the bank corresponds to the thickness of the

bed being mined. Stripping of overburden, if any, is carried out in

advance of mining, on a separate bench.

The hand methods in use involve pick and shovel loading into auto

trucks, wagons, mine cars, wheelbarroAvs, or loading chutes, depending
on local conditions.

The mechanical methods include horse-drawn scrapers. ]iower-driven

drag scrapers, and power shovels of various types actuated by gasoline

or electricity. The scrapers usually load directly into hoppers, from
Avhich the clay is drawn oif into auto trucks, industrial railway cars,

or onto belt or bucket conveyors. The shovels load into auto trucks, or

into industrial or standard railway cars.

Most of the underground mining is done by the room aiul pillar

method, from a tunnel entry, with only such auxiliary timber support

as is necessary to support localized blocks of loose ground. While

pillars are robbed as much as is practicable, from 20 to 35 i)er cent of

the clay must be left in the pillars to support the workings.

Transportation from the pit to the plant or railroad siding is done at

many properties in the original vehicle in which the clay is loaded. At

other properties a loading platform or chute is placed as near the pit

as possible, and the clay is transferred to cars on an industrial railroad

or into auto trucks.

Most of the clay mining in the state is done on contract, especially

at smaller properties. To one familiar Mith metal mining, the methods

in use at many of the properties seem needlessly crude and wasteful of

human energy, but the short working season, seldom longer than from

1 These three minerals are t\'pes of aluminum hydi -)xide. Diaspore contains 12-14

per cent of water and has a formula approximating to AloO^i.HoO. Bauxite contams
20-24 per cent of water and corresponds to AI0O3.2H.O. Gibbsite contams 27-3o
per cent of water and corresponds to AloO.-..3HoO. See Searle "The Chemistry and
Phvsics of Clavs," p. 3.39. The bauxites are used in the manufacture of metallic

aluminum, and' are valuable for the manufacture of a .superior type of fire brick

(diaspore brick) that is more refractory than ordinary fireclay brick. These
brick are used, among other purposes, for lining the clinkpring zone of cement kilns.
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'Siny to October, the eoinparatively small seale of operation, the fluctua-

tion of demand, the irre«iularity and small size of some of the deposits,

the necessity of hand sortin.n' in a number of cases, and the fact that

many of the deposits are mined uiuler a royalty lease, all must be <riven

due consideration before any valid criticisms can be made.

Clay minintr costs for oj^en i>it work range from 10^ to 25^' })er ton

for scraper or shovel loading, to 2()(^ to aO^ ])er ton for hand loading.

Hand sorting nuiy double the cost of liaiul loading. Transportation to

the pit mouth, or to a bin within a few hundi'ed yards of the pit, may
add fi-om o^ to 2o^'- ])er ton. liieidentals may total from 'h- to 25^,

making the total direct cost vary between the approximate limits of 20^
and $1.50 per ton. In addition, many of the properties are several

miles from a railroad or plant and must stand a transjiortation cost

that may be in excess of $1 per ton. The longest auto truck haul noted

was 15 miles, aiul there are a number of deposits where the haul is from
thi-ee to eight miles from the pit to a railroad or plant. Where a

royalty is paid, the charge is usually from lO^'- to 25^ per ton.

rnderground mining- costs are naturally higher than open pit costs,

but the direct cost of mining and loading, including hand sorting, is

seldom in excess of .$1 per ton. Haulage and t ranspoi'tation costs must
be added.

As an indirect indication of costs, the selling prices of a number of

clays may be cited : The price of Alberhill clay f.o.b. gondola cars at

Alberhill ranges from $1 per ton for the cheaper grades that occur in

large deposits and that are chea))ly mined by mechanical methods, to

$5.50 per ton for the rarer varieties that are hand sorted and may be

mined by uiulerground methods. The price of Lincoln clay, mined by
a ])ower shovel from a large ])it. is nominally $1.75 ]ier ton, f.o.b.

Liiu;oln.

CERAMIC PLANTS.

A check list of tiie clay-working jilants of (•alifornia, with the

products made in each, is given in Table 1. It will be noted that the

majority of the plants in the state are in or near the two major centers

of po])ulation and industry, the Los Angeles area, and the San Fran-

cisco Bay district. However, common brick and hollow-tile plants are

well distributed among the lesser centers of population, and there are a

number of important manufacturers of high-grade ceramic products

whose ]>lants are at some distance from the larger centers. Some of the

plants in the latter group have been built adjacent to clay pits in order

to secure close coordination between the clay quarrying and the manu-
facturing plant. Since freight rates on finished products are higher

than on raw materials, it is advantageous to locate the i)lant near the

geogra])hical center of consumption of finished Avare.

The check list also reveals the wdde diversity of the California

industry and sliows that nearly all of the ceramic products now in use

are manufactured wi one or more California plants. The important

excei^tions are magnesia brick, chrome brick and chemical porcelain

and stoneware. Magnesia brick were made for a short time during

the World War. Avhen foreign supplies were unavailable, and earlier

attempts were made by various companies, but the business is

uneconomic under normal conditions.
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MANUFACTURING METHODS IN CALIFORNIA PLANTS.

Common brick: In California, one common brick plant uses the

dry-press process, and the other plants are nearly equally divided

bet-u'een the soft-mnd and the stiff-mud process. Nearly all of the

plants use drying sheds in tlie oi)en, but some use drying racks in an
enclosed and heated building, and a few use waste-heat or separately-

fired tunnel driers. Field kilns are preferred in southern California,

where there is little rainfall thi-oughout the year, and continuous kilns

of the Hoffman type are preferred in northern California. Oil is the

usual fuel for the field kilns, although natural gas is used at some
plants which are located near the oil fields. At some plants, gas is

used during the water-smoking period and oil for the balance of the

firing cycle. The continuous kilns are fired with coal. Firing tempera-

tures range from cone 08 to cone 1 (950° to 1160° C).
No mechanical hacking, setting or loading machines are in use in

California. So far as could be ascertained, none of these devices have

been given a trial in the state. It would seem that even though such

machines in their present form may not be entirely satisfactory, the

hope of saving from 25 to 40 man-shifts per 100,000 brick would be a

sufficient inducement to encourage the development of automatic brick-

handling machines, especially in the larger plants.

Hollow Mock: All hollow block are shaped in auger machines. Some
of the plants making hollow block are also making common brick and

both products are subjected to the same drying and firing treatment.

Waste-heat or separately-fired tunnel driers are in use at a number of

l^lants. Field kilns are widely used, but several plants use Hoffman
kilns, one uses a Haigh kiln, and a few use use round do-^-n-draft kilns.

Firing temperatures are usually between cone 04 and cone 3 (1060° to

1170°C).
Face hrick: Most of the face brick of California is shaped by the

stiff-mud process. Much of it is repressed. The dry-press method is

used at a few important plants. Drying is usually done in waste-heat

tunnel driers, and round down-draft kilns are used at all plants for

firing.^ The firing temperatures usually approximate cone 02 to cone

5 (1125° to 1205° C).

Sewer pipe: All sewer pipe is made in presses which are usually

operated by electric power. Drying is done on drier floors which are

usually heated by steam or waste heat from the kilns. Round down-

draft kilns are used for firing and the firing temperatures range from

cone 02 to cone 5 (1125° to 1205° C). The dry strength of some of

the sewer pipe mixes in use in California is too low^ to permit setting

to the full height of the kilns, so that the capacity per kiln is not so

great as at most of the eastern plants where stronger clays are available.

Drain file: There is little demand for drain tile in California and

it is only made in a few plants, where it is sha]ied by auger machines,

di-ied on heated drying floors and fired in round down-draft kilns.

Terra cotta: Architectural terra cotta is an important product in

California. A particularly fine example of its use is shown on the

1 The wide range of colors demanded by modern architectural design is secured by
varying the body mixture and by the normal differences of temperature at different

liarts of tlie kilns.
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frontispiece, Plioto No. 1, which is a view of the Kuss Building, in San
Francisco. The typical body in use in California consists of a siliceous

plastic fii-eclay mixed with an equal weight of nonplastics, such as quartz

sand and grog made by regrinding rejected terra cotta from the i)lant.

This produces a body liaving an absorption of about 15 per cent, when
fired to cone 4 to 6 (1190° to 1230° C). The mixing, pugging and
aging of tlie body mix is highly important, and due precautions are

taken at all ])lants 1o ensure uniformity of the plastic mix that is sent

to the pressers. All shapes are made by hand pressing in plaster molds.

After drying to leather liardness, the molds are stri])ped and the ])ieces

are finished by hand, after which they are dried and s])rayed with

glaze. A few Carrier humidity driers are used in California in place

of the usual method of drying on heated floors. In California, the ware
is fired to cones 4 to 6 (1190° to 1230° C.) in round down-draft kilns.

A considerable quantity of garden pottery is made in California,

either as an auxiliary product in the terra cotta plants or in smaller

plants making a specialty of this class of ware. The body mix and
manufacturing methods are similar to those used for making terra

cotta.

Conduits: Electrical conduits are shaped by auger machines, using a

mix similar to that used for sewer pipe. ]n California, they are usually

dried in waste-heat tunnel driers. Round down-draft kilns are used at

all plants.

Roofing tile: Roofing tile is popular- in California on account of the

l)revalence of KSpanish architecture. Hand-made or hand-finished

machine tile is in considerable demand for the better class of homes, and
machine-made tile is widely used on homes, apartment houses, hotels,

schools and even on office and public buildings. Most of the hand-made
roofing tile plants are small and have little equipment. Drying is done
under sheds or in a barn, and firing is done in simple rectangular or

vertical kilns, most of which are up-draft. There are a number of

large plants making machine-made tile with an auger machine. Many
of these use waste-heat tunnel driers. Beehive kilns are in general use

at these plants, but one plant uses a tunnel kiln. Firing temperatures
approximate cones 06 to 02 (1015° to 1125° C). Several plants pro-

duce a hand-finished machine tile and finish the upper surface by hand
before drying is complete. Such tile has nearly the same appearance as

hand-made tile when laid on the roof, but is considerably cheaper.

Present-day architectural design calls for a wide range of colors in

roofing tile, as in face brick. With machine tile, the color range is

secured by varying the proportions of buff- and ])ink-burning clays that

are used with the red-burning clay body, and by sorting the diff'erent

colors produced in different parts of the kiln. In the manufacture of

hand-made tile, the mix is seldom varied in a given plant, but the color

variations are obtained by normal variations in firing temi)erature in

dift'erent i)art,s of the kiln. In fact, the kilns are so small and so simple

in design that it would not be possible to secure a uniform burn of the

entire kiln. Individual tile usually show a considerable color differ-

ence between opposite sides or ends of the tile. This feature, together

with the irregularity of outline, largely accounts for the artistic value

of hand-made tile when applied to moderately small roofs. It should

be noted, however, that hand-made tile can not be relied upon to make
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a water-proof roof, on account of high porosity and cracks in many of

the tile. They are often laid over machine tile.

Fhie lining: ]\Iany of the fire brick and architectural terra cotta

phmts in California and some of the sewer pipe and roofing tile plants
make flue lining to supply the trade within their marketing territory.

A siliceous refractory mix is used, similar to that used in architectural

terra cotta or in low or mediunl-duty fire brick. Eound shapes are

made in a sewer pipe press, and square shapes are made in an auger
machine or by liand pressing. Waste-lieat tunnel driers or hiunidity
driers are sometimes used, but a connuon method of drying is on floors

in heated rooms.

Floor tile: There are a number of important plants in California
that make vitrified floor tile by the dry-press process. Englisli or

Florida kaolin and English, Kentucky, or Tennessee ball clay are

usually used in wliite tile, together witli California or Arizona feldspar

and California or Nevada silica, although Illinois silica or Belgian sand
is used at times in place of California silica. Some plants have intro-

duced California talc into white vitrified tile bodies witli considerable

success. Colored tile are made bj' substituting colored clays or by
adding coloring compounds in the proper proportions. Power-driven
presses are gaining in favor at the larger plants for the shapes and sizes

most commonly used, but hand-presses are preferred at the smaller

])lants, and are used at all plants for special, or infrequently used,

shapes. Specially designed tunnel kilns are in successful operation at

one or two plants.

There has been a good market in California for rough-textured

colored floor tile, and a number of small plants have been built to

satisfy the demand. Most of these use a red-burning clay, or a

mixture of bulf- and red-burning clays, with grog or siliceous sand.

Hand molding in plaster molds is extensively practiced, but competition

has led to the use of tile augers in many plants. If desired, an undu-
lating surface can be imparted to machine-made tile by hand treatment

before drying. Oil stains are frequently applied after firing to modify
the surface color or lustre of the tile. The active demand for this

class of ware in recent years has stimulated artistic development, and
the product from nearly every plant possesses an individuality of

design, texture, and color. In a few plants, however, slavish copying

of successful designs from other plants was noted.

Wall and fireplace tile: The artistic development of California

decorative tile is an outstanding contribution to ceramic art in the

United States. There is perhaps no other region in the world today

that produces such a wide diversity of wall and fireplace tile, or that

is so well prepared to create new designs for private homes, hotels,

stores and office buildinus. Several factors have contributed to this

condition, among which are the following: (1) An abundance of suit-

able clays, cheap fuel and power, and low-unit labor costs which make
it possiijle to produce certain types of tile so cheaply that they not

only find an important local market, but can also be shipped to eastern

])oints on a competitive basis. (2) An active state-wide building pro-

gram that is based upon the necessity of providing for many new
industries each vear and for new homes for the thousands of people
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who annually enter the state from the east and middle west to become
pennaiieiit residents of California. {']) The jirevailiii^- pi'osperity and
resultant liijih standards of livinji' whieh are more apj)art'nt on the

J*aeific Coast than in any other section of the United States. (4) The
diversity of architectural design arising in part from the foregoing

faetoi-s. and in i)art from the luitural environment of California, where
climatic conditions favor out-of-door life throughout the year, and
where comparatively low land values in most residential districts make
it possible for a home builder to acquire sufScient land to avoid tlie

necessity for a cramped architectural style such as must be used in

more congested centers of population. The dominant motive of Cali-

fornia architecture is Spanish-American, the keynote of Avhich is to

be found in the missions that were establislied under Spanish rule in

the latter part of the eighteenth and the first part of the nineteenth

centuries. Suggestetl by this beginning the Spanish-Moorish, ^lexican-

Aztee, and Pueblo Indian styles have been extensively used. Those
desiring a relief from these types, yet desiring to build in keeping with

their local surroundings, have often chosen Italian desigiis. Still

others, desiring destinctive effects, and sensing the possible over-

development of Latin types in many districts, have used New England
colonial, southern colonial, English, Norman, and other types, many of

which are hybrids or are indistinguishable as formal styles.

Refractories: The manufacture of fire brick in California has now
progressed to the point where practically all of the local demand for

fireclay- brick and special shai)es is met by California products. Several

manufacturers are making a fireclay brick with calcined clay grog that

gives as good or better service as the best grades that are produced
elsewhere in the United States. The demand for medium or low-duty
fire brick is usually met by a (luartz-grogged fireclay product. One
manufacturer is developing a flint fireclay brick. Another manufac-
turer has been marketing a silica brick for the past two or three years.

]\Iullite refractories are being manufactured at a plant in Los Angeles,

using cyanite from a large deposit in the Imperial Valley desert. No
commercial deposits of bauxite or diaspore have yet been discovered, so

that the state is still dependent on eastern products where a diaspore

brick is needed, as in linings for the hot zone of cement kilns. How-
ever, sufficient ((uantities of bone clay have been found on several

properties in southern California to permit its use as calcined grog
and as a portion of the plastic content in the manufacture of high-

alumina brick.

The methods of manufacturing refractory ware in California follow

the usual practices employed elsewhere. Most plants are equipped
with auger machines for shaping the standard shapes. The better

grades of brick are repressed. Some hand-molded standard brick are

made, and are re])ressed in hand-operated presses. Special shapes are

made bv hand-molding. Drving is nsuallv done in waste-heat tunnel

driers, although a few humidity driers are in use, especially for the

shapes that are difficult to dry. Round down-draft kilns are generally

used for firing, and the firing temperature for most of the fireclay brick

produced in the state is cone 11 (1325° C). One of the most notable

developments is the use of a tunnel kiln by the Vitrefrax company for

firing mnllite brick at cone 29 (1640° C).
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Tableware: Plain and decorated .semi-vitreous table and hotel ware
is made at a number of plants in California. Thus far, these ])lants

have used imported clays, in conjunction with feldspar and silica from
local sources. One ])lant, the Empire China Company, expects to j>o

into production in tlie spring of 1928 on vitreous ware, using a Cali-

fornia feldspar and silica and a Nevada china clay, together with a
certain amount of Florida clay.'^ The manufacturing methods follow
Well-established practice.

Kitche7i ware and sionewarc: A number of potteries in California
are nuuuifacturing kitchen ware antl stoneware. In most cases, all

materials used in the body mix are obtained from local sources of

supply. Slip clays for glazing have thus far been imported from
other states. The usual manufacturing practices are followed.

Art pottery: There are a few small potteries devoted to the produc-
tion of distinctive lines of art pottery. As the type of body and the
plant practice is different at each of these, the reader is referred to the
check list, figure 1, and to the plant descriptions in Chapter III for

further details.

Red earthenware: The local demand for flower pots, ollas, earthen-

ware household utensils and other red earthenware products is met by
a number of plants, some of which specialize in one or more of these

products.

Sanitarij ware: A complete line of sanitary porcelain, with the excep-

tion of bath tubs, is made at three plants in California by the casting

process, using imported clays, California or Illinois silica, and Cali-

fornia feldspar. All three plants are e([ui]iped with tunnel kilns for

both the biscuit and glost firing. Biscuit firing is usuallv at cone 11

(1325°C.), and the glost firing is at cone 6 (1230° C). 'Three metal
enameling plants are devoted to the manufacture of enameled cast-iron

sanitary ware. Semi-porcelain plumbing accessories are made at three

smaller plants. One of these uses a body made entirely from California

raw materials.

Electrical insulators: The manufacture of high-tension electrical

insulators probably presents one of the most difficult ceramic ]iroblems

of modern industry. The industry is rppresented in California by one

plant, that of the Westinghouse Electric and Manufacturing Comjiany,

at Emeryville (c.v., p. 45). California feldspar is the only local

material used in the body mix. Semi-])oi-celain electrical accessories are

being made at three small plants in California.

Thermal insulators: Although accurate statistics are unavailable for

publication, the bulk of the diatomaceous earth insulating brick output

of the United States, if not of the world, is produced in California.

The Celite Products Company at Lompoc, and the Stockton Fire Brick

Company at Stockton are the only producers at present. The produc-

tion of sawn natural blocks of diatomaceous earth, at one time of

importance, is now relatively small compared to the production of

molded (hand or auger-machine) and fired shapes.

'Personal communication from G. Ray Boggs, December 8, 1927.
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STAT I ST J ('S.

BRICK AND HOLLOW TILE.

The briek and hollow tile statistics compiled by the State Division of

Mines and Alining inelnde all classes of brick. The detailed figures of
production and value for 1926, by counties and by class of ware, are
given in Table 2. This is a com])anion to Table 6, referred to later

under pottery clay, in which the segregated figures for other clay
products are given.

Table 3 gives statistics for the common brick industry of California,
by y(>ars from 1896 to 1926 inclusive. The annual value of the com-
mon brick production is plotted to a ratio .scale ou Tlate II. For com-
parative purposes, Plate II also includes the curves for the average
unit value of common brick per thousand, and the gross annual
value and the average unit value per barrel for cement during the
same period. The rapid growth of the cement industry relative to that
of the common brick industry is of special interest, as is also the
comparative trend of prices in the two industries. The trend of cement
prices reflects the economies of steady technical and mechanical prog-
ress in the cement industry, and the increasing size of plant units. The
trend of common brick prices closely parallels the fluctuations in com-
modity prices and labor wages, as modified by fluctuations in the unit
cost of fuel, as a high percentage of the cost of making common brick
arises from labor and fuel costs, and there have been no im])ortant

technical or mechanical improvements in brick manufacture during
the period under review. The influence of the San Francisco earth-

quake of 1906 is strikingly shown by the decline of the common brick

])roduction and the continued rise of the cement jn-oduction after a

slight recession following the financial panic of 1907.

POTTERY CLAY.

The term 'pottery clay' as used in State Mining Bureau reports

refers to all clay other than that used in the manufacture of common
brick and liollow tilc.^ The production of pottery clay in California in

1926 is given in Table 4, and the production by years, from 1887 to

1926, inclusive, is given in Table 5. The production of pottery clay

products in California during 1926 is given in Table 6.

'For a further elaboration of this definition see Cal. State Min. Bur. Bulletin No.
97, p. 94, 192(i, or other annual statistical reixirts Iiy the Bureau.
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TABLE No. 3.

Common Brick Production of California, by Years.*

Production Av. value
Year M Value per M
ISyb 74,240 $391,567 ?6.H
1897 88.890 509,955 5.74
1898 108,076 598,823 5.54
1899 : 129,512 800,210 6.18
1900 119,906 698,583 5.83
1901 146,522 943,250 6.44
1902 181,040 1,291,941 7.14
19U3 217,715 1,600,882 7.35
1904 256,898 1,843,936 7,18
1905 284,205 1,961,909 6.90
1906 278,780 1,962,866 7.05
1907 339,439 2,483,062 7.32
1908 236,383 1,593,814 6.74
1909 276,396 1.749,209 6.33
1910 280,265 1,694,312 6.05
1911 282,199 1,716,442 6.08
1912 349,797 2,198,303 6.28
1913 295,729 1,699,426 5.75
1914 221,243 1,356,885 6.13
1915 160,452 981,888 6.12
1916 168,826 1,107,940 6.56
1917 169,045 1,207,765 7.14
i:tl8 96,732 912,205 9.43
i:tl9 126,892 1,545,558 12.18
l;(20 163,782 2,823,304 17.24
1921 202,417 2,880,124 14.21
1922 323,625 4,363,629 13.48
1923 397,754 5,194.527 13.03
1924 335,203 4,124,385 12.30
1925 297,449 3,317,766 11.12
1926 328,664 3,231,597 9.82

•Data prior to 1920 from U. S. Geol. Surv. Min. Res., since 1920 from Cal. State
Min. Bui'can repf>rts.

TABLE No. 4.

Production of Pottery Clay in California in 1926.

(From State Div. Mines and Mg. Bulletin No. 100, p. 97, 1927.)

Ciiunty Tons Value Used in the manufacture of
Alani(_-da 5,870 $7,183 Drain, faience, flood, quarry and roofing

tile, sewer pipe.
.A.mador 97,768 135,767 Architectural terra cotta, fire clay prod-

ucts, chimney and sewer pipe, refracto-
ries, drain, floor and roofing tile, and
various.

Ciiniia Costa 7,675 5,688 Architectural terra cotta, sewer pipe,
faience and drain tile.

Los Angeles a86,767 99,076 Architectural terra cotta, conduit, red
earthenware, refractories, drain, faience,
floor and roofing tile, chimney and sewer
pipe, and oil well mudding.

Monterey 491 1,164 Floor and roofing tile.
Orange 13,150 38,989 Conduit pipe and stoneware, refractories,

di-ain and roofing tile, and various.
Placer 104,250 147,241 Arcliitectural terra cotta, chimney, .sewer

and conduit pipe, drain,, floor and rf)of-
ing tile, sanitary ware, red earthenware,
and various.

Jliverside 58,528 > 178,383 Conduit and sewer pipe, red earthenware,
refractories, roofing tile, and various.

.'^acramento 1,548 2,310 Crushed brick, faience tile, et al.
San IJernardino __ ''2,268 10,605 Porcelain.
San Diego '•130,187 58,269 Therapeutic clay, sewer pipe, faience, floor

and roofing tile, and various.
Santa Barbara ___ 1,100 1,700 Drain, floor and roofing tile.
Ventura "373,000 93,250 Oil-well drilling mud.
Butte, Calaveras,
Humboldt, Mer-
ced. San Luis
Obispo, Santa
Clara, Sonoma"* 18,859 26,884 Earthenware, porcelain, chimney and
„ sewer pipe, drain and roofing tile.
Totals 801,461 $806,509

* Combined to conceal output of a single operator in each.
=> Includes clay and shale for oil-well drilling mud.
'' Includes kaolin.
" Includes 'Cornwall' stone.
* Includes therapeutic clay.

3—54979
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TABLE No. 5

Pottery Clay Production of California, by Years.

(From Slate Div. Mines and Mg. Bulletin Xo. 100, i>. 98, 1927.)

Year Tons Value Vear Tons Value
1887 75,000 $37,500 i:i07 160,385 $254,454
1888 75,000 37,500 IKOS 208,042 325,147
1889 75,000 37,500 1909 299,424 4G5,647
1890 100,000 50,000 1910 249,028 324,099
1891 100,000 50,000 1911 224,756 252,759
1892 100,000 50,000 1912 199.605 215,683
1893 24,856 67,284 1913 231,179 261,273
1894 28,475 35,073 1914 179,948 167,552
1895 37,660 39,685 1915 157.866 133,724
1896 41,907 62,900 1916 134,636 146,538
1897 24,592 30,290 1917 166.298 154,602
1898 28,947 33,747 1918 112,423 166,788
1899 40,600 42.700 1919 135,708 245,019
1900 59,636 60,956 1920 203,997 440,689
1901 55,679 39,144 1921 225,120 362,172
1902 67,933 74,163 1922 277,232 473,184
1903 90,972 99,907 1923 376,863 697,841
1904 84,149 81,952 1924 417,928 651,857
1905 133,805 130,146 1925 537,587 674.376
1906 167,267 162,283 1926 801,461 806,509

Totals 6.710.784 $8,442,643

TABLE No. 6.

Value of Pottery Clay Products Made in California During 1926.

(From State Div. Mines and Mg. Bulletin Xo. 100, p. 97, 1927.)

X-imber of
Product p.oducers Tons Value

Architectural terra cotta 5 15,954 $2,361,524
Chimney pipe, terra cotta and flue lining 10 13,207 461,786
Drain tile 12 7.17S 113.168
Roofing tile 21 73.9S4 1.917,415
Sewer pipe 10 100.689 2.910,567
Ohinaware and semi-vitreous tableware 3 627,516
Sanitary ware 6 1,894.705
Red earthenware 6 198,308
Stoneware and chemical stoneware 6 434,772
Floor, faience, mantel, glazed and hand-made tile 27 2,867,772
Miscellaneous art pottery, bisque ware, brick dust,

calcined clay, ceramic, mosaic wall tiles, conduit,
conduit pipe, fire clay products, crushed brick and
tile, garden furniture and pottery, high temperaturt-
cement, porcelain, gas radiants, and backs, cast
stone, ground clay, fire clay and grog, broken tile
and various 23 837.670

$14,625,203
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TOTAL ANNUAL VALUE OF CLAY PRODUCTS IN CALIFORNIA COM-
PARED TO THE TOTAL FOR THE UNITED STATES.

The figureis of the annual value of clay products, and the number of

producers reporting are given in Table 7, for California and for the

entire United States during the period from 1896 to 1926. inclusive. The
ranking of California auu)ng the states, and the production of Cali-

fornia as a percentage of the total United States production are also

shown in the table. The production tigures are i)lotted on a ratio scale

on Plate 111. Both the California and tlie United States curves may be

conveniently divided into four time periods: (1) From 1896 to 1907,

a period of rapid growth, during Avhich the United States ])roduction

increased at an average of 8.7 per cent per year, whereas the California

l)roduction increased at an average of 21.3 per cent per year. (2)

From 1907 to 1915, a period of dei)ression following the financial panic

of 1907, the effect of which was exaggerated in its influence on the

common brick and hollow tile industry of California by the San Fran-

cisco earthcjuake of April, 1906. During this period the average

annual production of clay products in the United States remained

nearlv stationary, while that of California showed an average annual

decrease of 5.7 per cent. A contributing factor to this condition, both

in California and in the United States at large, was the ra])id increase

in the use of reinforced concrete, especially in the construction of large

buildings in the major cities. (3) From 1915 to 1923, a period of

rajiid expansion and rising. prices, but with a retardation of growth in

1917 and 1918 in the ])roduction of certain ceramic branches, such as

architectural terra cotta, which were classed as nonessential and were

unable to secure sufficient fuel or labor for maximum production, and
a further period of retardation in 1921, following the post-war deflation

that gained momentum in 1920. The latter effect is not noticed in the

ceramic production of California. The average annual increase in the

value of ceramic products in the United States during the eight year

period was 12.7 per cent compared to 24.6 per cent for California. (4)

From 1923 to 1926. Tlu' {)eriod is too short to permit accurate interpre-

tation of trend, but a slowing down is apparent, both in California and
in the United States at large.

The average annual rate of growth of the value of ceramic products

in the United States for the entire period of 30 years from 1896 to

1926 was 6.0 per cent, compared to 12.3 per cent for California.
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TABLE No. 7.

California and Total United States Production of Ceramic Products
from 1896 to 1926.*

California United States

No. Raik 'U uf Number
of i>r(>- anijnji total of

Years Value ducers states l^. S. value Value producers
1S9C $680,207 91 21 1.08 $6;',, 110, 408 629,3

1897 703,410 92 21 1.13 62,359,991 5424
1898 1,263,734 77 12 1.70 74,487,680 5971
1899 1,587,518 79 12 1.66 95,797,370 6962
1900 1,375,998 72 14 1.43 96,212,345 G375
1901 1,769,155 92 11 1.61 110,211,587 6421
1902 2,253,096 89 11 1.84 122,169,531 6045
1!I03 2,831,543 105 9 -2.16 131,062,421 6034
i:t04 3,624,734 121 8 2.77 131,023,248 6108
191)5 3,865,147 122 8 2.58 149,697,188 5925
1906 4,364,230 113 8 2.71 161,032,722 5857
1907 5,740,537 118 8 3.61 158,942,369 5536
1908 4,523,745 119 8 3.40 133,197,762 5328
1909 4,437,165 99 9 2.67 166,321,213 5068
1910 4,842,391 107 9 2.85 170,115,974 4915
lilll 4,915,866 92 8 3.03 162,236,181 4628
1112 5,912,450 91 8 3.42 172,811,275 4284
1913 5,344,958 91 9 2.95 181,289,132 4065
1914 4,461,661 84 10 2.70 164,986,983 3860
1915 3,599,375 83 10 2.21 163,120,232 3636
1916 4,163,426 79 10 2.01 207,260,091 3412
1917 4,826,125 74 11 2.10 232,512,773 3153
11)18 4,329,220 68 11 2.00 221,884,651 2783
1919 5,834,648 66 10 2.10 275,346,378 2776
1920 10,946,423 65 9 2.9 373,670,102 271G
l!)21 11,172,491 63 8 4.1 270,738,536 2449
1>)22 14,689,830 62 6 4.6 321.494,403 2098
1923 20,833,053 86 6 4.9 424,582,628 2441
1924 20,994,732 86 (i 5.0 415,779,378 2353
1925 21,324,844 99 6 5.0 423,446,917 2417
1926 21,651,327 95 _ 4.6 459,049,470 2391

* Prom U. R. Geol. Survey prior to 1920. Since 1920 from U. S. Bur. Mines, Min.
Res.
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Chapter III.

CLAY DEPOSITS AND CERAMIC PLANTS BY COUNTIES.

ALAMEDA COUNTY.

General Features.

Alameda County is on the eastern shore of San Francisco Bay and
has a land area of 732 square miles, 500 of which are ricli agricultural

bottom lands devoted to farmini>- and fruit growing-. The princijial

cities are Oakland, Alameda and Berkeley. The population of the

county is 344,177 (1920 census).

The county is traversed in a northwesterly and southeasterly direc-

tion by several mountain ranges, which together form the eastern grouj)

of the Coast Range mountains. These ranges become rugged and reach

higher altitudes in the southeastern portion of the county, their con-

tinuation into Santa Clara County culminating in the ]Mount Hamilton
range. The mountains consist largely of metamorphic sandstones,

jaspers and serpentines of the Franciscan formation, together with

sandstones and shales of Cretaceous and Tertiary age.

The mineral resources of Alameda County include asbestos, brick,

chromite, clay, coal, limestone, magnesite, manganese, potash, pyrite,

salt, soapstone, and crushed rock, sand and gravel. The principal com-

mercial mineral products in the order of their relative importance are

:

miscellaneous stone, salt, brick and hollow tile.

Clay Resources.

There are excellent deposits of common clay suitable for the manu-
facture of common brick, hollow tile, and roofing tile at various places

in the county, and a number of i)lants for manufacturing these products

are in operation. The best and most extensive common clay deposits

occur in the Livermore and Niles valleys.

High-grade clays were at one time mined near Tesla, on the eastern

edge of the county, but there is no present production.

On account of favorable manufacturing and marketing conditions,

a number of important ceramic plants have been established in the

county, especially in Oakland, Alameda, Berkeley, Niles and Livermore,

and a wide diversity of ceramic ware is produced.

California Bisque Doll Companii. Mrs. H. T. Epperson, manager.

Office and plant at 1175 San Pablo Avenue, Berkeley. Formerly the

California China Company. This plant was built in 1906 for the

manufacture of bisque doll heads, but there was no commercial output

until 1919. It is said to be the only plant in the TTnited States produc-

ing bisque doll heads on a commercial scale. A number of other ceramic

products are made, such as salt and pepper shakers, art vases and bowls,

and novelties. California raw materials are used whenever possible.

The use of Clark and IMarsh kaolin from near Cali.stoga (samples No.

] 90-192, pp. 261, 280) is of special interest. The clays are prepared by

small scale apparatus, and most of the shapes are made by casting.
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Fii"iii^' is (lone in safrgors in a small np-di'ai't kiln, firetl to cone 12 for

biscuit ware, and to cone 7 to [) for the g:lost firin<r.

Bibl: Cal. State Min. P.nr. Prel. Ropt. No. 7, |). 35 (California

China Company).

California Faience Company (formerly The Tile Shop). C. 1\.

Thomas and "W. B. Brap-don. owners and operators, 133") Hearst

Avenue. Berkeley. At this ])laiit. jilazed art pottery, art tile, and
inserts are made from a re(l-l)ui'nin<i: body, the composition of which
\aries from time to tinu% depeiulin<i' upon the clays that are available.

Shale is purchased from the Riehmoiid Pressed Brick Co. (sample No.

110, ]). 325), and clay is somelimes obtaiiu'd from the Angel Ranch
deposit near Eureka (sam])le No. ISl, p. 336).

The clays are prepared by ball-millinpf, and are pup:j2:ed by hand.

IMost of tlie art pottery is shapped by castinfj, and the tile and decoi-a-

tive inserts are made by hand ]iressing in plaster molds. A p:as-fired

pie-bakinp: oven is used to finish the dryinp:, after air-dryinj; is com-
])leted in the shop.

Two hilns are in use. One is a Calkins kiln, and the other is a round
down-draft kiln, 13-ft. in diameter and lO-ft. high, wdth a continuous

bag-wall extending nearly to the crown. The biscuit and glaze firing

are done together, the kilns being set so that the w^are to be biscuited

receives the greater heat. Cone 04 is brought down in the biscuit

zone of the kilns.

The company has been successful in establishing a small, but high-

cla.ss market for its ware, and a considerable part of its output is

shipped to Eastern points. Special orders are taken for ornamental
garden and fountain pieces, as well as for pottery and tile.

Two or three men are employed in addition to the owners.

Bibl : Cal. State :\rin. Bur. Prel. Rept. No. 7, p. 37.

California Pottery Company. P. A. Costello, president ; J. P. Cree-

gan, secretary. Plant, 2265 East Twelfth Street, Oakland. (The com-
pany also o]ierates a ])lant at ^Merced, see ])age 12S.) This company was
established in 1872. The products made at this factory are vitrified

sewer pipe, chimney pipe, flue lining, garden pottery, lead pots for

Ihe paint industi-y, wall and floor tile (faience), roof tile, and stone-

ware. Th(> clays used are Lincoln No. 1-6 (sami)le No. 146. p. 303),

lone sand (Shepard) (sample No. 128, p. 261), Valley Springs clay

(samples No. 202-204, pp. 299, 337), a surface clay from Niles, similar

1o that used by the Niles plant of the W. S. Dickey Clay Manufacturing
<'(). (sam])le No. 265, p. 343), and some Nigger Ilill clav from Calaveras

County (sample No. 236, p. 263).

The sewer pipe, chimney pipe, flue lining and garden pottery and
1 ile mixtures are prepared by dry-pan grinding, followed by wet-pan
pugging. Sewer pipe is made in the usual presses. Chimney pipe,

flue lining, and roofing tile are also made in a sewer-pipe press. Some
of the roofing tile are hand finished, giving the appearance of hand-
made tile. Floor tile, wall tile, and garden pottery are hand molded.
Single-fire glazes are used.

The clay mixture for stoneware is prepared by blunging, filter press-

ing and pugging, followed by ageing for a suitable period. Most of

the stoneware is jiggered.
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Diying is done iii a steam rack for the tile and stoueware, and other

ware is dried on floors heated with waste heat from the kilns.

Eight round down-draft kilns are used, fired with oil, atomized with
steam. Two or three are 30-ft., four are 28-ft. and two are 25-ft. in

diameter. Stoneware is fired to cone 8 (2400° F. on pyrometer) and
other ware is fired to 2100° F. The average firing time is four days,

making the total cycle 8 to 9 days per kibi. Sixty men are employed.
In 1927, this company purchased the property formerly operated by

the California Pressed Brick Company, and the plant was overhauled

and newly equipped for the manufacture of brick and tile.^

Bibl : Cal. State Min. Bur., Bull. No. 38, p. 202 ; Prel. Kept. No.

7, p. 36.

N. Clark and Sons. A. V. Clark, president and general manager ; G.

D. Clark, secretary. Main office at 112-116 Natoma Street, San Fran-
cisco. Plant at Pacific Avenue and Fourth Street, Alameda. This
plant has been in operation since 1889. The principal products are

architectural terra cotta, sewer pipe, fire brick and face brick.

The company owns or controls deposits of all raw materials used in

the body mixes at the plant. Sand and clay from lone (see under
Amador County) and a calcareous shale from a deposit at Walnut
Creek (see under Contra Costa County) are the principal materials

used.

The fire brick and face brick are made by the stiff-mud process,

without repressing. Sewer pipe and terra cotta are made by the usual

processes. Sixteen oil-fired round down-draft and muffle kilns are

in use.

Part of the plant was destroyed by fire in July, 1917, but was rebuilt

in 1919. Another fire occurred on September 16, 1927, which caused a

shut-down during reconstruction.

Bibl : State Min. Bur. Bull. 38, p. 202 ; Prel. Kept. 7, p. 36.

W. S. Dickey Clay Manufacturing Company: N. A. Dickey, manager.

Office, 604 Mission Street, San Francisco. Plant No. 18 is one mile west

of Niles, and was formerly known as the California Brick Company.
Hollow tile and paving brick are manufactured. A Haigh continu-

ous kiln is used for firing. Plant No. 19 is at Livermore, and was for-

merly known as the Livermore Firebrick Works. Fire brick, fireclay

refractories, face brick and sewer brick are manufactured.

The management refused permission to publish data on the two

plants, and as much of the data previously published by the Bureau is

obsolete, there is no need for repeating it here.

Bibl: Cal. State Min. Bur. Prel. Kept. No. 7. p. 35 (California

Brick Company), and p. 37 (Livermore Firebrick Works).

ElectHcal Porcelain Works. Levi S. Baker, proprietor; Joseph Baker

and Chas. Ball, officials. Office and plant at 2414-16 Sixth Street,

Berkeley. Electrical porcelain insulating products are manufactured,

using English china and ball clays, Florida kaolin, San Diego County

feldspar and silica, and lone and Lincoln fireclays. The ware is

shaped by dry pressing, throwing, turning, machine-pressing, or cast-

ing, according to the nature of the shapes to be made. Two oil-fired

' Clay-Worker, July, 1927, p. 36.
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kiln.s are used. One is 14 feet in diameter, and tlie other is 8 by 8 feet

square.

Hidecker Tile Company. G. C. liidecker, manager. The plant is

at Twenty-fourth and Union streets, Oaldand, and manufactures roof-

ing tile only. Local clay from excavations in Oakland and vicinity

is mixed with Lincoln chiy (samjile No. 147, p. ;]03) and Natoma clay

(samples No. 210 and 212, p. 337). A Williams hammer pulverizer is

u.sed to disintegrate the clay, which is then screened through an 8-mesh

screen, passed to a pug-mill, and finally to an auger machine, which

is equipped Avith a hand-operated wire-cutter. The tile are dried on

pallets in the open air.

Two up-draft oil-fired kilns are used. The larger of these holds

25,000 eighteen-inch tile, and the smaller holds 12,000 tile. The water

smoking is done with wood-shavings and requires 24 hours. This is

followed by four days firing with oil, to a finishing temperature ranging

from 875° to 980° C. Plight to ten men are employed during the

operating season of five to eight months.

Kraft Tile Company. A. Clay Myers, in-esident; J. L. Kraft, C. H.

Kraft, E. Ridgeway, and II. E. Leash, directors and officers. General

office, 55 New ^Montgomery Street, San Francisco. Plant at Pabrico,

two miles west of Niles.

This plant was built in 1926 to manufacture high-fired faience tile,

using Lincoln fireclay and lone sand. Augers are used for shaping the

tile. Hot-air driers of the deliydrator tyi)e are used for drying.

After drying, the tile are carefully trimmed to size in a special machine
before applying the glazes. This produces a finished tile that falls

within closer limits of size than is customary in most plants. The
product is fired in round down-draft kilns. The output of the plant

in July, 1927, was 1000 square feet of tile daily.

Miller's OaMand Art Pottery. ]\Irs. Isabelle Miller Burress, owner.

Albert Van Cleve, manager, 2237 East Twelfth Street, Oakland. Sewer
pipe, patent chimney pipe, flue lining, and drain tile are made at this

])lant. Yarn and Harvey clays (sam]>les No. 124 and 133, pp. 298, 302)
from M. J. Bacon, lone, are used, together with excavation debris from
Oakland and vicinity.

The clays are prepared in dry and wet pans, and the ware is shaped
in steam presses. Drying is done on the floors of the building, without

special provision for heating by waste kiln gases.

The firing equipment consists of five oil-fired round doAvn-draft kilns,

the largest of which are 22-ft. in diameter and hold 35 tons of ware.

The firing schedule varies from 48 to 72 hours, depending on the ware,

and the finishinc- temperature averages 2000° P. (1093° C.) with a

maximum of 2100° F. (1149° C).
Twenty-five men are employed.

Bibl: Cal. State Min. Bur., Bull. No. 38, p. 204 (Oakland Art
Pottery).

M & S Tile Company. Owned by F. J. Thomas, G. L. Smith and
J. ]\I. Bettencourt. The plant is near the Oakland-Niles highway at

Decoto. This plant was established in February, 1926, for the manu-
facture of hand-made roofing tile. A local surface clay (sample No,
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264, ]x 848) is used. Tlie clay is similar to that used in the W. S.

Dickey Company's hollow tile i)lant at Xiles (sample Xo. 265, j). 843).

The clay is mined -with the aid of a team and scraper. A small power-
driven pug-mill prepares the clay for hand-molding. Drying is done
on pallets under a shed. A rectangular oil-fired down-draft kiln, having
a capacity of 5700 roofing tile, is used for firing. The firing schedule

occupies 55 to 60 hours, and the finishing temperature is cone 06
(1005° C).

Five men were employed at the time of visit, in September, 1926.

Muresque Tiles, Inc. Wm. P. Muir, president and manager; Chas.

Orpin, secretary; 1001 Twenty-second Avenue, Oakland. This is a

small plant for making hand-pressed floor, wall and mantel tile, and
decorative inserts. Lincoln and lone clays are used, which produce a

buff or cream body. Matt glazes are used, which are buffed on a

wheel after firing, producing effects similar to the well-known
Batchelder tile, made in Los Angeles (see page 97). An oil-fired

muffle kiln is used. No further details would be furnished by the

company.

RemiJUird Bn'cJi Company. C. Remillard, president; R. C. Giroux,

secretary. Office, 332 Phelan Building, San Francisco. The plant is

one and one-half miles northeast of Pleasanton, on the main line of the

Southern Pacific Railroad. The plant was established in 1889 and has

been oi)erate(l continuously since then. Common red brick are manu-
factured.

The clay deposit consists of a sandy loam, 25 feet thick, and is mined
from a pit one-(iuarter mile from the plant by a drag-line scra])er oper-

ated by an electric hoist. The clay is loaded into cars and hauled by
motor to the i)lant. The soft-mud process is used. The brick are dried

under sheds in the yard, and are fired in two 16-compartment Hoffman
kilns, of 20.000 daily capacity each. Fifty men are employed during

the season.

Bibl: Cal. State Min. Bur. Repts. XII. p. 381; XIII. p. 613; Bull.

38, p. 242 ; and Prel. Rept. No. 7, p. 37.

Teclinkal Porcelain and China Ware Company. J. Pagliero, owner.

Office and plant 420 Kains Avenue, Albany, via Berkeley. This is a

small plant manufacturing porcelain bath-room fixtures by the cast-

ing process from a mixture of California clays. One square up-draft

kiln is used for both biscuit and glost firing. Four men are employed.

Tesla: The coal and clay deposits of Eocene (Tejon) age in Corral

Hollow, near Telsa, and extending for a short distance eastward into

San Joaquin County, have been known since 1862. These deposits

have been worked at various times in the past, notably during the

])eriod from 1897 to 1907. The coal was inferior in quality, and was
costly to extract on account of steep dij) and swelling ground. As late as

1919 an attempt was made to reopen the coal mine, at which time the

property was purchased by the Beckman-Linden Engineering Corpora-

tion of San Francisco, and considerable sums of money were expended

on equipment and development before it was clearly demonstrated that

commercial success could not be expected under prevailing conditions.

The principal activities in the past have centered around the Tesla
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miue, in the SE^ of Sec. 26, T. 3 S., R. 3 E., M. D. M., which followed
wliat is knoAvn as the Eui-eka coal seam 1o a deptli of 800 feet. Some
work was also done on the Summit seam. See Plate IV for a surface
map of the district, and Plate V for a {geologic cross-section. In develop-
ing the coal deposits, extensive beds of clay were found. The clays

were of various grades, ranging from liigli-gi-ade i)lastic fireclay to

red-burning sewer pipe and paving-brick clays and shales. Consid-
erable quantities of high-grade ({uartz sand were also discovered. Two
clay-working plants were established in llie district, using chiys that

were obtained from the coal mine, and from tunnels and open-cuts
nearby. The Carnegie Brick and Potterv Companv produced sewer
pipe in an 8-kiln plant in the Si of Sec. 30, T. 3 S., II. 4 E., M. I). M.,

two miles east of Tesla, and also had a 45-kiln plant for producing
fire brick, face brick, and terra cotta at Carnegie, four miles east of

Tesla. These operations were discontinued in 1912, some years after

the cessation of coal mining operation.s, as it was not possible to obtain

an adeqnate supi)ly of suitable cla^'S from the workings near the surface

after the coal mine was abandoned.

Tlie district must still be considered as an important potential
source of high-grade fireclays, as there seems little doubt that extensive

prospecting would demonstrate the presence of many millions of tons of

fireclay that would be equal, if not better, in quality to any refractory

clays now being mined in California. There is little justification at

I)resent, however, for attempting to rejuvenate clay mining in the dis-

trict, as the fireclay deposits at lone, Amador County, and at Lincoln,

Placer County, are adequate in quality and quantity for present needs,

and are chea])ly mined, mainly from surface workings, whereas under-
ground mining under difficult conditions would be necessary if extensive

operations were to be carried on at Tesla.

Ryan Ranch Deposit: Owned by Wm. Ryan, Livermore. In 1926
and 1927 a small open pit (see photo No. 2) was excavated on an out-

crop of fireclay alongside the Livermore-Tesla road in the NW| of Sec.

26, T. 3 S., R. 3 E., M. D. ]\I. The workings exposed a bed of white
plastic clay 6 to 8 feet thick, underlain by white sandstone, and over-

lain by lignitic shale. The strike of the beds is nearly east-west, and
the dip is about 65° north. Sample No. 259 was taken, and the test

results on page 263 show it to be an exceptionally good grade of fireclay,

that burns nearly white. The deposit is apparently a small remnant
of Eocene enclosed in Miocene rocks, and there is little evidence of the

continuity of the Eocene at this point.

Walrich Pottery. J. A. Wall, owner, 1285 Hearst Avenue, Berkeley.

Art ware, porcelain specialties, decorative and mantel tile are made at

this plant from a white semi-porcelain body, composed of Illinois silica,

California (Campo) feldspar, English china and English ball clay.

Translucent glazes are used, in a wide range of colors.

]\Iost of the shapes are east, although a few are hand pressed. A
Callfins kiln, 20 in. by 36 in. by 20 in., heated with oil, is used for firing

the w^are. The biscuit ware is fired at cone 4, and the glost firing is at

cone 1.

Westinghouse Electric and Manufacturing Company. J. W. Ryan,
manager ; G. ]\[. Whisler, assistant manager ; 6121 Green Street, Emery-
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ville. Til is is a branch factory of tlie parent organization of Pennsyl-

vania. 11 is devoted exclusively to the manufacture of hio-li-voltage

porcelain iiisulatoi-s and is the ouly ])lant of its kind in California.

The raw materials used are Campo (California) feldspar, Ottawa (lUi-

Photo No. 2. Ryan Ranch clay deposit, near Te.sla,

Alameda County. (Sample No. 259.)

nois) flint, Kentucky ball clay, Georgia china clay, lone and Lincoln

(California) sagger clays.

The feldspar and flint are ground in a ball mill for two hours after

which thev are mixed Avith the blunged clays. Prom the blunger the

slip flows 'successively through an agitator, 200 mesh screens, magnetic

separator, agitator and then is pumped into a filter press where the
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excess Avater is removed. The filter press cakes are pugj^ed and then
stored in concrete cellars for about three weeks. The filter press room
is shown on ]>lioto Xo. '^.

Before usin<r, tlie clay is ajrain pujryed to the best size for the insu-
lator beinj? made. The pup:s of clay are cut to correct length and
.shaped roiijrhly by hand prior to placing- in the pla.ster of paris mold
which jiives it the outer shape. Tlie inside shape is made by the modern
hot press method. A portion of tlie hot press room is shown on piioto
No. 4.

From the hot press, the mold and insulator go through a continuous-
mold release di-yer after which the insulator is easily removed from the
mold. The next operation is trimming the surface next to the mold
to include tie wire grooves, and improve the surface condition of the
in.sulator.

Trimming is followed by the final drying in a tunnel-type humidity
dryer wliich operates on a 60-hour scliedule. After drying, an Albany
slip glaze is applied and the insulators are ready for" firing. Special
colors can also be supplied for indicating phase, voltage, etc. These
are white, blue, green, chocolate, black, etc.

For firing tiie insulators are placed in saggers which in turn are
placed in one of four draft kilns. Each kiln is 16 feet in diameter and
12 feet high to the crown and the average burn is 800,000 cubic inches of
ware. The firing is done with gas for the first few hours after which
oil is u.sed for the 60 hr. period. The temperature is controlled bv
means of recording pyrometers and pyrometric cones. The finishing
temperature is cone 10 down (approximately 1260 degrees C). The
cooling period is about three days.
An average of sixty-five men are employed in this plant.

Woolenius Tiles. C. A. Elsenius, OAvner and manager, 1631 Woolsey
Street, Berkeley. This is a small plant engaged in the manufacture of
decorative tile, inserts, and mantel pieces, using a fireclav bodv made
from Lincoln clay (sample Xo. 146, p. 303) and Shepard^ (Tone) sand
(sample Xo. 128, p. 261). The clays are pulverized to 50-mesh,
pugged, and regular shapes are made in a tile auger. Special designs
are hand pre.s.sed. A thin matt glaze is fired on with the body, ancl is
afterwards partly ivmoved by buffing on a wheel. A rectangular
down-draft kiln, heated with oil, is used for firing. The finishino-
temperature is from cone 5 to cone 7.

"

One or tAvo men are employed besides the owner.

liibl (Clay Resources of Alameda Countv) : State Mineraloc'ist's
Repts X, IX 91 ; XTI, p. 39 ; Xin, p. 5] ;" XIV, p. 607. Cal. State
Min. Bur. Bulletin Xo. 38, pp. 202, 204-206, and 227 • Prel Rept
Xo. 7, i)p. 35-37, 94. U. S. G. S. 22d Ann. Rei)t., Pt III pp
501-504.

'
'
^^

AMADOR COUNTY.
General Features.

Amador County lies to the east of the Sacramento Valley and extends
from the lower foothills to the summit of the Sierra Nevada It
traverses the center of the famous I\Iother Lode gold belt, and is similar
to El Dorado, Calaveras, Tuolumne and Mariposa counties in climate
physiography, geology and natural resources. Amador is the smallest

4—54979
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county of the group, and contains 6U1 .s(j[uai-e miles. Tiie population
is about SOOO. Ciold and clay mining and stock raising are the prin-

cipal industries. Tlie county is well ])rovided with good roads, con-

necting the princii)al towns with each other, and with the Sacramento
Valley. A branch of the Southern Pacific Railroad extends from Gait
to lone, where it connects with tlie Amador Central, running to Martel
and serving the gold mines in the vicinity of Jackson and Sutter Creek,

the principal towns in the county. There is timber suitable for under-
ground mining in the mountains. Electric power is supplied to most
of the towns in the county by the Pacific Gas and Electric Compau}-,

and water is supplied by this company to the Mother Lode section of

the county.

The geology and mineral resources of tlie county have recently been
summarized by Logan •?

"White clay forms a conspicuous part of tlie lone (Tertiary) beds, which extend
across the entire west side of the county from north to south. This and other
colored clays nearby form the basis of an important industry, supplying potteries
in various parts of the state.

"Also associated with the lone beds and usually within 100 feet or less of the
surface, near Carbondale, lone, Buena Vista and Lancha Plana, occur numerous
deposits of brown lignite. This was mined at several places until a few years ago. . . .

"Farther east, alternating beds of Mariposa (Jurassic) black slate, amphibolite
schist, serpentine and Calaveras (Carboniferous) rocks extend northwest, parallel
to the axis of the mountain range of which they form the Hank. In the amiptibolite
schist numerous copper mines and prospects occur, but are all idle now. Ohromite
occurs in the serpentine, and many small lenses of limestone in the Carboniferous
rocks. These formations begin about a mile east of lone and extend for seven
miles eastward, where the Mother Lode mines occur, in another belt of black
Mariposa slate. This slate enters the county at Middle Bar bridge on Mokelumne
River, running thence northwest tlirough and beyond the county. Vk^ith an average
width of about one-half mile, and in many of the mine workings narrowing "to only
a few hundred feet, this slate belt and the immediatel.y adjoining and at times
intercalated areas of altered igneous rocks contain all the important gold quartz
mines of the county.

"To the east of the Mother Lode the rocks are nearly all of Carboniferous age for
a distance of ten miles, until an elevation of al^out 3000 feet is reached, where the
granodiorite forming the core of the mountains appears. At Oleta in the northern
part of the county and at Volcano much placer gold has been produced. A series
of detached gravel bodies covered by rhyolite and andesite extends across the county
between these two old camps. The gravel in this region represents remnants of Tertiary
river deposits. In the western part of the county, near lone, are accumulations of
delta and shore gravel, deposited when the inland sea or gulf had its shores in that
vicinity, during the time of the lone disposition, which was at the same time as the
formation of prevolcanic channels m the rivers of the Sierra Nevada. In places
where it has been reconcentrated by later streams some of it has been rich enough
to mine profitably. There are also beds of white and red sandstone in the lone
formations, which have been worked in the past. Marble occurs two miles east of
Plymouth and eight miles east of Sutter Creek, enclosed in the Calaveras formation.
Besides the numerous small bodies of limestone, ther# are two especially large areas,
one at Volcano and one four miles northwest of that town. Asbestos, talc, ocher
and low-grade iron ores also occur."

Clay Resources."

The lone-Carbondale district is noted for its high-grade fire clays and
fire sands. Associated with the high-grade clays and sands are a

number of important red-burning plastic clays. A fire brick plant has

been in operation near lone for many years. An experimental clay

washing plant was operated a number of years ago on the N. Clark

and Sons property near Carbondale (see Plate VI), and another wash-

ing plant was operated near lone by the Philadelphia Quartz Company.
Both of these operations were abandoned prior to 1921, but in Febru-

ary, 1927, a new plant was erected on the Carlile property by E. E.

Tremain, lessee.

^ Logan, C. A., Amador County; State Mineralogist's Report XXIII, p. 132, April,
1927.

- The report by Logan, op. cit., was freely drawn upon in the preparation of this

summary.
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county of the group, and contains 601 square miles. The population

is about 8000. Gold and clay mining and stock raising are the prin-

cipal industries. The county is well j)rovided with good roads, con-

necting the principal towns with each other, and with the ISacraniento

Valley. A branch of the Southern Pacific Railroad extends from Gait

to lone, where it connects with tlie Amador Central, running to Martel

and serving the gold mines in the vicinity of Jackson and Sutter Creek,

the principal towns in the county. There is timber suitable for under-

ground mining in the mountains. Electric power is supplied to most

of the towns in the county by the Pacific Gas and Electric Company,
and water is supplied by this company to the Mother Lode section of

the county.

The geology and mineral resources of the county have recently been

summarized by Logan :^

"White clay forms a conspicuous part of the lone (Tertiary) beds, which extend
across tlie entire west side of the county from nortli lo south. This and other
colored clays nearby form the basis of an important industry, supplying potteries
in various parts of the state.

"Also associated with the lone beds and usually within 100 feet or less of the
surface, near Carbondale, lone, Buena "Vista and Lancha Plana, occur numerous
deposits of brown lignite. This was mined at several places until a few years ago. . . .

"Farther east, alternating beds of Mariposa (Jurassic) black slate, amphibolite
schist, serpentine and Calaveras (Carboniferous) rocks extend northwest, parallel
to the axis of the mountain range of which they form the flank. In the amiphbolite
schist numerous copper mines and prospects occur, but are all idle now. Chromite
occurs in the serpentine, and many small lenses of limestone in the Carboniferous
rocks. These formations begin about a mile east of lone and extend for seven
miles eastward, where the Mother Lode mines occur, in another belt of black
Mariposa slate. This slate enters the county at Middle Bar bridge on Mokelumne
River, running thence northwest through and beyond the county. W'ith an average
width of about one-half mile, and in many of the mine workings narrowing -to only
a few hundred feet, this slate belt and the immediately adjoining and at times
intercalated areas of altered igneous rocks contain all the important gold quartz
mines of the county.

"To the east of the Mother Lode the rocks are nearly all of Carboniferous age for

a distance of ten miles, until an elevation of about 3000 feet is reached, w-here the
granodiorite forming the core of the mountains appears. At Oleta in the northern
part of the county and at Volcano much placer gold has been produced. A series

of detached gravel bodies covered by rhyolite and andesite extends across the county
between these two old camps. The gravel in this region represents remnants of Tertiary
river deposits. In the western part of the county, near lone, are accumulations of

delta and shore gravel, deposited when the inland sea or gulf had its shores in that
vicinity, during the time of the lone disposition, which was at the same time as the
formation of prevolcanic channels m the rivers of the Sierra Nevada. In places
where it has been reconcentrated by later streams some of it has been rich enough
to mine profitably. There are also beds of white and red sandstone in the lone
formations, which have been worked in the past. Marble occurs two miles east of

Plymouth and eight miles east of Sutter Creek, enclosed in the Calaveras formation.
Besides the numerous small bodies of limestone, therdT are two especially large areas,

one at Volcano and one four miles northwest of that town. Asbestos, talc, ocher
and low-grade iron ores also occur."

Clay Resources.-

The lone-Carbondale district is noted for its high-grade fire clays and

fire sands. Associated with the high-grade clays and sands are a

number of important red-burning plastic clays. A fire brick plant has

been in operation near lone for many years. An experimental clay

washing plant was operated a number of years ago on the N. Clark

and Sons property near Carbondale (see Plate VI), and another wash-

ing plant was operated near lone by the Philadelphia Quartz Company.

Both of these operations w^ere abandoned prior to 1921, but in Febru-

ary, 1927, a new plant was erected on the Carlile property by E. E.

Tremain, lessee.

1 Logan, C. A., Amador County; State Mineralogist's Report XXIII, p. 132, April,

1927.
= The report by Logan, op. cit., was freely drawn upon in the preparation of this

summary.
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Enougli int'onnatioii lias been obtained from those various wasliing

operations to doinonstrate the fact that it is possihh' to prodneo a quartz

sand suitable for tlie inanufaeture of <ilass and sodium silicate, and for

use as "flint" in porcelain bodies. The kaolin content of the sands
is seldom in excess of 25^>, and "reuerally contains enough iron oxide to

cause it to fire to a lifrht-ci-i'am coloi-, althoujih in ])laces it is sufficiently

pure to tire to a satisfactory white coioi' for use in white-ware bodies.

Several factors adversely affect the establishment of a financially-sound

washing operation in the district, among which may be mentioned the

c()m])aratively high freight rate to i)roducing centers, the low cost of

IJelgiau saiul, which is delivered to California jjorts at a price of

about $5 per ton, the low content of high-grade kaolin in most of the

sands, and the fact that few important plants now using English or

Florida kaolin would be willing to change to the use of local material

unless as.sured of aji ample supply of uniformly high-grade kaolin over

a long period of years.

A new use for lone sand is in making white cement. One large

company has recently bought a sand property, and it is anticipated that

others will follow.

The clays occur as a part of the lone formation and are distributed

over a length of 12 miles and a wadth of 4^ miles in the county, with
extensions into Sacramento County on the northwest and into Cala-

veras County on the southeast. In most places the clays are covered

by an overburden of soil, sand, tuff, volcanic breccia, and sandstone,

varying from a few inches to a maximum of 20 feet over most of the

depo.sits now being worked. The clay beds have a slight westerly dip.

Lignite coal, interbedded with clay, is found at depths of 40 to 125 feet.

The clay beds are not continuous, and the extreme limits of the i)robable

boundaries of the deposits have not been determined, but enough mining
and drill prospecting has been done to demonstrate the fact that there

is an ample supply of clay for many years.

The contemporary theory of the origin of the clays has been well

summarized by Logan.

^

"The white clay apparently came from the rhyolite ash flow.s, which have been
found directly over the older series of gold-bearing gravel channel.s in the Sierra
Nevada. Probably a long enough i)eriod of erosion ensued after these initial ash
outljursts to ])ermit the carrying of the finer sized and lighter particles down the
streams into the shore waters of the inland sea which then filled the Sacramento and
San .Toaquin vallejs. P.efore the white ash was covered and jircserved by later flows
of darker colored lireccia and ash, a large i)art of it was thus swept away.

"That the clay is of rhyolitic origin, possibly mixed with the quartz sand from
those mysterious earlier rivers whose remaining sections now show such a remarkalile
amount of quartz cobbles, with scarcely any other rock, is substantiated by the
analyses. The sandy clay carries about 70% silica, 20% alumina. 1.25% iron oxides,
0.3% CaO, and 0.2% MgO. Other samples where the p<»rcentage of silica is less,

contain 32% to 34% dry weight of alumina. The amount of calcium is typically
low and it is erratically distributed, sometime.s as gypsum seams. As the percentage
of iron increases the clay becomes mottled red and yellow, but the usual color is
white, cream or light lilue."

Arroyo Seco Grant.
Introduction.

The greater part of the lone clay deposits lie within the boundaries
of the Rancho Arroyo Seco, which was formerly owned by the McKis-
sick Cattle Company, who leased many of the clay deposits to Bacon
& Bacon (see post) and other operators in the district. In 1926 the

grant was purchased by S. E. Kieffer, 57 Post Street, San Francisco,

' Op. cit., p. 135.
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who then leased the clay j^roperties to G. A. Starkweather. ]\Ir. Stark-

weather is operating some of the properties, but has subleased a num-
ber of them to various ojierators. A map of tlie prant, and of the

surrounding pro])erty, sliowiufj- the location of tlie i)rincipal clay

deposits, is sliown on plate VI.

Core Drilling.

Durin<r the seasons of 192o and 1926, a larpre amount of core drilling

Avas done in the lone district under the direction of ]\Ir. S. E. KiefFer,

consulting engineer. Many of these holes penetrated the sand, clay and
coal beds to depths of 150 feet or more. Through the courtesy of ^Ir.

KiefPer, a number of core-drill clay samples were obtained for testing.

The location of the holes from which these samples were taken is

shown on the map, plate VI, and the approximate depth of the samples
from the surface, as well as the approximate thickness of each forma-

tion, are given in table No. 8.
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clay is 16 feet. The clay is capped by less than three feet of volcanic

breccia.

A view of tills pit, looking? eastward, is shown on pholo No. ').

ISample Xo. 120 was taken for test, the results of which are given on

page 273. Tlic usiuil annual i)roduction is 600 tons, all iiiined and

loaded by hand and hauled in auto trucks to Lignite.

Jones Butte Deposit. The Jones Butte clay mine, sub-leased from

Mr. Starkweather and operated by the Stockton Fire Brick Co., is in

Lot 240 of the Arroyo Seco grant, on the western slope of Jones Butte,

also known to local iniuibitants as Deutschke Hill. The mine is 1.5

miles by road fi-om Edgar siding, on the Southern Pacific Railroad,

two miles northwest from lone.

A geological study of the deposit was made by C. X. Scluiette, at

one time in the employ of the Stockton com])any as a geologist and

Photo No. 5. Gage clay pit, near Lignite, looking eastward. (Sample No. 125.)

engineer. The successive formations, from the top of the hill down-
ward, are lava, tuff, gravel, clay, and lateritic iron. The clay bed is lens

shaped in the north-south section of the hill, and wedge shaped in the

east-west section, thinning toward the east. The cldy in the mining
area covered by o])erations in August, 1925, was 8 to 10 feet thick and
there was an additional 2-foot bed of extremely 'fat' or 'unctuous' clay

in the roof. The floor has a general pitch toward the south, and min-

ing is complicated by the presence of .sharp rolls in the floor in places.

The floor is generally red lateritic iron, but in idaces this is covered

by a variable thickness of yellow plastic clay.

The mine is worked entirely by underground methods. The general

plan, modified by local irregularities, is to run drifts in a general

easterly direction on a slightly ascending grade on approximately

20-foot centers. The drifts are as .small as is consistent with efficient

driving and tramming, usually five by seven feet. Upon reaching the

limit of the block to be mined, or the limit of workable thickness, the

retreat is made by slabbing to the roof and slicing a five cut from each
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side of the drift, leaving a pillar approximately 5 feet in width to sup-

port the rooms while the retreat is in progress. The minimum extrac-

tion of clay in the minable area is thus 75% of the total. Where the

roof is strong enough, the extraction can be increased by further pillar

robbing.

At the working faces, mine cars are loaded by hand shoveling, and
are trammed by hand for a minimum distance of 400 feet to a bin near
the portal of the tunnel. From here the clay is drawn off into an auto

truck for transportation to the car-loading bin at Edgar.
The mine is normally operated on a production schedule of four cars

(total 200 tons) per week for a period of four months, or somewhat
in excess of 3000 tons of clay per year. The number of men employed,
including a foreman and a truck driver, is five.

Three samples were taken. No. 120 is the main 'Edwin' clay. The
test results, page 272, indicate that it is one of the best pla.stic fire-

Photo No. G. Jones Butte Mine. Arroyo Seco Raiicho, facing eastward toward
portal of tunnel. (Samples No. 120, 121 and 122.)

clays in California, but shows the high shrinkage and fire cracking

typical of the lone clays. Sample No. 121 is the ' unctuous ' clay occur-

ring in the roof of the mine. It was taken, and the test work done (see

page 302), as a matter of general interest, altliough the known thick-

ness of the bed is insufficient for commercial i)roduetioii. Sample No.

122 is the ' Laterite, ' which has no present commercial value, but is con-

sidered of sufficient interest to warrant a record of its properties, which
is given on ]iage 328.

A view of the propciiy near the jiortal of tlie tunnel is sliown on
photo No. (j.

Shepard Pit (lea.sed by G. A. Starkweather). The Shepard sand
pit is f mile from lone at Shepard spur on the Amador Central Rail-
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i-oad. The easteru boundary of the property adjoins the Avostern

boundary of the Newman sand pit. A vieAV of tlie pit is shown on photo

No. 8, from Avhich the extent of open pit mining and the present method
of underground mining by pillar and room can be seen. The sand
has an avn-aut' tliickupss of Ki feci. The capping of volcanic breccia

Photo No. 7. Barber ur Sliei)ard .sand pit one mile east of lone.

Photo No. 8. Sand pit subleased by U\o lone Fire Brick Co. (Sample No. 140.)

is sufficiently strong so that rooms can be driven into the deposit

nearly to the full height of the sand bed, and wide enough to permit

the entrance of auto trucks to the loading face. Round pillars of sand

are left at api)roximately 25 foot intersections, to support the back.

The sand has been mined in this fashion over a considerable area. See

])hoto No. 7.
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Sample No. 128 was taken for test, the results of which are given on
])aij'e 261. The sand is fine grained, nearly wliite, and contains enougli
clay to develop slight i)lasticity and bonding power. It is widely
used by fire brick and terra cotta manufacturers as a fine grog. The
normal output from the Shepard pit is 15,000 tons per year. At the
present rate of mining, the reserve of sand in sight is sufficient for manj'
years, although mining costs will be higher as mining proceeds fartlier

from the openings into the rooms.
Photo No. 8 shows a nearby sand pit, subleased by the I one Fire

Brick Co., from which sample No. 140 was taken. See page 280.

Yam Deposit. The Yarn clay pit, leased and operated by G. A.
Starkweather, is located on lot 232 of the Arroyo Seco grant, 100 yards
north of a siding at Lignite on the Southern Pacific Railroad, four
miles northwest of lone.

Photo No. 9 is a view of this ]nt. The overburden is less than three

Photo No. 9. Yaru clay pit, lone. (Samples No. 123, 124.)

feet in thickness. The upper bed (sample No. 123, p. 335), clearly shown
in the photograph, is designated Yaru No. 2. It is a yellowish and
blue-gray plastic fire clay 6 feet thick. The lower bed (sample No.

124, p. 302), is known as Yaru No. 1, and is somewhat lighter in color,

but contains yellowi.sh streaks along fracture planes, and occasional
nodules of iron-stained sand. A car hoist is used to elevate the clay
from the bottom of the pit to a hot)per on the surface where it is dumped
into a truck for the short haul to the railroad siding. The thickness
of Yaru No. 1 exposed by mining operations is 25 to 30 feet. Borings
in this clay are said to indicate a total thickness of 90 feet, but
streaks of sand are encountered in places.

Total shipments of Yaru No. 1 and No. 2 are normally 4000 tons per
year.

Miscellaneous Operations.

Bacon cf' Bacon. Mark J. Bacon, manager, lone. This firm is

engaged in a general clay-mining business, working some properties for
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the owin'1-s under contract and also sliipping to numerous consumers

from pits which they own oi- K-ase. Twenty-five men, two steam

shovels and six ti-ucks arc employed during the operating season from

early in A{)ril to the end of the dry season.

Two of the properties owned by Bacon and Bacon are here described,

the Bacon Ked (Lane mottled) and the Chocolate i)its.

Bacon Red: This is on an 80-acre tract, comprising the NW} of

Sec. 32, T. 6 N., R. 10 E., M. D. M., near the intersection of the Jack-

son highway and the Amador Central Railroad, 1.8 miles southeast of

lone. The clay is a fine-grained plastic, red-wliite mottled clay (sample

No. 127, ]). 335). and is quite characteristic of the region. It is mined
from an oi)en ])it, 150 feet long at the face. In 1925 the pit had
advanced 60 feet in from the starting ])oint, and the exposed clay baidv

was 15 feet high, covered by shallow overl)urden of loose gravel. The
overburden will gradually increase as the clay is followed into the

hill, but the maximum thickness of overburden will probably not be

excessive, as the hill is low, and has a gentle slope. The clay is evi-

dently not bottomed by the floor of the i)it, and it is stated that the

total thickness of clay, as determined by boring, is nearly 40 feet.

The normal production from this pit is 1000 tons per year, all mined
by hand. There is no siding at the ])it, the clay being hauled in trucks

to one of the loading platforms maintained by Mv. Bacon.

Chocolate Pit : The chocolate pit is 3 miles north of Carbondale.

Two varieties of clay are mined from this pit. The upper bed, 4 to 5

feet thick, is a chocolate-colored plastic clay (sample No. 137, p. 266)
of special value in the manufacture of saggers. This is underlain by
Ihe Bacon bottom (sample No. l-'}8, p. 280), a 4—5 foot bed of white-

burning i)lastic clay occasionally used in sanitary ware bodies. The
overburden is less than four feet thick, so that these clays can readily

be quarried.

The ])roduction from this ])it has been small, mainly on account of

the length of haul compared to other varieties that have nearly the

same properties. About 500 tons of chocolate and 100 tons of Bacon
bottom are mined each year. The ]iit was 150 ft. long, and 40 ft.

wide at the time of the visit in July, 1925.

CarJile Claij and Sand Dcpusit.^ Mrs. Sarah E. Carlile, lone, owner;
E. E. Tremain, Buena Vista, via R. F. D., lone, lessee. The propertv
contains 60 acres on W| NW] Sec. 8, T. 5 N., R. 10 E., M. D. M., four
miles from lone and 2.8 miles bj^ road to the nearest railroad spur.

The property was not worked prior to 1927.

In February, 1927, a plant was being erected to wash the sand and
clay. A bed of wdiite sandy clay, overlain by two to seven feet of

brown clay, had been stripped over an area about 80 feet square.

According to present i)lans, the clay will be dug by drag-line sci-aper.

The washing and settling plant comprises several hundred feet of

sluices with sand traps and eight large clay-settling tanks. The sand is

expected to settle out on the way through the sluices and traps, leaving

the clay in suspension, free from grit, to pass to the settling tanks,

from which it will be drawn, after which it will be filtered and dried.

'Entire description by C A. Logan, op. cit.. ji. 130, who visiterl the i)roi)erl\- in

1927, after construction work had been started.
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The estimated capacity is 10 tons a day. The sand is not at i)resent

being considered for marlvcting.

The author visited the property in 1926 before construction work had
been started, and took a sample. No. 208, from a shallow open pit. The
test results are on page 262.

N. Clark and Sons (see under Alameda County) own two important
pits in the lone district, tlie Clark sand pit and the Doscli clay pit.

Clark Sand Pit : The Clark sand pit, owned by N. Clark and Sons
of San Francisco and Alameda, is an HO-acre property in the SW|
of Sec. 28, T. 7 N., R. 9 E., 1.8 miles by road northeast of Carbondale.
and 0.8 miles northeast of the Harvey claj' pit. The sand bed is 25
to 40 feet thick, and is overlain by a variable thickness of volcanic

breccia. Most of the sand not requiring stripping has been removed
by open pit methods, the pit covering more than an acre. Present
mining is by the room and pillar method, similar to that used at the

Shepard and Newman pits. The extent of the workings, size of rooms
and ])illars, and general plan is nearly the same as in the Shepard pit.

Some years ago an experimental washing plant was built near this

])it, to study the economic possibilities of washing the sand to produce
a high-grade clay and a white sand as separate products. The experi-

ments were abandoned for various reasons, among them the lack of

sufficient water, and the lack of profitable market for the sand.

Sample No. 134 was taken for testing, the results of which are given
on page 261. These should be compared with the results on samples
No. 128, 129, and 140.

The normal production of Clark sand is 5000 to 7000 tons. It is

loaded by hand into trucks and hauled to Carbondale.

Doscn Pit : The Dosch clay pit is in Lot 222 of the Arroyo Seco
grant, near the lone-Sacramento highway at a point three miles north-

west of lone, and one mile from Clarksona siding on the Amador branch
of the Southern Pacific Railroad. The Dosch clay is the best known of

the lone clays, and production from this pit is considerably greater than
from any otlier plastic clay deposit in the district.

Two varieties of clay are diiferentiated. The Dosch stripping, sample
No. 135 (see p. 312), includes the upper beds that are more or less

contaminated by surface infiltration of water carrying iron salts. The
thickness varies, but is usually less than 10 feet. This clay is useful as

an ingredient of sewer-pipe mixes. The Dosch clay, sample No. 136 (see

]). 302), underlies this to a maximum thickness of 80 feet. It is a

])lastic fireclay, used for terra cotta, ])ottery, and stoneware. At the

time of visit in 1925 and 1926, the pit was about an acre in extent, and
the height of the face was 40 feet. Mining is by steam shovel, loading

into 5-ton trucks. Four trucks are in service to haul the clay from the

pit to Clarksona, where it is stored in a large covered warehouse, and
loaded into railroad cars as needed for shipment. A supply of clay

is thus available during the winter months, Avhen mining is stopped.

The production is 4000 tons of Dosch stripping and 10,000 to 12,000

tons of the underlying Dosch clay }ier year.

W. S. Dickey Clay Mannfacturinu Company. The Fancher pit,

under lea.se to the AV. S. Dickey coiu])any, is on the northerly sloi)e

of Jackson Vallev, one mile west of Buena Vista, 3.75 miles air
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line S. 3° E. from lone, or 5.1> riiiles by road south of Wallon siding,

on the Amador Central Railroad.

Photo No. 10-A is a view of this pit, taken on August 8, 1925. The
strip])iiig of loose sandy and gravelly soil attains a maximum thickness

of 2U feet in the present pit, but will gradually increase as mining
operations advance northward. Two varieties of clay are differentiated.

The upper bed (sample No. 141), six to ten feet thick, is a yellowish

fireclay, containing occasional iron stained boulders. This is underlain

by at least 15 feet of hard blue-gray plastic clay (sample No. 142),

which at the time of visit was not in use. The results of tests on these

varieties are given on i)age 280.

The method of mining ])revious to 1927 is clearly illustrated in the

pliotograph. Hand picking and light blasting was used to loosen tlie

clay from tlie bank, wliere it was picked up by a tractor-drawn scraper,

dragged up an incline, and dumped into a hopper over the tunnel,

Photo No. 10-A. Fancher clay pit, Jackson Valley, near lone, leased by W. S.

Dickey Clay Mfg. Co., facing northwest. (In 1925.) (Samples No. 141
and 142.)

from which it was delivered to an auto truck. A one-ton Ford truck is

used for hauling the clay to Wallon siding. Beginning in 1927, the

thickness of overburden has been such that the mining method was
changed to tunneling.

Eckland Property. Mrs. C. Eckland, 1743 N. Hunter Street, Stock-

ton, owner. This property consists of 80 acres, lying to the south of

the lone-Jackson highway at the point where it crosses the railroad,

1.5 miles ea.st of lone. The property is at present (1927) idle, but

was at one time worked by Mr. Dennison of lone. Yellow, i)ink,

and red-mottled plastic clays are exposed in the walls of the abandoned
pit, from which sample No. 213 was taken (see page 299). \Vm. Haver-
stick of lone supplied a .sample (No. 209, p. 263) of white sandy clay

from a 16-foot drill hole on the southwestern portion of the property.

Almost the entire property is covered with an overburden of volcanic
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breccia, and insufficient i)ros|)ecting has been done to determine tlie

extent and character of the underlying clay beds.

lone Fire Brick Co., J. T. Roberts, president and general manager,
12 Russ Building, San Francisco ; Wm. Brown, superintendent at

lone. The lone Fire Brick Co., a subsidiary of the Stockton Fire Brick
Company, is located about two miles southeast of the town of lone,

on a spur track of the Amador Central Railroad. JNIachine-made fire

brick are made, using a mixture of Lincoln clay, now secured from
the pit of the Clay Corporation of California at Lincoln (sample No.

280, p. 305), and lone clay, sand (sam])le No. 140, p. 280), and grog
from pits near the plant.

Photo No. 10-B. Brick machinery in plant of lone Fire Brick Company.
(Photo by courtesy of the company.)

The mixture is prepared in a dry pan and pug mill, shaped in an
auger machine, wire cut (side), and repressed. Drying is accomplished
in air under sheds and in the open. Only such standard shapes as

can be made on the auger machine are manufactured at this plant, there

being no hand molding. Photo No. 10-B is an interior view of the plant,

showing an auger machine and two re])resses, with off-beai'ing con-

veyors.

The firing equipment consists of five oil-fired round down-draft
kilns, having a total capacity of 11,000 brick per day. The auger
machine capacity is 20,000 brick ])er day, which makes it possible to

prepare a sur])lus for storage to be fired during the winter months,
when clay mining can not be economically carried on.
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Groc: Groo; for use in llic phiiil of llic lone Fife liriek Company is

mined fi"om a small i)i1 adjoining- the Uacon I'ed day i)i1. A six to

twelve foot bank is exposed, over a len«rtli of 100 fi'et. 'Phe material

consists maiidy of i)artly-rounded (piarl/ <>ravel, most of Aviiieh is

under two inches in diameter. The interstices are partly filled with

fine sand, with a small amount of clay, li'on stainin«>' is a ])rominent

macroscopic feature, but the total iron content is not too high to permit

the production of .second-j>rade fire brick when used as the sole grog

constituent.

Sand: The sand ])it of the lone Fire Brick Com])any is lu'ar the

grog pit and is shown on photo No. 10-C.

May E. Xewnum Estate. "Slain otYice, 980 lUish Street, San Fran-

cisco. The pit is on a 150-acre proi)erty in Sees. 20, 80, and .'U, T. 6

N., I\. 10 E., M. D. M., on the Amador Central Railroad, one mile south-

west from lone, and less than a half mile northeast from the plant of the

lone Fire Brick Co.

The bulk of the output from this property up to date has been lone

sand, but plastic red clay beds have been found, and a small amount
has been shii)])ed. The main sand pit abuts the railroad tracks on its

eastern boundary. The sand occurs in two separate beds each 10 to 15

feet thick and separated by a bed of carbonaceous sand from 6 to 30

feet thick. Volcanic breccia of variable thickness overlies tha deposit.

Open-pit mining was used at first, but practically all of the sand not

covered by volcanic breccia has by this time been removed, and ])resent

mining is by underground methods, using the room and pillar method.

The general plan of mining, M'henever a systematic lay-out is possible,

is to drive rooms in the bottom of the upper bed approximately 10 by
10 feet in cross-section on 25 foot centers to the limit of the block of

ground being mined, usually about 250 feet, then retreat by excavating

to the roof, and by cutting across to adjacent rooms, finally reducing the

j^illars to a])])roximately six feet in diameter. The sand is loaded by
liand into small cars, which are dumped into a loading chute at the

entrance of the mine. The loading chute delivers to mine cars which
are in turn hauled up an incline and out of the pit by a car hoist,

finally delivering the sand to a loading bin on the railroad siding.

Some of the lower sand bed has been mined and shipped from
places where it has been exposed by open-pit mining. The present

underground method does not leave the mine in a satisfactory condi-

tion for the recovery of the low^er bed in the future, unless the capping
of volcaiiie breccia can be utilized as grog, and the bed of carbonaceous
sand is strip]ied. Seven or eight men are employed during the dry
months, when an average of 9 cars per week is ship])ed. The annual
output varies with demand, and is normally in excess of 6000 tons.

Since the above was written, the property was visited in 1927 by Mr.
Logan, from whose report' the following additional notes are taken

:

"The old pits, operated for years south of the track, have been worked up to the
property line. A new i)it has recently been started on the north side of the track.
In vertical section, so far as opened, it shows from top to bottom 2.5 feet of over-
burden 10 feet of red mottled clay, and 15 feet of white sand. The red mottled
clay now being shipped for testing (April 13) is said to carry a little more sand than
the iAcon mottled clay. Nine men were employed on that date. Clay is mined by
hand m an open pit and hauled in a small truck to the railroad cars, a few hundred
feet away. It is thought this clay will prove suitable for tile. The white sand is

stated to run 71% silica. If regular production starts, drifts will be .run to avoid
handling the overburden."

1 State Mineralogist's Rep. XXIII, p. 141.
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Three samples were taken from tliis property. No. 129 is sand

from the upper sand bed, taken from the nnderjifround -workings at

the Avorking face when visited on August 8, 192,"). The test results are

given on page 2()1. Sample Xo. ].'}() is representative of the carbonaceous

sand, and was taken with the object of studying possible uses. The

test results, page 2!H), on tlie untreated sand were nnfavoi-abh'. and is

unlikely that beneficiation, even if proved possible, would be of com-

mercial importance in the immediate future. Sample No. 131 is from

the deposit of red clay from the new pit, and is seen (p. 329) to be quite

similar in its jiroperties to the Bacon red (sample No. 127. p. 335).

Yosemite Portland Cement Company.^ Main office. Pacific Building,

San Francisco. This is known as the Harvey ])it and is part of over

100 acres of land recently purchased from Fred Harvey. The pit is

just east of the old Ilarvev coal mine, and one mile north of Carbondale.

The land is in Sees. 32, 33 et al., T. 7 N., R. 9 E., M. D. M.

Bluish fireclay occurs with an overburden of from two to three feet

of soil in which are found concretionary boulders of red iron oxide.

The pit was formerly operated by hand methods, but in 1927 a jViow

and scraper, drawn by a tractor, were used for removing the over-

burden, and the clay was mined by a small steam shovel. The pit is

now about 12 feet deep, and it is stated that borings have indicated

a depth of 65 feet of clay, over an extensive area. Auto trucks are

used to deliver the clay to the railroad.

The clay contains about 32% alumina, dry basis, and is used in the

manufacture of white cement. It is also a useful sewer pipe and
terra cotta clay.

Sample No. 133 Avas taken for test. The results are given on page

298.

Changes Since Former Reports.

The following important changes have occurred in the Amador
County clay industry since the publication of Preliminary Report 7,

and the Nineteenth Report of the State Mineralogist

:

Amador Kaolin Company. Extinct.

W. D. Amirk Property (formerly operated by the Philadelphia

Quartz Co.). A white sand deposit containing from 20% to 30% of

kaolin. A washing plant was built and operated during the World
War. Now dismantled and idle.

McKissick Cattle Company. Former owner of Rancho Arroyo Seco,

now ow^ned by S. E. Kieffer and leased by U. A. Starkweather, as noted,

ante.

Newman Clay Company. Now ]\Iay E. Newman Estate.

Philadelphia Quartz Company. No longer operating in the county

Bibl. of lone district : Cal. State Min. Bur. Report XIV, pp. 5-11

;

XXIII, pp. 134-144. Bull. No. 38, p. 206. Prel. Rept. No. 7,

p. 38.

' Logan, C. A., op. cit., p. 138. (Under Pacific Poi-tland Cement Company, Con-
solidated.)
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BUTTE COUNTY.
General Features.

Butte County is in the north-central jiortion of the state, lar<iely

between the Sacramento and Feather rivers. Its -western half is in

the Sacramento River basin and its eastern half is in the foothills of

the Sierra Nevada ^Mountains. The area of the county is 1722 square
miles and its population is 30,030 (1920 census).

Among the mineral resources of the county are asbestos, barytes,

chromite, gems, gold, limestone, niarbl^, mineral ^vate^, platinum
group, silver, and miscellaneous stone. The following are produced
commercially at present: gold, miscellaneous stone, platinum, silver,

mineral water, brick, coi)per, gems (diamonds), lead, natural gas, and
soa])stone.

Clay Resources.

Deposits of high-grade clay have been reported from numerous local-

ities in Butte County, especially within a radius of 12 miles from
Oroville, the count.y seat, but only one of these has been developed.

Common brick claj's are plentiful at many places in the valley region

east of the Sacramento River, and northwest of the Feather River, and
in some of the Neocene River channels at higher elevation.

Beginning at a point two miles north of Oroville, and extending
northward for nearly eight miles to Pentz and Cherokee, the lone

formation has been traced.^ The geologic history of this region has
been summarized by Lindgren as follows

:

"(1) Deposition of Chico formation (Upper Cretaceous) ; (2) epoch of erosion;
(3) accumulation of lowest gold-bearing gravels (Eocene?) ; (4) deposition of lone
formation, underlying Table Mountain; (5) eruption of basalt of Table Mountain;
(6) formation of high volcanic gravels of Table Mountain; (7) epoch of erosion; (8)
deposition of tuff and lower gravels (late Pliocene) of Oroville; (9) epoch of erosion;
(10) deposition of bench gravels of Oroville (Quaternary); (11) epoch of erosion;
(12) deposition of present stream gravels. The epoch of erosion (item 7 above) fol-
lowing the formation of the high volcanic gravels in many places removed a part of the
lone formation and basalt before the deposition of tuff. The lone formation itself
was laid down on a very uneven surface."

As a result of the foregoing geologic lii.story, it is possible that many
of the occurrences of high-grade clay that have been reported are small

and irregular, although in most localities thorough prospecting by
drilling will be necessary in order to determine the size, shape, and
quality of the deposit, as very little information can be gleaned by
surface examination. So far as known, the only property in the Tone

formation that has been well prospected is that of the Table ^Mountain
Clay Products Co. near Wick, where a sufficient quantity of good clay

was found to warrant the erection of a plant.

A number of localities south and southeast of Oroville were investi-

gated, and samples were taken of some of the typical materials of pos-

sible ceramic utility. Some of these proved to be derivatives of the

rhyolitic and andesitic flows, with little or no ceramic value. The
nature of such deposits is discussed more fully in the descriptions of

depo.sits in Nevada and Placer counties.

Some clay from settling-ponds left by the dredges that formerly
operated near Oroville has been mined and shipped to various ceramic
plants, especially to the Gladding, McBean & Co., plant at Lincoln,

> Lindgren, Waldemar. The Tertiary Gravels of the Sierra Nevada of California :

Prof. Paper 73, U. S. Geol. Survey, p. 86, and Plate XV, 1911.
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l*lacer County, but the new (iit('r])i'isc of the Natonia Clay Co., at

Xatonia. Sacramento County (see pa<re lS(i), will doubtless render sueli

operations nni)J'ofital)le in Oroville.

One common l)riek plant near Palermo sui)plies the needs of tliis

region for common buildin<? brick.

The Lund Brick Yard is on the Nelson E. Lund ranch, .3.6 miles

by road east of the Palermo-IIoncut road from a point 4.4 miles south-

east of Palermo, a total of 13.7 miles by road southeast from Oroville.

At the time of visit, on August 24, 1925, the first successful burn of

common red brick had been completed. Mr. Lund expects to manu-
facture ruffled face brick if the local demand warrants.

The clay is mined by hand methods from a deposit of clay and silt

that comprises the upper i)art of a Tertiarj^ river channel deposit,

parts of which were formerly hydraulicked for gold. Three distinct

variations of sand-gravel-clay beds are exposed in the pit. The upper
bed is from one to three feet thick, and consists of fine-grained red-

colored plastic cla}', with little sand and few pebbles. Tlie middle
bed contains more sand, and some fine gravel, and is from three to

four feet thick. The lower bed, of unknown thickness, is too sandy
to work alone, and contains considerable fine gravel, and some larger

boulders. Each of these beds was sampled separately, under the sample
numbers 178-, 1, 2, and 3, respectively, from the top down. The middle
bed gives the best results for brick-making and the top bed is character-

ized by high shrinkage and danger of cracking during drying and
firing. A reasonably uniform product can be obtained by inelutling a

sufficient proportion of the sandier bottom bed to offset the high shrink-

age of the top bed, but on account of extreme and sudden variations in

the character and thickness of each of the beds, this may be difficult

unless a method of bedding and reclaiming is used in the plant. See
page 325 for the results of test.

Tlie plant is equipped with a bucket elevator for delivering the

material from the pit to a roll cruslKM-. This is followed by double
pugging, and an auger machine of 2(),()U0 brick daily capacity. Power
is supplied by steam from an oil-fired boiler. The clay is worked in a
softer state than is commonly used with auger machines. Drying is

done under sheds. Care must be taken to avoid ex])osure of the brick

to sun and hot wind during drying, as serious drying cracks may
develop.

An oil-fired kiln is used for firing. Steam is used for atomizing the
oil. In the 10-ft. by 20-ft. kiln in use at the time of visit, the firing

required seven days, and the kiln cooled in four to five days.

The plant is operated as needed to supply the local demand.

Table Mountain Clay Products Co. L. F. Riley, president; H. M.
Gamble, superintendent. Home address, Oroville. This company has
acquired and developed a clay deposit in the SW|- of Sec. 22, T. 20 N.,

R. 3 E., ^I. D. ]\L, and at the time of visit on August 24, 1925, were
constructing a plant for the manufacture of face brick, hollow tile,

and roof tile. The plant lies 0.4 mile w^est of the Oroville-Pentz high-

way, from a ]ioint 5.9 miles by road northwest from the center of

Oroville.

The property was prospected by means of auger holes, most of which
varied from 14 to 22 feet deep. Clay was found under a large portion

5—54979
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of the property, underlying a A-ariable amount of basaltic cappinf?.

None of the holes penetrated to the bottom of the clay beds, and it is

claimed that one hole was drilled to a depth of 72 feet without
encounterinji: a change of formation.

The overburden coverino- a large portion of the area is only 6 inches

to 2 feet in thickness, and mining operations will at first be confined

to this ground. Mining is done with horse scrapers, delivering the clay

to belt conveyors which are extended as the pit advances.

The clay is crushed in rolls, mixed in a pug-mill, and the products are

shaped on an auger-machine having a capacity of 40,000 brick per day.

A dry pan may later be added ahead of the pug-mill. Drying is done
under sheds in the open air. The kilns are fired with oil.

Sample Xo. ITo was taken for test, the results of which are on page
304.

Undeveloped Deposits.

Two samples were taken from alongside the Oroville-Quincy road.

No. 176 (see page 825) is a decomposed igneous rock, considerably

kaolinized, and badly iron-stained, from an exposure 4.3 miles by road
southeast from the center of Oroville, in Sec. 13, T. 19 N., R. 4 E.,

M. D. M. The sample probably contains more iron oxide than would
be found in the body of the deposit. The size of the deposit could not

be estimated, but the occurrence is such as to indicate a good tonnage.

The material is suitable for the manufacture of red brick. Another
sample, No. 177 (see page 336), was taken from a road cut, 2.9 miles

from the center of Oroville. It is high in volcanic ash, but contains

enough alluvial clav and silt to make it usable to a limited extent in

the manufacture of red brick, if mixed with a more })lastic clay. The
extent of the dei)osit was indeterminate.

An unsuccessful attempt was made to secure recent information

regarding the deposits mentioned in previous reports of the Bureau.^

All of these reports were made previous to 1906, and in the limited

time available for the present investigation, it was impossible to find

anyone in the various localities mentioned who had any knowledge of

the existence of clay deposits, or who were able to give information

regarding the former ow^ners of these deposits. For the sake of com-

pleteness, these reported occurrences are listed hereunder, wuth such

notations that seem of interest at the present.

Bohannon Ranch, Yankee Hill. Sec. 4, T. 21 N., R. 5 E., M. D. M.
"Large body of plastic yellow clay, tenacious and refractory." This

lies in the Big Bend of the Feather River, probably at an elevation of

over 1000 feet above the bottom of the canyon. If of economic value,

clay could be delivered by pack-train or tramway to the Western Pacific

railroad, a distance of probably two miles. The result of inquiry

among residents of Yankee Hill did not warrant an attempt to find

the property. The mere fact that it was described as "yellow," and

that it is in such an isolated region preclude the possibility of economic

utilization for many years to come.

Biggs. (Max Brooks and Mr. Reed, reported owners). Sec. 19 and

30, T. 18 N., R. 3 E., "Light brown and wdiite, brittle clay, about

' Cal. State Min. Bur. Prel. Rept. No. 7, p. 43, which summarize.s the data given in

Bulletin No. 38, p. 211.
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one-half mile wide." This is now included in the Butte County Farms.

Mr. II. II. ({rimos, tli(^ luanapTr, kindly uiidoTtook an inquiry amono:

old-time residents and employees in the vicinity, and re])orted tliat

nothing: was known of such a deposit, and that the previous report

may have referred to a wide belt of hard-pan that comes close to the

alluvial surface of the ground over portions of the property.

Coal Canon. Sec. 12, T. 20 N., R. 3 E., "A stratum of clay in a

coal mine." This probably refers to an abandoned and inaccessible

coal mine in the lone formation nnderlyinp- Table ^Mountain. The
property is 2.5 miles northeast of the i)lant of the Table Mountain
Clay Products Co.

Durhin Ranch. SWj Sec. 13, T. 21 N., R. 3 E., "Large deposit of

refractory clay, with low ])lasticity. Total dei>th 100 ft." Also,
"* * * a deposit of light-colored clay, more plastic than above in

XEj, Sec. 13." This would lie one mile north of Pentz. A recon-

naissance of this section was made, without finding any material of

value. Most of the section is covered with Tuscan tuff. The lone for-

mation outcrops to the south, and disappears under the Tuscan tuff.

Garden Ranch. SWj Sec. 22. T. 19 N., R. 3 E., 3 miles southeast

of Oroville. "Extensive deposits exposed in road building." No
material of value could be found on this area.

Snow Ranch, Lovelocks. SWj Sec. 31, T. 24 N., R. 4 E., "Light-
colored clays of medium plasticity." A reconnaissance of this locality

was made, and nothing of interest was found. Some partly kaolinized

diabase ( ?) occurs in ])laces, but is badly contaminated with iron. The
region is too inaccessible to be of economic importance as a producer
of any but the finest grades of clay.

CALAVERAS COUNTY.
General Features.'

Calaveras County lies on the west slope of the Sierra Nevada Moun-
tains, the elevation ranging from 400 feet above sea level, where it joins

San Joaquin County on the west, to 8000 feet where the eastern bound-
ary rests on the summits of the Sierras adjoining Alpine County.
Bounded on the north by Amador County and on the south by
Tuolumne, it shares with them the advantage of a climate where snow
seldom falls and practically never lies below 2500 feet elevation, and
where mining may be carried on throughout the j'ear under ideal

weather conditions.

Water, power, and timber resources are plentiful. Several railroad

branches connect the main towns with points in the San Joaquin Valley.

Most points in the county at elevations under 2500 feet can be reached
by automobile during the greater part of the year.

The principal mineral .products of the county are gold and copper.

Other minerals that have been produced are silver, produced as a

by-product of gold and copper mining, limestone, mineral paint, clay,

mineral water, asbestos, rock crystal (quartz), chromite, and miscel-

laneous stone.

'Prom Logan, C A., Calaveras County: State Mineralogist's Report XXI, p. 135,
1925.
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Geology.

The geoloyy of the county is similar to that of Amador County and
others in the Mother Lode belt. The lone formation (Eocene) is found
at numerous places, but is not so extensively developed, nor so well pre-

served as in Amador County. The following is a portion of the

geological summary of the county as given by Logan :^

"The Neocene shore-line, as Indicated by the lone formation, covered the county
from Lancha Plana through Valley Spring to .Jenny Lind, and southward to Milton.
The most westerly of the lode mining districts are the Hog Mountain-Gopher Range
cojiper mining district, where copper ores occur in diabase and allied rocks, near
the southwest corner of the county, and the Campo Seco copper district, where
similar ores occur in amphibolite schist. In a depression called Salt Spring Valley,
between the older crystalline rocks of Gopher Ridge and Bear Mountains, lies a
belt of black Mariposa slate with interbedded lenses of ami)hibolite, with important
copper deposits, which conform in strike with the direction of schistosity of the enclos-
ing rocks. The Mother Lode belt of black Mariposa slate enters the county at
Middle Bar, but aside from the Gwin Mine, which had reached a depth of 2Sr)0 feet
before it was closed several years ago, little deep mining has been done in this
district, though numerous quartz mines have been opened to depths of less than 1000
feet. There are many ijrominent veins in the granodiorite area of Mokelumne Hill,
but the main belt passes southeast, a line of Assuring having passed into the amphib-
olite schist, in which rock were found the deep mines of Angels Camp and Carson
Hill.

"The East Belt is a general name given to the gold-quartz mining districts in the
great body of Calaveras (Carboniferous) rocks, lying east of the younger Mother
Lode slate and east of the amphibolite schists accompanying the Mariposa slate.

The Calaveras rocks are chiefly hard blocky siliceous and micaceous schists, quartzite,
curly black slates and accompanying intrusive dikes, usually of basic character."

Clay Resources.

Various clay deposits in the lone formation near Valley Springs and
Helisma have been operated in the past. Some work has been done
recently on a deposit of kaolinized talc schist in the Calaveras (?)

formation.

The California Pottery Co.y of Oakland and IMerced, own two deposits

in Calaveras County, one at Nigger Hill, and the other at Valley

Springs. Henry Ward of Vallej^ Springs is superintendent.

Nigger Hill : Near Nigger Hill, about three miles north of Valley

Springs, a good deposit of white-burning kaolinized sericite schist has

been discovered. A tunnel has been driven for 250 feet. The kaolin-

ized zone is from 15 to 25 feet thick. The material has low plasticity,

but is of use as a filler in white tile bodies.

Sample No. 236 (p. 263) was taken at the face of the tunnel, and
Sample No. 237 (p. 263) was taken at the portal.

Valley Springs Clay Pit : This pit is ^ mile northwest from Valley

Springs on a spur track from the Valley Springs branch of the Southern
Pacific Railroad. The property comprises 17 acres. Fireclay from the

lone formation is mined from an open pit, shown in photo No. 11. Two
distinct varieties of clay are mined and shipped to the Merced plant of

the companj'. One of the.se is classed as 'pink mottled,' (sample No.

202. ]). 337), and the other is 'yellow' (sample No. 203, p. 337). The
two varieties are somewhat intermingled, but can be separated by
hand as mined. In the southern end of the pit, northward to the

break in the face shown in the photo, the pink mottled predominates,

and in the northern end of the pit, the yellow variety is more important.

Some yellow sandy streaks traverse the clay, and in places small

quantities of white claj^ are found.

' Ov. fit., p. 140.
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The floor of the pit is approximately 200 ft. square, and the face

varies from 10 to 30 feet high. The clay is loosened by hand drillinp;

and light blasting, and is loaded by hand shoveling into wlicolbarrows,

"which are dumped into a hopper. An inclined belt conveyor trans-

ports the clay from the hopper to a railroad car.

In a test pit five feet deep, just east of the track, ])ink mottled clay

is exposed. Fifty feet farther east another test-]iit was snnlc, Avitli the

aid of a Avindlass, to a doptli of 25 feet. Uoth i)iidv-mottled and yellow
clay were found to the bottom of the shaft. From the debris surround-
ing the collar of the test-pit it was estimated that the pink-mottled
variety comjirised about one-third of the material excavated. A third

25-ft. test pit was dug 100 feet north of the second one, and similar

material was encountered, in addition to a bluish-white plastic clay,

not entirely free fioin liiiionitie stains (sample No. 204, p. 299). This

Photo No. 11. Valley Springs clay pit (California Pottery Co.), facing west.
The track runs S. 25° E. The 5-ft. test-pit appears in the center foregi-ound.
(Samples No. 202-204.)

test-pit was bottomed in a yellowish sandy bed. From the evidence on
the dump, the bluish-white variety of clay predominates at this point.

It is evident that the total thickness of useful clay is in excess of

50 feet, and the structural and topographic features are such as to

warrant the expectation that these beds underlie an area of many acres.

Three men are employed during the operating season. In 1925, nearly
200 cars were shipped, at the rate of approximately four cars per week.

Helis'tna Fireclay Depo.'iif. One-quarter mile north of Helisma
(formerly Burson) station on the Valley Springs branch of the

Southern Pacific Railroad is an abandoned fireclay pit formerly
controlled by W. A. Houts, 202 Balboa Building, San Francisco.

The present ownership of the property was not determined. The
deposit is in the lone formation. The total thickness of clay exposed
in the pit varies from 8 to 15 ft. The upper part of the clay bed
is a bluish-white clay with good plasticity, and the lower part is a
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greenish-white clay, with less plasticity. Both varieties of clay are

traversed by thin limonitie seams a foot or more apart.

The main pit is 150 ft. lonp:, 50 ft. wide and from 8 to 15 feet deep.

The overburden, of volcanic breccia, increases from a few inches at

the lower edge of the pit to 10 ft. at the upper edge. Two hundred feet

to the west is a smaller pit 80 ft. long by 30 ft. wide, and a maximum of

10 ft. deep. The clay is similar to that in the larger pit, but contains

more iron, and is more sandy.

The clay was formerly worked by hand loading into cars which were
hauled up a gentle incline to a loading chute overlooking a railroad

siding. All equipment has been removed from the property.

The probable extent of the clay bed beyond the existing exposures

could not be determined without boring, on account of the overburden.
Structural features are favorable to a continuance of the clay under the

low hill on which the pit is located, but the overburden covering the top
of the hill may be 20 ft, or more in thickness.

Sample No. 201. page 305, includes both types of clay from the

main pit.

Bibl : Cal. State Miu. Bur. Prel. Kept. No. 7, p. 43.

Pcnn Mining Co. During the operation of the copper smelter at

Campo Seco, a kaolinized sericite schist overlying the copper beds was
used in the smelter as a refractory. Since the smelter was closed down
this material has not been utilized. The locality was visited on Septem-
ber 22, 1926, and a sample was taken from the abandoned open cut

from which it was formerly obtained. The sample is Xo. 238 and the

tests demonstrate that the plasticity and strength are low, and that the

content of fluxes is high, causing fusion to begin at cone 9 (1285° C).
See page 316.

Bibl: State Min. Bur. Bull. 38, p. 211 ; Prel. Kept. 7. p. 43.

Texas Mining Compan}/. J. P. Hoskinson, Valley Springs. This is

an undeveloped property about two miles north of Valley Springs.

Small exposures of sandy fireclay belonging to the lone formation have

been found, and some prospecting has also been done on an outcrop of

kaolinized sericite schist of Calaveras (?) (Carboniferous) age. Sample
Xo. 233 was taken of the fireclay, but was not tested, as the quality was
obviously poor, and the continuity of the deposit is doubtful. Sample
No. 234 and 235 were taken from two different exposures of the kaolin-

ized schist. The test results of X"o. 235 are given on page 263. It is a

white-burning refractory material of low plasticity, that would be

useful as a filler in white ceramic bodies. X'^o. 234 wa.s not tested, as it

is similar to No. 235.

COLUSA COUNTY.
General Features.

Colusa County lies on the west side of the Sacramento Valley. The
west side of the county is in the foothills of the Coast Range, and the

east side is in the basin of the Sacramento Valley. The area of the

county is 1140 square miles, and the population is 9920 (1920 census).

Colusa is the county .seat and principal town.

The mineral resources of (^olusa County are largely undeveloped.

Occurrences of coal, chromite, copper, gypsum, manganese, mineral
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•water, ])yrite. ciincksilver, sandstoni', iiiiseellaneous stone, sulplnir. and
in some places, <i:ol(l and silver, are known. Of these, the only commer-
cial production is of minei-al water, sandstone, and miscellaneous stone.

Clay Resources.

Common clays suitable for the manufacture of brick are abundant,

but there is at present no local industry. A bi'iek yard was at one

time operated at Colusa by George Smith.

Bibl: State Mineralogist's Kept. VIII, p. 15!); State Min. Bur.

Bull. 38, p. 242 ; Prel. Kept. 7, p. 44.

CONTRA COSTA COUNTY.
General Features.'

Contra Costa is one of the East Bay counties and is bounded on

the west and north by the waters of San Francisco, San Pablo and
Suisun bays and San Joaquin River. San Joaquin County is on the

east and Alameda County is on the south.

The area of the county is 714 square miles, about half of which is

under cultivation. The population in 1920 was 53,889. Its industrial

and sliipping activities are extensive. The county has approximately
70 miles of deep w'ater-front on which are located nine port cities in

whicli have been established many chemical and industrial woi'ks.

Agriculture, stock raising, and to a le.sser extent, mining, contribute to

the prosperity of the county.

Topographically, Contra Costa County is distinguished by containing
tlie most prominent landmark in the central coast counties, Mt.
Diablo, which rises to an elevation of 3849 feet above sea level. This
peak is in the eastern part of the two main ridges of the Coast Range
Mountains, which strike northwesterlj' across the county. The western
ridge lies close to the coast. Its crest is more regular but its highest

peaks are less than 2000 feet in elevation. The western flank slopes

gently towai'd San Francisco Bay. Between the eastern and w^estern

ridges lies San Ramon Valley, drained by San Ramon Creek, which
flows northward into Walnut Creek and hence into Suisun Bay.
Marsh Creek rises on the eastern slope of Mt. Diablo and tlow's north-

easterly into the San Joaquin River. These are the two principal

streams in the county. The northeastern corner of the county is

included in the delta area of San Joaquin Valley and is elevated only

slightly above sea level.

Geology.

Tliat portion of the Coast Range within Contra Costa County has

been studied by the Department of Geology and Paleontology of the

T^niversity of California, and the soutlieastern portion has been mapped
by Lawson.-

A nearly complete section of the Coast Range formations from the

Franciscan to the recent are exposed within the county, but as the area

is one of many faults, no single formation is continuous over a large

' From Laizure, C. McK.. Contra Ccsta Countv : State Mineralogist's Rept. XXIII,
p. 2. 1927.

- Lawson, A. C. San Francisco Folio, No. 193, U. S. Geol. Survey.
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area. The most abundant strata are sandstones and shales of Cretaceous

and Tertiarj^ age.

Contra Costa County is lacking in deposits of valuable metals, but

its structural materials are important natural resources on account of

their easy accessibility and proximity to the cities surrounding San
Francisco Bay. Its coal deposits are of potential value. The most
im]K)rt;int minerals now produced are : cement, miscellaneous stone

(crushed rock, sand, and gravel), and brick. Claj', limestone, mineral

water, and foundry sand are also on the commercial list. Other mineral

resources include asbestos, coal, copi)er, diatomaceous earth, manganese,

and quicksilver.

Clay Resources.

Alluvial clay and silt are not abundant in those parts of the county
that are favorably situated with respect to manufacturing and market-
ing conditions. However, there is an abundance of Tertiary clay shale

Photo No. 12. California Art Tile Co. plant, Richmond, Contra Costa County.
(From State Mineralogist's Report XXIII, p. 7, 1927.)

in several of the formations that are widespread throughout the area,

and a number of brick and hollow-tile plants have been established at

various places.

No deposits of high-gi*ade clays have thus far been discovered in the

county, but on account of favorable manufacturing and marketing con-

ditions, a number of important ceramic ])lants have been established in

or near Richmond, and a wide diversity of ceramic ware is produced.

California Art Tile Coinparni. J. W. Hislop, ]3resident ; L. J. Hislop,

secretary; W. A. Hislop, chemist; and C. E. Cummings, superintendent.

Address, Box 1116, Richmond. This plant is at Twentj^-seventh and
Maine streets, Richmond, and was built in 1926 to replace a smaller

plant that had been established in 1922. Decorative wall and mantel
tile are made from a buff-burning fireclay body, and terra cotta glazes.

Lincoln clay and lone sand are used for the body. A view of the plant

is shown on Photo No. 12,
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The body mix is ])repared by grinding in a 10-ft. dry pan, followed

by a pug-mill. A tile auger with a patented cutter is used for making

the regular sliapes. and special shapes are hand pressed. Drying is

done in a room heated by kiln gases. The glazes are applied by spray-

ing before firing. Saggers are made at the plant in a sagger press.

The kiln equipment consists of three 30-ft. and one 24:-ft. oil-fired,

round down-draft kihis. The tile are fired to cone 8 to 10 in four days.

The cooling time is also four days.

Forty men are employed at the plant. The rated output of the

plant is 40,000 sq. ft. of tile per month.

Bibl: State Mineralogist's Report XXIII, p. 7, 1927.

N. Clark and Som. At 0x1 ey siding, on the Southern Pacific Rail-

road, i mile north of Walnut Creek, is a shale pit owned by N. Clark

and Sons. 116 Natoma Street, San Francisco. The material is a thin-

bedded, soft, nearly white, calcareous shale of Tertiary age (Miocene?),

overlain unconformably by sand and gravel. It is used as a component
of terra cotta and other mixtures in the company's plant in Alameda.

The deposit is Avorked by an open cut along a face that is approxi-

mately 200 feet long. At the southern end of the pit, the shale bank is

70 to 80 feet high above the floor of the pit, but the contact between the

shale and tlie overlying gravel and sand dips toward the north, so that

tlie shale disappears at the northern end of the pit. The shale is broken

by hand drilling and blasting, and is delivered to a loading platform

eitlier by wheelbarrows or by horse-drawn scraper. A storage shed

is provided for the winter supply when mining is stopped. Sample
Xo. 200 was taken for testing, tlie results of which are on ]iage 342.

]Mr. Faber of Walnut Creek is mining under contract, and two or

tliree men are employed during the operating season. About two cars

])er week are shipped.

Bibl : Cal. State Mining Bur. Prel. Rept. No. 7, pp. 44-46 ; State

Mineralogist's Reports XVII, p. 49, and XXIII, p. 13.

Mastercraft Tile and Roofing Compan]i. (Entire description by
Laizure, op. cit., p. 7.) C. V. and F. A. Mero, owners. Office, No. 1

Twentieth Street, Riclimond. Cement roofing tile has been manufac-
tured by this company for the past four years at its Richmond plant.

During the pa.st year (1926) hand-molded clay roofing tile has been
added to their line. The clay tile plant is on San Pablo Canyon road,

near San Pablo, but tlie clay is obtained near Richmond. Firing is

(lone in a rectangular down-draft kiln using oil for fuel. Six men are

employed.

Port Costa Brick Co. C. B. Berg, president ; W. S. Hoyt, secretary

;

B. F. Ferrario, plant superintendent. General offices, 808 Sharon
Building, San Francisco. The plant is located three-quarters of a mile

east of Port Costa, at the edge of Carquinez Straits. The products are

common brick and hollow tile.

A bank of interbedded bluish shale and red clay of Cretaceous (?)

age is mined by a 14-yard electric shovel in a large open cut 1000 feet

from the plant. The clay is transported to the plant in 5f-5^ard hopper-
bottom side-dump cars, hauled by a gasoline tractor fitted with flanged

wheels, or by an electric third-rail locomotive. The local material is



74 DIVISION OF MINES AND MINING

used alone for the manufacture of brick, but is mixed with one part of

Lincohi No. 8 (sample No. 148, p. 336) clay for each two i)arts of local

clay for the manufacture of hollow tile. The Lincoln clay is necessary

to secure sufficient die lubrication to prevent lamination and rupture
to the clay as it passes from the auger machine. A sample of the local

clay was taken for testing. See sample No. 199, i)a<re 326.

The clays are prepared by grinding in two No. 3 Williams pulverizers

and three 9-ft. American dry pans. Revolving screens are used to

remove rock inclusions. The pulverized clay is elevated to bins from
which it is fed to the auger machines. A special Giant auger machine
is used for brick, and an American No. 290 auger is used for tile. The
brick auger is equipped with a Freese cutter, and the tile auger has a

Chambers No. 5C rotary tile cutter.

In the summer, some ware is dried in air under sheds. The drier

yard has a capacity of 1,000,000 brick, and drying is completed in 12 to

14 days. This method is not used in the winter, when all ware is dried

in a 22-tunnel oil-fired drier. The drier has a capacity of 400 cars of

500 brick each, or 200,000 brick, and the drj'ing period varies from four
to six days. The dryer heat is supplied by an oil furnace, using Ray
burners. Two 25-hp., 66-in. fans, one of which is used as a pressure
fan and the other as an exhaust, force the heated air through the drier.

Firing is done in eleven field kilns and a Hoffman continuous kiln.

The Hoffman kiln has 22 chambers, and has a total capacity of 400,000

brick. The monthly output of the kibi varies from 1,000,000 to

1.250,000 brick, wliieli corresponds to a firing cycle of 15 to 18 days, of

which time 85 to 100 hours is occupied by firing, following the water-

smoking period. Petroleum coke or coal screenings are used for fuel.

As a rule, the Hoffman kiln is set to a height of three or four feet from
the bottom with brick, and then filled with hollow tile.

Both hollow tile and brick are fired in the field kilns. Tlie local clay

is tender during the water-smoking period, and coal firing is used
during this stage, followed by oil during the actual firing period. The
oil is atomized with steam, Avhich is generated in a 125-hp., horizontal

fire-tube boiler, equipped with a Johnson rotary oil burner.

The usual firing temperatures are between 1600 and 1750° F., for

brick and 1850° F. for hollow tile.

The plant is operated by electric power from the lines of the Great
Western Power Co. There is a connected load of about 900 horsepower,
but only 400 is used at present. Fiftj^ to sixty men are employed.

Bibl : Cal. State Min. Bur. Prel. Rept. No. 7, p. 45 ; State Miner-
alogist 's Reports XVII, p. 50, and XXIII, p. 8.

Richmond Pressed Brick Company. (Described by Laizure,^ supple-

mented by notes by the author.) The plant was erected by the Los
Angeles Pressed Brick Company, but it became an independent com-
T)any, affiliated with the United Materials Company, in 1921. S.

W. Smith, president ; W. S. Hoyt, secretary ; F. ]\I. Irving, plant super-

intendent. Home office, Sharon Building, San Francisco. The plant

is at Point Richmond, near the Santa Fe-San Francisco ferry terminal,

and is served by a spur track of the Santa Fe Railroad. See Photo

' Laizure, C. McK., Contra Costa County, State Mineralogist's Rept. XXIII, p. 8,
1927.



CLAY RESOURCES AND CERAMIC INDUSTRY 75

No. 13. The output includes pressed brick, fire brick, face brick, pav-

ing brick and red floor tile.

For the buff and other li-xht-colored brick a portion of the raw
materials used include clay and sand shipped in from lone and Lincoln,

as well as some sand from Antioch. Clay shale from the pit adjoining

the plant is used for making dark-red brick. As the bank is high, the

material, after blasting, drops largelj^ by gravity to a loading bin.

From here it is trammed a short distance in cars to the plant.

Fire brick and most grades of face brick are made by the stiff-mud

process. Dry pans and a pug-mill are used to prepare the clay for the

auger machine, which has a capacity of 100,000 brick per day. All of

the fire brick, and certain grades of face brick are repressed before

passing to the waste-heat tunnel driers. A specialty of the plant is red

pressed brick, which is shaped ))> di-y i)ressing, following dry-pan

preparation of the clays.

Photo Ko. 13. Richmond I'lessed Urick Co. plant, with clay pit in background,
Richmond, Contra Costa County. (Sample No. 11 'J.) (From State Miner-
alogist's Report XXITI, p. 8, 1927.)

The firing equipment consists of six 36-ft. round down-draft kilns,

using oil, atomized by compressed air. The red-burned ware is fired

for nine days to finishing temperatures corresponding to cones 09 to 07

(930° to 975° C), and the buff face brick and fire brick are fired to

cones 7 to 9 (1210° to 1250° C.) in seven days. The kilns are equipped
with pyrometers.

Electric power is used to operate the plant. Fifty-five men are

employed. See sample No. 119, page 325.

Standard Sanitary Manufacturing Company. The Standard Sani-

tary Manufacturing Company of Pittsburgh, Pennsylvania, purchased
the plants of the Pacific Sanitary ^Manufacturing Company in 1926, and
have since constructed a new sanitary porcelain plant, known as Pacific

Pottery, to replace two smaller plants formerly operated by the Pacific

company. The Standard company is also continuing the operation of
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the enameling plant, now known as the Pacific Enamel Works, formerly
owned by the Pacific company. These plants are in Richmond and San
Pablo. F. A. Kales, Box W, Richmond, is general manager.
The two plants manufacture a complete line of porcelain and enameled

sanitary ware, except porcelain bath tubs. Both plants are modern in

every respect, and are designed for economy of production and close

control of manufacturing methods to ensure uniformity of quality.

Two tunnel kilns were installed in the new porcelain ])lant.

It is against the policy of the company to permit ])ublicati()n of

details regarding the plant equipment and operation.

Bibl : State Min. Bur. Prel. Rept. 7, p. 44, 1920.

Extinct Companies.

Among the former brick companies that have ceased operations in

the county are

:

Mt. Diablo Pottery and Paving Brick Co.

Carquinez Brick and Tile Co.

Coast Firebrick Co.

Holland Sandstone Brick Co.

Diamond Brick Co.

Golden Gate Sandstone Brick Co.

Richmond Brick Co.

Gerlack Brick Co.

DEL NORTE COUNTY.
General Features.

Del Norte County, in the northwest corner of the state, is without

rail connections, and is dependent upon light-draft vessels docking at

Crescent City, auto stages, trucks, wagon and pack trains for trans-

portation. Lumbering is the principal industry. ITnder such condi-

tions, and with a population of less than 3000 (1920 census), the

demand for clay products is so small that practically no clay industry
has been developed, and no deposits of high-grade clay have yet been
found that will warrant mining and shipment to outside points.

The geology and the physiographic features of the county have been
well summarized by Laizure :

^

"A low costal plain, three to five miles in width, extends from the vicinity of Smith
River to a point a few miles south of Crescent City. East of and surrounding this
area of Quaternary formations and extending- from the Oregon line through Del Norte
and south into Humboldt is a belt of Franciscan rocks, mainly sandstones and shales.
The eastern boundary of this belt crosses Smith River just west of South Fork, and
its contact with the succeeding zone of metamorphic and eruptive rocks marks the
line between the Coast Range and the Klamath Mountains. This succeeding zone of
metamorphics also extends through the county from north to south, widening out
toward the north, where its width is about 15 miles. It is composed mainly of
serpentine with unaltered masses of peridotite and many inclusions of 'diorite,' more
or less altered. This belt is mineralized and most of the deposits of gold, copper,
chromite, and platinum are associated v\ith it. Between here and the eastern bound-
ary there is another narrow belt made up largely of Franciscan schist and slate,
intruded by deep-seated igneous and volcanic rocks. Serpentine again predominates
along the boundary and extends over into western Siskiyou County."

Clay Resources.

Deposits of common clay suitable for brick manufacture occur at

several points within a short distance of Crescent City, especially in

^Laizure, C. McK., Del Norte County: State Mineralogist's Report XXI, p. 282,
July, 1925.
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Elk Valley and along the Smith River. A small brick yard, ^vitll a
wood-tired kiln, was at one time ojx'rated by licnjmnin llowbind, wlio

used clay from the ]Musiek i)roperty. in P]lk Valley, 4.8 miles from
Crescent City.' There is said to l)e a deposit of good pottery clay in

Elk Valley,- hut this could not be verified in the course of the present
investigation.

Musick Properixj. This proi)efty lies ().:{ nule north of the Elk
Valley road, from a point 4.5 miles from the center of Crescent City.

The pit, now abandoned, is 25 feet in diameter, and three to four feet

deep. A laj-er of black soil, less than one foot deep, overlies a yellow
plastic clay, of unknown thickness and lateral extent.

Sample No. 180 was taken from this deposit. The test results are
on page '-Vl^.

FRESNO COUNTY.
General Features.'

Fresno is one of the southern counties of the San Joaquin Valley.
Madera and Pierced counties are on the north, Mono and Inyo on the
east, Tulare and Kings on the south, and San Benito, Monterey and San
Luis Obispo on the west. The area of the county is 5977 square miles,

or nearly three times that of the State of Delaware. The population
is 128,779 (1920 census). The San Joaquin River separates Fresno
from ]\Iadera County, and the eastern boundary runs along the summit
of the Sierra Nevada Mountains. Along this line are nnmemus peaks
exceeding 1:^,000 feet in elevation above sea level.

Adequate transportation is provided throughout the populous sec-

tion of the county by two railroads—the Southern Pacific and the Santa
Fe—each of which has many branches to important points. Power and
water facilities are well provided for mining, industrial, and agricul-

tural i)urposes.

The ])rincipal wealth of the county is in agricultural products, and
the greater i)art of that portion of the county lying in the San Joaquin
Valley is under cultivation. The most important mineral i)roduct is

petroleum, the bulk of which is produced from the Coalinga field, and
is responsible for placing Fresno County sixth in importance as a
mineral i)roducer among the counties of California. Miscellaneous
stone is of secondary importance. Other commercial products are nat-

ural gas, granite, brick and hollow tile, gold and silver, and mineral
water. Comparatively little mineral development has been done in the

mountainous portion of the county, but occurrences of many useful

minerals other than those noted above are known, among which are

asbestos, barytes, chromite, copper, gems, graphite, gypsum, limestone,

magnesite, marble, quicksilver, and tungsten.

Clay Resources.

No commercial deposits of high-grade clays have been discovered in

the county. The alluvial silts of the San Joaquin Valley have been
utilized for numy years for the manufacture of common brick and
hollow tile. There is, however, a scarcity of common clay of suitable

plasticity for this purpose, and it has often been necessary to ship in

' State Mineralogist's Report XIV, p. 379, 1913-14.
- Idem.
= See State Mineralogist's Rept. XIV, pp. 429-432, 1914.



78 DIVISION OF MINES AND MINING

small (|iiantities of this material to the brick yards from distant points.

Two brick plants are at present (1927) in operation, one of which makes
hollow tile and face brick in addition to common brick.

Craycroft-HcroJd Brick Co. F. J. Craycroft, president, 407 GrifSth-

McKnig"ht Building-, Fresno; Wm. Turner, vice president and superin-

tendent. The plant is located at Crayold siding three miles west of
Fresno. The products are common brick, ruffled and plain face brick,

and hollow tile.

Some of the clay used in the plant is from a superficial valley deposit
of plastic clay 6 miles south of Merced. The deposit is mined to a

depth of 14 feet, and one car (50 tons) per day is used to mix with a
local clay from a pit near the plant. The local clay is mined to a depth
of five feet with a horse scraper. It is a valley silt, with insufficient

plasticity to be used alone.

The plant is equipped with a 9-ft. dry i)an and revolving screen for

preparing the tile mixture, and a No. 4 Williams pulverizer for the

brick mixture. The ground mixture is elevated to bins from which it

is fed to the pug-mills by automatic feeders. An American No. 2 auger
is used foi" tile, and an American No. 4 auger with a Freese cutter

shapes the brick. Drying is generally under sheds, as under the pre-

vailing conditions the waste heat drier with which the plant is equipped
has insuf^cient capacity, and o]ierating costs are higher than open-air

drying. In the summer, when the atmosphere is hot and dry, the ware
is dried in about seven days.

The face brick are fired in three 38-ft. round down-draft kilns.

Common brick and hollow tile are fired in field kilns, having a capacity

of 950,000 common brick each. The fuel is oil, atomized wuth steam.

The firing period is 7 days, to a temperature of 1900° F., followed by
7 days cooling. Pja-ometers are used to control the temperature of

the down-draft kilns.

The capacity of the plant is 56,000 brick and 6,000 hollow tile per
day. Electric power is used throughout the plant.

Bibl: State Mineralogist's Report XIV, pp. 433-434; Bull. 38,

p. 242.

Pioneer BricTc and Tile Company. T. W. Hasty, president and
manager; Arthur Bentley, superintendent. Address P. 0. Box 614,

Fresno. The plant is at California and Peach avenues, south of Fresno.

Common red brick is the only product.

A local valley clay is used, and it is mined to a depth of five feet with

a Bay City gasoline shovel. Hardpan underlies the clay. The clay is

delivered to a Potts disintegrator, from which it is carried by a belt

conveyer to a pug-mill, followed by a Bonnett auger, equipped with a

Freese cutter. The brick are dried in sheds, requiring from seven to

ten days. Three open kilns are in use, fired with oil, atomized with

steam. The kilns have a capacity of 1,060,000 brick each. The firing

period is 5^ to 6 days, to a maximum temperature of 1550 to 1600° F.,

and cooling requires 4 to 5 days. One and one-half barrels of oil are

used per thousand brick.

The capacity of the plant is 40,000 brick per day. Electric power is

used for all machinery.
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GLENN COUNTY.
General Features.

Glenn County lies on the west side of Sacramento Valley, north of

Colusa, and south of Tehama. Its area is 1259 scpiare miles, and the

population is 11,8;53 (1920 census). Willows is the i)rincipal town.

The western portion of the county is in the foothills of the Coast Range,

and the eastern portion is in the basin of Sacramento Valley. In tlie

foothills, deposits of chromite, coi)per, mang-anese, sandstone, and soap-

stone have been found. The only couuucrcial mineral production in

recent j^ears is of sand and lii-avel.

Clay Deposits.

Brick clays are abundant, especially in T. 19 and 22, R. 8 W., M. D. M.

The clays are chiefly sandy loam. No brick have been made since about

1895, but several yards Avere operated near Willows previous to that

time.

Bibl : State Min. Bur. Bull. 38, p. 243.

HUMBOLDT COUNTY.
General Features.

Humboldt County, of which Eureka is the county seat and principal

town, is on the north coast, between Del Norte and Mendocino counties.

Althoup^h the harbor facilities at Eureka are excellent, the progress of

the county was slow completed through to Eureka from the south.

The greater part of the country is rugged and mountainous. The
ridges and spurs of the Coast Range traverse the county in a north-

westerly direction, roughly paralleling the coast line. The coastal plain

is narrow and along the greater part of the coast line is practically

nonexistent.

The area of the county is 1259 square miles and its i)opulation is

11,853 (1920 census).

Geology.

The geology of the county has been summarized by Laizure^ as

follows

:

"Sedimentary formations extend from the Mendocino County line north along the
coast to a point about five miles north of Areata. They cover a strip about 12 miles
wide at the south end. "Where the belt crosses the Humboldt Base Line, the forma-
tions have a width of 30 miles, gradually running out to a point at the north. In the
southern part the rocks consist of massive marine sandstones, with some shale and
limestone beds, all of Cretaceous ago. The northern part is composed of clay shales
and sandstone of Tertiary age, with small areas of Quaternary sands, gravels and
clays, notably along the lower reaches of Eel Ri%-er. The eastern boundary of these
sediments runs a little west of north. The contact on the east and covering all the
southeastern portion of the county, and extending northwest to Rocky Point above
Trinidad there is a belt of Franciscan sandstone, chert, and serpentine, about 12 miles
in width. A long, narrow strip of Cretaceous shales, with lenses of sandstone three
to four miles wide, borders the Franciscan on the east. It enters the county on the
southeast at Humboldt Base Line, trends northwest and passes out at Stone Lagoon,
near Orick.

"All that portion of the county lying north and east of this belt is composed of
Jurassic, Paleozoic, and pre-Cambrian metamorphic and intrusive rocks, including
limestones, schists, slates, extensive masses of serpentine, diorite and other crystalline
rocks. Most of the gold and copper deposits occur in this area."

• Laizure, C. McK., Humboldt Countv : State Mineralogist's Report XXI, p. 29.5,

July, 1925.
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Clay Resources.

Common clay suital)l<' for the maiuifricturc of i'e(l-biirnin<i' struc-

tural ware occurs in sufficient (luantity for the needs of the county
in the Quaternar}' sediments alonp; the coastal i)lain and main streams.

Some of the Tertiary formations also contain common clay of good
quality. Four brick yards liave been operated in the county at various
times in the past, one at Fortuna, formerly owned by J. D. Thompson,'
and three in Eureka, known as the Humboldt Clay Manufacturing Co.,

the Tracy Brickyard, and the Eureka Brick and Tile Co. Of these,

only the last remains in operation, under the name of the Thompson
Brick Co.

Pottery clay has been reported in various localities, but none of

these have yet proved to be of economic importance. A salmon and
pink-burning clay suitable for making earthernware pottery by the

easting process has been found on the Angel Ranch, 18 miles from
Areata, and a few tons per year are used in the ceramic art department
of the Humboldt State Teachers College. No white-burning clays nor
fire clays have been reported from the county. None of the localities

Avere visited where 'pottery' clays have been reported, as the known
(|uality of the clay was not sufficient to be of economic value when the

length of haul to possible points of use was considered.

Angel Ranch Clay. Through the courtesy of Mr. R. H. Jenkins of

the Humboldt State Teachers College at Areata, who has worked with
a number of Humboldt County clays, a sample of pink or buff-burning
pottery clay from the Angel Ranch was secured. The Angel Ranch
is near Hungry Hollow, on the county road to Hoopaw, and the

deposit is about 18 miles from Areata, over a fair road. On account of

the fact that the clay is not of sufficiently high quality to warrant
commercial exploitation from a deposit at such a distance from cheap
transportation, the locality was not visited, and little information was
obtained regarding the extent of the deposit. See sample No. 181,

page 336.

Freshivater Slough Beposii. South of Freshwater Slough, near the

northeast corner of Sec. 36, T. 5 N., R. 1 W., H. j\I. is an exposure of

grayish white plastic clay in a road cut. The clay exposure is two
feet thick and 60 feet long, overlain by j-ellowish sandy soil, from
three to ten feet thick. Boring or test-pitting would be necessary in

order to determine the extent of the deposit. The material is suitable

for the manufacture of common brick or hollow tile, as shown by the

test results, sample No. 18-1, page 342.

Loofhourrow Deposit. On the property of Dr. T. L. Loofbourrow,
First National Bank Building, Eureka, four miles south of Eureka,
and one-quarter mile east of the highway is a deposit of fine-grained,

excessively i)lastie clay with a bluish-gray color when dry. The age

of the clay is thought to be Miocene. The clay has been prospected

by two narrow open cuts, and by numerous hand-auger holes. One
of the cuts is 50 feet long and the other, near b}^ is 12 feet long. They
expose the top of the clay bed, which underlies from 10 to 15 feet of

surface gravel and yellowish clay. It is stated that the auger holes

' State Mineralogist's Report XIV. p. 392, 1913-14.
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(lemonst rated tliat tlic cl.iy lias an averap:P tliickncss of 22 feet over

four or five aeres. Sec sample No. isr», pa^e .'542.

Bibl: State Mineralogist's lieport XXI, ]). 'M)2, July, 1925.

W. A. Preston Property. "A bed of high-grade clay is found on the

W. A. Preston holdings. Some of this has been used by R. II. Jenkins,

of the Humboldt State Teaehers College at Areata, in the production

of i)ottery and for experimental purposes."^

The Preston holdings (W. A. Preston, Box 387, Areata) comprise
KiO aeres of i)atented land, the NE] of Sec. 2S, T. 6 N., K 1 E., H. M.,

adjoining the townsite of Areata. Mr. Jenkins reports- that the

deposit is not of sufficiently good quality to warrant exploitation at the

present time.

Strong's Station. Mr. Malcolm B. Kildale, geologist, submitted a

sample of bluish-gray plastic clay from near Strong's Station, on the

Van Duzen River. This wa.s tested under samjJe No. 211. See page
342. The deposit is stated to be extensive, but it is too far from the

market to be of value, as it is only suitable for the manufacture of

common brick.

Sunny Avenue (Eureka) Deposit. On Sunny Avenue, one block

south of Myrtle Avenue, in north Eureka, is an exposure of gray plastic

clay that is typical of the sedimentary deposits of the vicinity. The
exposure of clay that was sam])led is two feet thick, lying beneath a

thin covering of sandy soil. The full thickness of the clay bed could

not be determined from the exposures, but it is reasonable to expect

a minimum of ten feet over an area of several acres, and it is likely

that commercial deposits of similar material could be found in many
]Jaces near Eureka or Areata, if needed. The clay is suitable for the

manufacture of red brick and building tile, as shown by the test results,

sample No. 183, page 326.

Thompson Bricl" Company. J. D. Thompson, president and owner,

]\Iyrtle and Harrison streets, Eureka. This company was formerly

known as the Eureka Brick and Tile Co. The property is on Eureka
Slough, 1.5 miles from Eureka, and covers 6.18 acres. There is a

wharf at the plant. Coinmon brick, drain tile and hollow building

tile are made from surface clay that occurs on the property. The drain

tile is made in sizes from 3-in. to 12-in. diameter.

The clay is mined from an open pit with a Fordson tractor and a

Fresno scraper. The pit has a maximum depth of 12 ft., but good clay

is known to extend to greater depths. The clay bed is made up of

irregular streaks of yellow, gray and black clay, with a varying pro-

portion of sand. It is generally too plastic to be successfully used
alone, and is mixed in the plant with a maximum of 15% of sand. The
clay is dumped from the scraper into a hopper and from there it is

elevated to the head of the plant in cars drawn by a cable hoist.

Sample No. 182 was taken from the deposit. See page 326.

In the plant, the clay is passed through a disintegrator, followed by
a pug-mill and a Brevan auger machine equipped with a wire-cutter.

The brick or tile are air-dried under sheds. In the cool, moist atmos-

•State Mineralogi.st's Report XXI, p. .^02, 1925.
= Private communication, Aueu.st, 1026.
6—54979
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phere of the locality, drying? often requires a period of four weeks, and
is seldom completed in less than two weeks.

Firiiio- is done in a 30-ft. round down-draft kiln, wliich has a capacity
of 7'), ()()() brick or the etpiivalent volnme of tile. Tlie water smokin<>'

is done with wood, for a period of To honrs. The burn is finished Avitli

oil, atomized with steam, reqniring 75 hours additional. The finishing-

temperature is 1850° F.

The machinery is operated by steam ])ower. generated in oil-fired

boilers. From five to eight men are employed during the season. The
capacity of the plant is 1,000,000 brick or its equivalent per year, and
the output is usually about half that amount. The selling price of

brick, f.o.b. \ard. is $20 to $22 per thousand. I'lioto Xo. 14 is a view
of the plant.

Bibl: State Mineralogist's Report XXI, p. 301, 1925; Prel. Kept.
No 7. p. 46, 1920.

Photo Xo. 14. Plant (^f Thomp.son Brick Co., Eureka, Cal.
(Photo by C. McK. Liaizure, State Mineralogist's Kept. XXI, p. 301.)

Weatherhy Ranch Deposit. "There is a deposit of clay of unknown
extent on property of the Hanify Lumber Company, four miles south

of Elk River, under lease to Clarence Weatherhy, Eel River, via Eureka.
The strata exposed in a cut on a ridge through the property show clay

underlain with two feet of fine volcanic ash. Underneath the ash is

six feet of yellow clay, then two feet of lignite coal, with clay again

below the coal. Some production of volcanic ash has been made, but

the coal and clay liave not been developed. The Hanify Lumber
Company's railroad runs within { mile of the deposit."^

' state Mineralogist's Report XXI, p. 302, 1925.



CIjAY resources and CERAl^riC INDI^STRY 83

IMPERIAL COUNTY.
( Hy W. liiiti.iXf; TrcKKK, .Milling; lOiiKincrr.)

'

General Features.

The priiieii)al industries of Imperial County are agriculture, stock

raising' and dairying. its mineral resources are vai'ied and extensive

and the rajjid and continued growtli of the towns of Im})erial Valley

and the manufacturing industries of tlie Pacific coast have h»d to the

(U'velopment of deposits of slnicliiral and industrial materials llii-ough-

out the county.

Jm{)erial County is bounded on the east by the state of Arizona, noi'th

by Riverside County, west by San Diego County and south by ]\Iexico.

Its area is 4089 square miles, with a po])ulation of 43,388 (1920 census).

The county is served by two railroads, the Southern Pacific and the

San Diego and Ai-izona, each of which has several branches to

important points. Two main paved highways afford easy access to the

county from the north. The highway between San Diego and El Centro
forms ])art of the coast route from Tjos Angeles to Imperial Valley,

Yuma and Phoenix. The other route from Los Angeles is over the

Valley Boulevard by way of Beaumont and Banning to Brawley and
El Centro. The Blythe-Glamis route to Yuma and Imperial Valley is

one of the main desei-t roads, which enters the county from the north-

east at Palo Verde and runs southwest to Glamis, from which point the

road follows the railroad north to Niland.

Physiography.

The most important feature of Imperial County is the broad and
nearly level expanse of the Colorado River delta, which separates the
Gulf of California from the Salton Basin and is known as Imperial
Valley. The Salton Sea region is one of the interesting topogra])hicnl

features of the county. Diagonally across the region, from southeast

to northwest, it extends as a great trough whose lowest ])oint is nearly
300 feet below sea level. On the west side of this deep trough rise the
Peninsular Mountains, whose culminating points are 1 0,000 feet above
sea level. On the east side is a desert containing irreguhir ranges and
undrained basins ranging in altitude from a few hundred feet to 5000
feet or more.

The eastern border of the territory is formed by the Colorado River,
whose waters flow through a low valley and Anally spread out over a

huge delta as they enter the Gulf of California.

The surface of the central portion of the Salton Basin is very even
and nearly flat ; about its borders are alluvial slopes. In a number of

l)laces rocky masses protrude above the even surface of the basin as

rocky islands project out of the sea. Such island-like features are

formed by Borego, Superstition and Carrizo mountains, the Cargo
]\Iuchacho iMountains, Pilot Knob and a number of volcanic buttes 100

to 200 feet high south of Salton Sea.

The Sand Hills constitute an important feature of the physiography
of Salton Basin. The sand hills east of Imperial Valley constitute the

largest belt of dunes in this region and also one of the largest in the

United States. They extend southeastward from the vicitity of Amos
' state Mineralogist's Report XXII, pp. 248-285, 1926. Such portions of this

report were used, with a few sHght alterations, as have a bearing on the clay
resources of the county.
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and ttM-iuinate a few miles beyond tlie ^lexican boundary, beinji,' about
40 miles in len<itli and fi'om two to six miles in width. The crests of

some of the dunes rise in places 200 to 800 feet above the hind on either

side.

Another interest in<i- I'ealiire of the Salton Basin is the old beach line

which lies 40 to 50 feet above sea level and encircles Imperial Valley,

the Salton Sea and part of Coachella Valley south of Indio.

Geology.

The most useful references on the geology of the region are Blake's

original description of the Salton Basin/ and jNIendenhall's papers on
Coachella Valley and Carrizo Creek,- Fairbanks' report,' and U. S.

Geol. Survey Water Supply Paper No. 497, 'The Salton Sea Region,

California, ' by John S. Brown. In the following notes on the geology

of Imperial County excerpts are taken from the last-named paper

:

According to most geologists who have worked in this region, the

oldest rocks are probably of pre-Cambrian age. The pre-Cambrian
rocks occur mainly in the desert mountains in the region between the

Salton Basin and the Colorado River. They are commonly flanked by
Tertiary or later sediments about the mountain borders and in large

areas they are covered or intruded b}'^ Tertiary volcanic rocks. The
rocks that can most certainly be referred to as the oldest series consist

of granite and granitic gneiss. In this series probably belong the

granite and schist that compose most of the Cargo Muchaco Range and
the granite, slate, and schist that form the basements of the Picacho

Hills and the eastern part of the Chocolate Mountains. On the western

border of the desert in Carrizo Mountain, and on the top of Fish ]\Ioun-

tain in the Carrizo Creek region, are beds of marble and some schist

and sandstone which have been referred by Mendenhall and Fairbanks

to the Paleozoic, with suggestion that they may be Carboniferous.

]\Iarble schist and gneiss of undetermined age in the Santa Rosa iMoun-

tains may belong to the same series of rocks as the Carrizo Mountain
district.

Tertiary Sedimentary Deposits.

Sedimentary beds, believed to be of Tertiary age, occupy extensive

areas along the southwest and northeast sides of the Salton Basin and
presumably underlie practically the entire basin. The largest and best-

known exposures southwest of Salton Sea are in Carrizo Creek Valley,

around Yuba Well, south of the Santa Rosa Mountains and northeast

of Superstition Mountain and Borego Mountain, and on the north side

of Fish Mountain. The Tertiary beds consist of soft, poorly consoli-

dated conglomerates, sand and clay containing in places a large amount
of gypsum and some other saline materials. Part of the Tertiary beds

in the region are marine and part terrestrial.

Tertiary and Quaternary Volcanic Rocks.

The volcanic rocks of this area are probably' mostly Tertiarj^ ; some
of them are Quaternary. They occur as flows interbedded with sedi-

mentary beds in the Carrizo region, around Superstition ]\Iountain, and
in Iris Pass. The lavas are most prorhinent in the Chocolate and Palo

> Blake, TV. P., Pacific Railroad Reports, Vol. V. 1853.
= Mendenhall, W. C, Ground waters of the Indio Region, Calif., with a sketch of

the Colorado Desert: U. S. Geol. Surv.. Water Supply Paper No. 225, 1909.
' Fairbanks, Harold W.. Geologv of San Diego, Orange and San Bernardino Coun-

ties: State Mineralogist's Report XI, pp. 76-120, 1892.
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Verde mountains. The Palo Verde Mountains are entirely volcanic,

bein<r chiefly a nuiss of andesitic or rhyolitic flows. The Chocolate

Mountains, from one end to the other, exhibit a great mixtui-e of ande-
sitic and rhyolitic flows with possibly syenite and trachyte in the

west end.

The only volcanic material of un(iuestionably Quaternary ap:e in this

re*rion is found in the vicinity of the mud volcanoes southeast of Salton

Sea, where three or four small buttes of black obsidian protrude through
the Quaternary silt.

Quaternary Deposits.

The Quaternary deposits immediately underlie nearly all the low-

lands and have the largest areal extent of all the rock formations.

They underlie the larger ])art of the Salton Basin and practicall.y all

of the Colorado River Valley. The valley fill consists of sand, gravel

and clay washed down from the hills and mountains.

Mineral Resources.

Imperial County ranks as the forty-sixth county in the state's

miiu'ral ])roduction. It contains de])osits of clay, copper, cyanite, gold,

gems, gypsum, lead, manganese, marble, mineral i)aint, pumice, salt,

silver, sodium, strontium, sulphur and talc, largely undeveloped.

Clay Resources.

Imperial County contains extensive deposits of river silt that has

been used for the manufacture of common brick and tile.

Extensive exposures of Tertiary clays are found on the west margin
of Im])erial Valley toAvard Carrizo Creek. These clays are many miles

in extent and of great thickness, but have not been prospected suffi-

ciently to determine their value for commercial pur])oses. On these

Tertiary clay deposits a number of locations have been made by the

Columbia Cement Company, of Los Angeles, and the American Port-

land Cement Company, of San Diego. Of special interest to the

ceramic industry is the extensive deposit of cyanite at Ogilby.

During the develo])inent of the towns of Imperial Valley, a numbei-

of local brickyards have been established and operated for a short time.

The Simons Brick Company, described below, is the only operator in

the county at present.

Full Moon Clay Deposit. The deposit is located on the southwestern

slope of the Chocolate range of mountains, in T. 10 S., R. 16 E., S. B.

B. and M., eight miles north of Iris siding on the Southern Pacific

Railroad.

Holdings comprise five claims known as the Full Moon group. Owner,

J. Thebo, of La Mesa, California.

The clay is a white talcose clay, showing a high alumnia content.

The development consists of a number of o])en cuts along the surface

outcrop. Analysis of clay made by A. J. Forget, of Los Angeles:
Silica (SiO,) 27.93%
Alumina (A1.,0.,) 42.33%
Iron (FeoOa) 1-92%
Lime (CaO) 0.53%
Soda 0.70%
Water (combined) 12.44%
Moisture 0.74%
Sulphur anhydride (SOa) 13.39%

100.00%
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Simons Brick Companij. Walter R. Simons, president. Main office,

125 West Third Street, Los Angeles. This company is the only manu-
facturer of brick and tile in the valley at the present writing and only

operates the plant at intervals to supph^ the local demand. The brick

plant is located about one mile southeast of El Centro.

The clay used is local silt of the valley, which is very fine and sticky.

This dei)osit continues unchanged to a depth of 1500 feet as shown by
local borings, but varies slightly in texture and the proportion of sand
present, the variations in composition occurring every three or four

feet. This variation enables the brick maker to mingle layers of differ-

ent (puililies and form a brick mixture of suitable character.

Tlie material from the clay pit is delivered by scrapers to the hop})er,

from which it goes to a belt conveyor, and is elevated to a set of rolls.

The material from rolls is elevated by bucket elevator to a screen. The
through size from the screen goes to two stitf-mud brick machines. The
brick and tile g(» to di'ving sheds, then are oil fired in open-field kilns.

Photo No. 15. Vitrclrax cyanitc deposit. Cargo Muchacho Range, near Ugilby,
Imperial County. Photo liy W. B. Tuoker ; Stale Mineralogist Rep. XXII, p. 270.

Cyaxite and Dumortierite.

C\vaiiite (Al,(),.SiO,) and dumortierite (8AU03.B,0,.6SiO,.n,0)
are both aluminum silicates but with slightly different physical charac-

teristics. Cyanite is an aluminum .silicate of the same chemical com-
])osition as andalusite and sillimanite. but crystallizing in the triclinic

system ; occurs usually in long-bladed crystals rarely terminated ; hard-

ness, 5-7.25
;
gravity, 3.56-3.67 ; color, blue.

An extensive deposit of cyanite occurs near Ogilby, which is being

develo])ed by the Yitrefrax Comiiany. of TiOs Angeles.

Dumortierite is a basic silicate of aluminum, witli boron, but crystal-

lizing in the orthorhombic system. It occurs usually in small prisms;

color, blue, dark blue and violet-red; hardness, 7; gravitx . 3.22-3.45.

Dark blue boulders of dumortierite have been found in the Avashes

in the Pieaeho district about 25 miles from Ogilby. These mt!tamori)hie

minerals are found in the schists and gneisses.
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0()ilb\j Cyanite Deposits. The de{)o.sits of eyaiiite occur near the

base of hills on the western slope of the Cargo Muchaeho range of

inonntains. three miles northeast of Ouilby. Elevation 500 feet. Hold-
ings eoiiiprise ten claims known as the Drifted Snow and Blue Bird
groups. 200 acres. Owner, Vitrefrax Company, 5100 Pacific Boule-
vard, Los Angeles.

The tii'st diseovery of cyanite was uuule in a low. rounded hill one-

eighth mile wide by one-half mile long, and jjrobably consists of 25 per

cent cyanite in a matrix of quartz. One-quarter of a mile farther east,

a ])rominent vein of cyanite outcrops for one-half mile in length, at

the foot of the Cargo ^Muchaeho I'ange. The vein, which occurs in a

mica schist, is nearly vertical and varies from 10 to 200 feet in width.

Open cuts and tunnels have been made along the deposit for a distance

of over 500 feet along the strike. The most extensive showing has

been found on the north end of the deposit. Here it outcrops for over

200 feet in width. Quartz is the gangue mineral, while small amounts
of black tourmaline occur throughout the vein material. On the south

end of the deposit, both walls of the vein have a selvage of talc.

Eight to ten men are employed in getting out material for shi])ment

to the company's plant at Los Angeles, where it is being used in the

manufacture of high-grade refractories.

INYO COUNTY.

(.V.y \V. BUKI.IXG TUCKKll.)'
General Features.

Inyo County lies on the eastern border of the state, north of San
Bernardino County. It is the second lai'gest county in the state, with

an area of 10,019 square miles. The population is but 7031 (1920

census). Within the borders of the county are both the highest point

and the lowest ])oint in the United States. IMount Whitney has an

elevation of 14,501 feet, and Salt Flat, in Death Valley, is" 280 feet

below sea level.

In recent years the county has become more accessible with the con-

struction of several automobile highways which supplement the railway

lines that already served important i)oints.

Geology.

The general geology of the county has been described in detail in

Report XV of the State Mineralogist, pp. 45 to 60, and a geologic ma])

accompanies that report. Granitic rocks form the backbone of the

l)rincipal mountain ranges. Paleozoic and Mesozoic metamorphic
formations, ])rineipally crystalline limestones, (juartzites, and schists

are prominent in the eastern ])art of the county. These have been
intruded by porphyry and diorite, and there have been numerous flows

of rh\olite, andesite, and basalt. Tertiary sediments were deposited in

the Death Valley region, and saline deposits formiMl from the evapora-
tion of sea waters.

In the higher mountainous sections are found many vein-forming
minei-als, and in the lake beds of Death Valley saline deposits exist.

The mineral resources include andalusitc, antimony, asbestos, bai-ytes,

1 Inyo County, State Mineralogist's Report XXII, pp. 45.3-530, 192G. I'ortions of
this article were abstracted for use in the present report.



88 DIVISION OP MINES AND MINING

borates, copper, dolomite, yeins, gypsuin, lead, marble, uiontmorilloiiite

('bentonite,' 'shoshonite' and 'amargosite'), soda, sulphur, talc,

tungsten, and zinc. The i)rincipal products are lead, soda, borates,

bentonite, and silver.

Clay Resources.

Extensive beds of Tertiary clay occur along the Amargosa River in

the vicinity of Shoshone and Tecopa. These beds vary in thickness

from 6 to 20 feet and in different localities are covered with an over-

burden of volcanic ash and gravel wash.

Fairbanks Clay Deposit. R. J. Fairbanks, owner, Shoshone.. The
property is situated one mile southeast of Shoshone, on the west side

of the Amargosa River. The holdings comprise 160 acres. Elevation
1600 feet.

The beds of clay trend north and south and are 6 to 8 feet thick, over-

lain by 4 to 6 feet of volcanic ash. The clay is green in color and quite

plastic.

The Pacific Minerals and Chemical Company and Gladding, McBean
and Company, of San Francisco and Los Angeles, also own deposits of

clay located between Shoshone and Zabriskie.

KERN COUNTY.
General Features.'

Kern is the southernmost county in the San Joaquin Valley, and
takes in the southern portion of the Sierra Nevada ^Mountains, includes
a portion of the Coast Range in its western end, and to the south and
east of the Sierras it encloses a large section of the ]\Iojave Desert. The
total area of the county is 8100 square miles. It is the third largest

county in the state, and is bounded on the north by Tulare, Kings and
Inyo, on the south by Los Angeles and Ventura, on the east by San
Bernardino, and on the w^est by San Luis Obispo. It is characterized

by greater variety and contrasts of topography, geology, climate, and
resources than any other California county.

The northern i)art of the county is well provided witli water and
power for industrial, agricultural and mining purposes. In the south-

ern part of the county, on the ]\Iojave Desert, water is relatively scarce,

but power can be secured for all important purposes from the lines of

the Southern California Edison Company, now one of the largest power
systems in the world. Transportation facilities are provided to import-

ant points in the county by the Southern Pacific and Santa Fe railroads,

supplemented by a system of state and county highways.
The principal mineral product is petroleum, the production of wliieh

maintained for many years the supremacy of Kern County among all

counties of California in the value of its mineral output. Kern was
surpassed by both Los Angeles and Orange counties in 1923, but by
Los Angeles only since then, for which petroleum also is responsible.

Among the commercial mineral products of the county, in addition

to petroleum, are natural gas, borates, cement, brick and clay, gold and
silver, salt, miscellaneous stone, and antimoii.w Other minerals that

have been discovered or that have been worked in the i)ast are: as])lialt,

'State Mineralog-ist's Report XIV, itp. 471-475, lOH.
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coppei-, fuller's eartli, p:ems, yypsum, iron, Ic.ul. limestone, magnesite,
marble, mineral paint, potash, soapstone, soda, siili)hiir, and tungsten.

Clay Resources.

The alluvial silt of the San Joaquin Valley, in the vicinity of Bakers-
field, has been in use for many years for tlie manufacture of common
brick. As is the case in Fresno County, deposits of plastic common
clay are scarce. The local silts have barely enough plasticity to permit
the manufacture of a satisfactory grade of common brick by the soft-

mud process. Two brick plants are in operation in Bakersfield.
A deposit of high-grade clay at Kosainond, near Mojave, has attracted

attention for many years. It is possible that more extensive prospect-
ing in the desert region Avill disclose other deposits of high-grade clays.

Bakersfield Rock and Gravel Companu. A. II. Kaspe and W. J.

Walters. It is reported ^ that this company was developing clay lands
in 1927, in coniiection with its saml and gravel business. A conveyor
system, storage bins, and loading equi]>ment were to be installed, at a
cost of $18,000. Further details are lacking at the time of going to
press.

Balicrsfidd Sandstone Brick Compayiy. James Curran, manager.
Office and plant at 501 Sonora Street, Bakersfield. The company owns
40 acres of land.

Common red brick are manufactured from an alluvial silt which is

mined to a depth of ten to twelve feet Avith a clam-shell excavator.
The soft-mud process is used. The plant is equipped with a pug-mill
and a Martin press. Drying is done on steel trucks, either in the open,
or under sheds. As the plant is only operated during the dry season,

drying is usually completed in seven days. Firing is done in field

kilns, whieli are started with gas and finished with oil, atomized with
steam. Thermo-electric pyrometers are used for recording tempera-
tures. At the fire-holes, the finishing femj)erature is 2100° F., two
feet above the arch it is 1840° F., and two feet below the top it is

1750° F.

The eajiacity of the i)lant is 40,000 brick a day, and 14 men are
(iu])l()yed dui'ing the operating season.

Bibl : State Mineralogist's Kept. XIV, p. 477; and Prel. Kept. No.
7, p. 48.

Kern County Brick Co. Owned by King Lumber Co., Elmer King,
l)resident, Bakersfield. This property comprises 12 acres in Sec. 21,

T. 29 S., R. 28 E., M. D. M., on the eastern outskirts of Bakersfield.

The deposit is a sandy loam 25 feet thick, and has been used for the
])roduction of common brick since about 1900. The soft mud process
is used, the equipment consisting of a disintegrator, pug-mill, and
6 mold press. Cable haulage is used to transjiort the brick from the

l)resses to the drying sheds. Firing is done in oil-fired field kilns.

The capacity of tlie plant is 37,000 brick per day, the annual produc-
tion depending upon local demand. Ten men are employed.

Titus Chn/ Deposit. H. E. Titus of Kosamond owns two ])lacer

claims totaling 40 acres, comjirising the K\W \ of the SE] of See. 11,

T. 9 N., R. 1-') W., S. B. M., covering a deposit of pottery clay of good

Clay-Workor, May, 1927, p. 486.
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quality. Tlie (listaiice by road i'l'oiu Ivosaiuond is 4.8 miles in a direc-

tion slightly north of due Avest. The clay has been developed by an
open pit, and by a 200-foot tunnel, noAv inaccessible.

The clay is enclosed in felsite porphyry, and is apparently a local

alteration and docoiiii)Osition in ])lace, of a phase of this rock. Inclu-

sions of porphyry in various stages of alteration are intermingled
with the clay. The deposit has no definite stratification, but appears
to lie in a nearly Hal bed, overlain by a red-c<)h)i'ed porphyry capping.

Tlie known dimensions of the deposit is 800 feet wide, 700 feet long,

and 50 feet dee]i, with unknown possibilities for extension in any of

these dimensions. The ])roperty was formerly known as the Hamilton
deposit. At various times during a period of over 10 years, clay has
been mined from an o]ien pit, and shi])ped to ceramic plants in the

Los Angeles district, notably the Los Angeles Pottery Company and
the Pacific Sewer Pipe Company both of whicli are now non-existent

under their original names or ownership, and more recently to the

Tropico plant of Gladding, ^McRean & Co. Tlie clay has been used in

stoneware and sewer-pijie mixtures, and a commercial test run has been
made for terra cotta mixtures. It is likely that the property will

eventually be acquired by one of the manufacturing companies, although
at present develojuuent work has not progressed far enough to permit
a prediction as to the probable tonnage and quality that can be expected
beyond the known limits of present knowledge. Sample Xo. 114 was
taken from this dei)osit, and the test results are given on page 312.

IT'. ^'. Wehh of Rosamond owns a ])roperty one mile west of the

Titus claims, on what is a supposed extension of the same clay bed.

This property was not visited.

Merry Widow Mine. Mrs. ]Mary Y. Smith of Kosamond is the prin-

cipal owner of the ]\Ierrv Widow mine comprising two lode claims in

the SWi of Sec. 8, T. 9 5j., R. 12 W., S. B. M., 2.8 miles by road north
of Rosamond, of which 1.6 miles is on the highway to ]\Iojave. This is

in the Rosamond gold mining district, uoav idle, but at one time a small
jiroducer of gold from narrow veins in granite porphyry and slate.

Two samples were taken from an 800-foot tunnel on the ]\Ierry Widow
property. One of these, No. 115, is footwall gouge from a drift on a

vein encountered at a point 200 feet from the portal of the tunnel.

The gouge is over five feet in thickness, and lies at an angle of 45 to 50°,

dipping south. About 40 feet of this material, measured along the

strike of the vein, is exposed in the drift. The test results, page 349.

slioAV that the clay has little value for ceramic purposes, on account of

jioor plasticity, red color, high shrinkage, fire splitting, and low fusion

point.

The other sami)l(', Xo. 116, was taken of the decomposed rock that

occurs near the portal of the tunnel. It is evidently an altered granite

porphyry. Test results, ])age 349, were even less favorable than those

obtained on sample Xo. 115.

KINGS COUNTY.
General Features.

Kings County is in the south-central portion of the state, soutli of

Fresno County. Its ai'ea is 1559 sfpuire miles, and tlie po])ulation is

22,031 (1920 census). The principal town is Ilanford. The western
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edjfe of the county is in the foothills of the Coast Range. The rest of

the county is in the basin of the San Joaquin Valley.

The mineral resources of tlie county are jiractically undeveloped.
Dejiosits of fuller's earth, gypsum, mineral paint, natui'al gas, and
([uit-ksilver have been noted. The commercial production is almost

negligible.

Clay Resources.

Common brick clays are rcasonabl\' abuudaut in llic vicinity of Han-
ford and elsewhere in the county. Two former brickyards, the Clinker

Brick Company and Trewhitt Brickyard, both near Ilanford, were
abandoned prior to 1911.

Bibl: State .Alineralouist's Kept. XIV. p. 527, 1913-14; State :\Iin.

Bur. Bull. ;J8, p. 24:3 ; Prel. Kept. 7, ]). 49.

LAKE COUNTY.
General Features.

Lake is one of the counties north of San Francisco Bay. It is

bounded on the north by ^Meiidoeino aiul (Tlenn counties, on the east by
Glenn, Colusa and Yolo, on the south by Napa, and on the west by
Sonoma and Mendocino. It has an area of 1328 square miles, and its

])oj)ulation is 5542 (1920 census).

The outstanding physiogra])hic feature of tlie county is Clear Lake,

which has been a prominent resort area for many years. Clear Lake is

surrounded by rolling hills in which are many interesting geological

features. The prevailing rocks in the county are the Franciscan
(Jurassic) serpentines and slates and Tertiary volcanics. There is a

small area of Pliocene, and an area of Quaternary near Clear Lake,

besides some undifferentiated Tertiary formations at the southern

extremity of Clear Lake.^

^Mineral ]n-oduction in the i)ast has beeji comjiai'atively small, and has

been largely confined to quicksilver and mineral water. Some of the

leading minerals found in this section, in part as yet undevelo])ed, are

borax, clay, copper, gems, gold, gypsum, mineral water, quicksilver,

silver, and sulphur.

The entire county is but sparsely settled, and is without rail connec-

tions. Besides the production of minerals, the population is engaged
in farming, stock raising, and the operation of summer resorts at the

numerous mineral springs in tlie county, and on the shores of Clear

Lake.

Clay Resources.

The county was visited by the author in September, 1925, and
attempts were made to examine clay occurrences that had been repoi'ted

previously by the Bureau,- in which had been mentioned a line of

kaolin deposits near the Mount Sam Quicksilver Mine, and undeveloped
deposits at Glenbrook, Kelseyville, Soda Bay, and Sul])hur Bank.
Tmpiiry was made among local inhabitants, and a number of localities

were visited, but no evidence of tiicsc dei)osits could be discovered. As

1 Smith. .T. P.. The geologic formation.s of California: Gal. State Min. Bur. Bull.
72. and geologic map.

= Bull. 38, IX 361. Rept. IX, p. 303 ; XIV, 204. Prel. Kept. 7, p. 49.
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time was not available for prospecting, the search was abandoned. It

is obvious that only a deposit of exceptionally high-yrade clay would
have commercial value in this region, on account of the cost of trans-

portation to market, and while the possibility that such a deposit may
be found can not be entirely eliminated, it is unlikely.

Common brick clay is not abundant in this region, but there is little

likelihood that a brick yard will ever be established on account of lack

of market. A few samples of common clays were taken from deposits

near Kelseyville, but only one of these, No. 188, was tested. This is

a clay shale from an undeveloped exposure 1.4 miles southeast of

Kelseyville on the Lower Lake road. The test results are on page 336.

General Features.
LASSEN COUNTY.

Lassen County is in the northeast portion of the state, south of

Modoc, which is the northeasternmost county. Its area is 4531 square
miles, and the po])ulation is 8507 (1920 census). It is a succession of

mountain ranges and high-altitude plateaus, and is only partly devel-

oped. Almost the entire area of the county is covered with Tertiary
and Quaternary lavas. In the vallej's and around the shores of lakes

are Quaternary sediments. Occurrences of cop])er, gems, gypsum,
gold, silver, and sulphur are known. There is a small annual produc-
tion of gold, silver and miscellaneous stone.

Clay Resources.

The county was not visited in the course of the ])resent investigation.

It is obvious that only clays having exceptional unit value could be
commercially produced in the region. A deposit of clay is reported on
the Anderson Kanch, at Hayden Hill, owned by H. P. Anderson, but
details are lacking. Hayden Hill is a gold mining district. It is pos-

sible that kaolinization of some of the rhyolite tuffs, especially those

high in alumina, that are known to occur in this district, may have
resulted in the development of high-grade clays.

In Preliminary Report 7, ]). 49 (1920), the following notes are given:

"J. E. Pardee, Susanville. Common brick clay. No recent pro-

duction.

"A. E. P>uchler, Susanville. Formerly operated a clay deposit, but

no recent production."
No recent data are available.

LOS ANGELES COUNTY.'
General Features.

Los Angeles County is bounded on the north by Kern County, on
the east by San Bernardino County, on the south by Orange County,
and on the west by Ventura County and the Pacific Ocean.

The ocean shore line extends for about ninety miles. The county

comprises 4067 square miles, a large part of which is mountainous.

The population, according to the 1920 census, is 936,438.

The chief topographic features of the county are the mountain
ranges, the valle\s, and the great Los Angeles Plain which stretches

1 Tiu-ker. W. B.. I^os Aiife'elt-s County. Slati- Mineralngi.'^f.s Report XXIII. p. 287.

et sen. No data on the ceramic industry are given in thi.s reference, but Mr. Tucker's
general description of the county was freely drawn upon.
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Iroiii the footliills t<i llic sen. The liiLiiicst jx'iiks of the nioiiiiljiins are

ill the San (Jahriel i\aii<ic, in the iidit lieastern part ol' llie c-ounty, and
arc over 10, ()()() I'eet liijili. Other iaiiji:es in the eounly ai"e the Santa
Susana and Santa Monu-a. The San (lahiiel ilan.ue is ehielly formed
of crystalline roeks, with its central axis eonsistinji: of granite, with

gneisses and schists on its flanks. The Santa Susana and Santa Monica
i-anges are chiefly formed of Tertiary setlimentary rocks.

There is oidy a small i)r()diiction of metals in Los Angeles County,
its principal iiiiiicial wealth being in struct ural and industrial materials,

petroleum, and natural gas. Since 1923, Ijos Angeles County has led

all other counties of the state in the value of its mineral j)r()duction,

largely due to its i)etroleum jjroduetion.

Among its mineral resources may be noted asi)halt, barytes, borax,

brick, clay, eoi)i)cr, diatonnte, fuller's earth, gems, gold, gypsum, lead,

limestone, marble, mineral j)aint, mineral water, natural gas, petroleum,

glass sand, sandstone, serpentine, silver, soapstone, miscellaneous stone,

and zinc.

Clay Resources.

Los Angeles county is especially fortunate in that there is an ample
supi)ly of common clay and sliale for the manufacture of heavy
structural ware, such as common brick, hollow tile, roofing tile, sewer

pipe, etc. Close to the metropolitan area of the city of Los Angeles
are numerous deposits of shale and loam that have been in use for

many years for the manufacture of these products. Property values

have increased to such an extent in recent years that many of these

deposits have been sold for business or industrial purposes, but there

are still a number of plants in operation within a radius of one mile

from the business center of the city. In the outskirts of the city, on
almost every side, Avithin a radius of 20 miles from the downtown sec-

tion, are numerous clay and shale deposits that are being utilized by
the ceramic iiidustry. Perhaps the most important of these deposits

is in Santa Monica, where a number of brick yards have been estab-

lished, and from which clay is mined for use in other plants of the

county. The Santa ^Monica clay is not only suitable for the manufac-
ture of common brick, but is extensively used in hollow tile, roofing

tile, scwei- pipe, electric conduit, face brick, and other structural ware
bodies.

No high-grade clays are produced in the county. It is claimed that

high-grade clays occur on the Malibu Ranch, north of Santa Monica
(see under ]\Ialibu Pottery), but these have not been extensively ])ros-

pected, and at this writing little information was available as to the

extent and character of these clays.

On account of extremely favorable industrial conditions in the Los

Angeles district, with a combination of cheap power, fuel and labor,

adequate spur track facilities, equable climate, and an extensive market
arising from the rapid growth of the region, there are a large number
of ceramic plants in the county, and practically every commercial type

of ceramic ware is being manufactured in one or more plants. The
high-grade clays needed by the industry are largely obtained from the

Alberhill-Corona deposits in Riverside County and from deposits in

Orange and San Diego counties. The freight rate on clays from the

Alberhill district is about $0.90 per ton, in carload lots, and the costs
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of miniiiy are relatively low, so that most grades of clay from Alberhill

can be delivered in Los Angeles at a cost of $2 to .^6 per ton. Some
Lincoln and lone clays, from Placei- hiuI Aniadoi- counties, respectively,

are shipped into Los Angeles for use in the manufacture of terra cotta.

floor tile, stoneware, and ])()ttery. English china and ball clay, and
clays from Florida and Kentucky are also imported for the manufac-
ture of whiteware and tile, at a cost of $14 to $25 per ton, delivered.

Southern California abounds in deposits of feldspar and silica,

especially in San Diego and Riverside counties, so that these materials

may be secured by the local industry at comparatively moderate cost.

Descriptions of individual clay deposits and ceramic plants follow.

The field work' was done during the summers of 1925 and 1926, and
the industry has been growing and changing rapidly, so that it is

obviously impossible to present the latest information on all plants.

Attempts were made by correspondence to bring all material up to date

as of November, 1927, but in many cases no replies had been received

at this writing. Mr. Tucker, of the ^Mining Division, rendered valuable

service in obtaining data on a number of plants in November and
December, 1927.

Acme Brick Compayixj} Thos. Kelley, president ; R. L. Worthington,
secretary. Office and plant in Santa Monica. The company owns 20

acres of land and manufactures common brick only. The dei)osit con-

sists of 20 to 30 feet of red and yellow clay, overlain by two feet of soil.

The clay is mined in an open pit by a gasoline shovel, which loads into

3-ton side dump cars. The cars are hoisted up an incline to a hopper
at the plant.

The soft-mud process is used. The clay is ground in a dry pan,

elevated by a bucket elevator to a ^-inch impact screen, ])ugged in two

pug-mills in series, and finally i)asses to the brick ])ress. which has a

capacity of 60,000 brick i)er day. The oversize from the .screen is

returned to the dry pan for regrinding.

Conveyors are used to transport the brick to and from the drier,

which is heated by steam from two 150-h.]). oil-fired boilers. Drying is

completed in from 24 to 36 hours.

Six oil-fired field kilns are in use, having a capacity of 600,000 brick

each.

The plant operates thronghout the year. Forty men are employed,

and 135 h.p. of electric power are installed.

AJhamhra Kilns, Inc. E. H. Ockerman. Alhambra. The company
now operates two plants, one at Alhambra and the other at Santa

Monica. The site of the Alhambra plant was visited by the author

shortly after construction was .started, in September, 1926. A request

for recent information was addressed to the company on November 11,

1927, but no reply had been received at this writing. It is known that

hand-made roofing tile and patio floor tile are being made.

American China Company. W. N. Reeves, oAvner, 2304 East Fifty-

second Street, Los Angeles. This company specializes in single-burn,

glazed tile, ready-set for soda fountains, fire places, etc. A portion of

the tile used is* made at the plant from Alberhill clays, principally

E-101 and SH-4 (samples No. 11, p. 257. and 273, p. 273), and also

• Data supplied by W. B. Tucker, district mining engineer, December, 1927.
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some clay from the Emsco i)it near Corona. The balance of the tile is

])ureliase(l from tlie (Vilifornia Clay Products ('oiui)any.

The wai-c is huriicd for 2f lionrs in a jias-fii'ed Uilii liaviii<i' a ca])acity

(tf 400 s(|iiare feet oi' tile. The output of tlie plant varies Avitli the

demand up to 70,000 s(|. ft. per year.

American Encmistic Tiling T'o., Ltd. Fraidv A. Philo, general man-
ager, Crawford Massey and ]Mr. Schreiber, ceramists. Los Angeles

idant at 2080 East Fifty-second Street ; Hermosa F.each ]dant at 700

Fifteenth Street. Tlu^ Ijos Angeles i)lant -was built by the West Coast

Tile Company and ]iurcliased in 1919 by the American Encaustic Tiling

Co., Ltd., a nationally luiown manufacturer of ceramic floor, wall, and
decorative faience tih\ witli jdauts at Zanesville, Ohio, and JNIaurer,

X. J., and witli head ot^ces at 16 East Foi'ty-first Street, New York
City. The Ilermosa Beach plant was purchased by the company from
the Prouty-line Products Company in 1925.

The company marl^ets a com])lete line of vitrified and semi-vitrified

glazed and unglazed floor, wall, and decorative faience tile. Both the

Los Angeles and Ilermosa Beach plants manufacture a large variety

of colors in glazed, unglazed, and decorative tiles.

With such a diversity of products, it is natural that the raw mate-

rials in use at the plant cover a wide range. It has been found that in

order to minimize plant difficulties, and to secure a uniformly high-

grade product, it is necessary to use a good quality of English china

clay, Florida kaolin, English and Kentucky ball clays, in practically

all of the white or nearly-white burning mixtures, rather than to

attempt to rely upon California materials. However, some of the clays

used at the Los Angeles plant, and all of the clays used at the Ilermosa
Beach plaiit, are obtained in the State of California. Quartz and
feldspar are obtained maiidy from tlie large deposits owned by the

company in Riverside County. The company also owns a deposit of

'Cornish Stone' (Sample No. 58), at Dehesa, San Diego County, which
is used as an ingredient of a hard, white, vitrified tile, known under
tlie trade name of "Kaospar.

"

The Los Angeles i)lant covers about 3^ acres and the Hermosa Beach
plant about 2| acres. Both ])lants are completely equipped, well
arranged, and efficiently operated. At the Los Angeles plant all of
the materials entering tlie ])lant are ground in mills suited to each
material, and imrticular care is exercised to avoid contamination with
iron. This necessitates the use of wood or porcelain liners in the
pebble mills for grinding to ])ass 140-mesh screen. Imported Danish
flint pebbles are used as local pebbles have proved to be lacking in
hardness. After grinding, the mixtures are prepared by adding the
])roper amount of each material to double blungers. The 'pulp' is

then treated in filter presses, dried in gas-heated dryers to about 10%
moisture, broken through 20-mesli screen, tempered with sufficient

moisture to insure the proper consistency for dry pressing, and stored
in bins until ready for use.

Most of the tiles are formed by dry pressing, using either power-
driven or hand-operated presses, depending upon the quantity of each
size and color required as well as the shape of the tile.

At the Los Angeles plant the bodies are fiired in 12 gas-heated bee-
hive kilns, approximately 20 feet in diameter by 12 feet high. The
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firing sclitHlule requires foiu- to five dnys lieatiiij;', and tliree to four

daj's cooling, the maximum tem])eratnre corresponding to cone 11

(1285° C). Ui)on the completion of this firing, the tiles that are to be

glazed are transferred by truck to the glazing room -which is in a sepa-

rate building a short distance from the biscuit kilns. After ap])h4ng
the glaze mixture, the tiles are re-fired in a Harrop tunnel kiln which
is approximately 250 feet long, 8 feet wide, and 8 feet high. The glost

cycle occupies about 54 hours, reaching a maximum temperature corre-

sponding to cone 01 (1110° (J.). At the Ilerniosa Beach plant both the

biscuit ware and the glazed ware are fired in five specially-designed

tunnel kilns, the firing temperature being about the same as that used
at the Los Angeles plant.

All temperatures are controlled by the use of a pyrometer, either of

the intermittent or continuous recording type.

Each plant is equipped with a machine shop for making all ordinary
repairs, and for making the dies used in the presses. A complete
experimental laboratory, equipped with ball mill, mixing pans, blunger,

filter press, etc., in charge of an experienced ceramic engineer, is main-
tained at each plant for the purpose of studying bodies and glazes,

and to aid in the solution of operating difficulties.

Both plants together employ ap])roximately 600 persons.

All tiles sold by the American Encaustic Tiling Co., Ltd., are made
by them in their own plants in the L^nited States of America.

Bibl: State Min. Bur. Prel. Kept. No. 7, p. 62 (West Coast
Tile Co.).

American Refractories Company. F. E. Keeler, president; Earl
McClintock, vice president ; G. Raj' Boggs, general manager and secre-

tary-treasurer. OfBce and plant at 3232 Alosta Street, Los Angeles.
This compam^ is engaged in the manufacture of fii'e brick for flue

linings, kilns and boiler settings, and silica glass-tank blocks. One of

the si)ecialties is the manufacture of radiant stove backs.

The company controls the Hunter Ranch clay deposit in Orange
County (samples 63 and 64), and purchases other clays from the Alber-

hill district.

The clays as received at the plant are stock piled, from which they
are fed hy wheelbarrows in the proportions desired for the various

mixes to an 8-ft. dry pan. The dry pan ])roduct is elevated to a

screen, which delivers oversize to the dry pan for regrinding, and
undersize to a double-shaft and a single-shaft pug-mill in series. From
the pug-mills, the plastic mix is fed to an American auger machine.

All machine-made brick are repressed in a Raymond press. Some
grades of brick, particularly the 'Arc' brand, are made by hand
molding, and all special shapes and glass-tank blocks are hand molded.

After shaping, the ware is transferred on hand trucks to a waste-

heat drying floor. Drying usually requires about three days.

The radiant stove backs are made by dry pressing, and are fired in

two down-draft rectangidar kilns, 7-f't. by 9-ft. and 6-ft. by 8-ft. in

size. Brick and other shapes are fired in four 28-ft. round down-draft

kilns. Natural gas is used for all firing. The round kilns are fired

to cone 13 (1350° C.) in ten days and are cooled by the aid of exhaust

fans in six days. Allowing five days for drawing and setting, the

complete cycle requires 21 days.
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The capacity- of llir plant is ir),()()() sfaiulard !)-in. brick a da.w or its

i'(piival('ii1 ill (ttlicr \\;ii('. Twonty-five iiicii ai'(> employed.

Angulo Tile Cotnpanif. riant No. 2; R. F. Anfrulo and Sons, owners.

Tliis company lias two plants en^a^cd in the mannfactui-e of hand-made
Mission roof and terrace tile. Plant No. 2 is at Reseda, Los Anyeles
County, and Plant Xo. 1 is in Santa Barbara (see nnder Santa I^>arbara

County). The Reseda i^lant is llie larm'r operation. Clay is obtained

from a surface de])osit adjoininji' the plant. A tile maeliine ha.s recently

(November, 1927) been added to the ecpiipment. The company has a

V. S. i)atent on a s])ecial method of making- hand-made rooting tile.

The ])lant is eqnii)ped willi three kilns, fired with gas and oil.

Atlas Fire Brick Comimmi. M. I. Power, president; C. J. Walters,

vice i)resident ; Stuart Findley, secretary; Clifford Tillotson, manager.
Office and plant at P>oyle and Slauson avenues, Los Angeles.

This comi)any specializes in the manufacture of silica brick and high-

grade fireclay brick. In addition to standard straight fire brick and
silica-brick shapes, the company is prepared to make all key and arch

shapes, glass-tank l)locks, and special shapes.

The raw materials in use include the Emsco white pla.stic fireclay

(sample No. 70, p. 272) from Riverside County, German fireclay (sam-

ple No. 56, p. 297) and ganister from the coiii])any's deposit near Hicks,

San Bernardino County. From 6000 to 12,000 'tons of clay and :5000

to -lOOO tons of ganister are used each year.

The mixtures are prepared by dry-pan grinding, followed by pugging.

All ela,y brick mixtures are repugged, and then aged in a moist room for

a period ai)i)roximating two weeks. The silica brick are all hand molded.

Special care must be taken with the large glass-tank blocks, to ensure

thorough tamping during molding. Fire brick are made by either the

dry i)i-ess or wet process, the latter being by hand molding, followed by
repressing.

All shapes are air dried, then fired in gas-fired round down-draft

kilns. Fire brick are fired to cone 12 (1310° C.) and to cone 14

(1390° C.) ;
glass-tank refractories to cone 12; and silica brick up to

cone 18 (148o° C). Seven kilns are in operation, and 40 men are

employed.

Batchelder-Wilson Co. E. A. Batchelder and L. H. Wilson, owners.

Office and plant at 2633 Artesian Street, Los Angeles. This company,
formerly known as the Batchelder Tile Comjiany, specializes in decor-

ative tile for homes, and their arti.stic products have become well-known

throughout the region west of the Rocky JMountains. The ])rincipal

products are facing and paving tile for interior decorating. Some
architectural terra cotta is i)roduced for entrance ways and interiors.

The clays used are Hill blue (samjjle No. 9, p. 287), extra select

main tunnel (sample No. 18, p. 321) and some pink mottled (sample No.

7, p. 328), supplied by the Alberhill Coal and Clay Company in River-

side County ; Lincoln No. 1-6 (sample No. 146, p. 303), from the Lincoln

Clay Products Company in Placer County; Bacon red (sample No.

127, p. 335), and Harvey (sami)le No. 133, p. 298), from lone, Amador
County, and a small quantity of Santa IMonica clay (represented by
sample No. 61, p. 341). Some bentonite from a deposit near Araboy, San
Bernardino County, is used in the nnderglazing slip.

7—54979
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Six standard mixtures are used, jTrading in fired-body color from red

to cream. The mixtures are i)rei>ared by jaw erushiiiK, roller-mill .grind-

ing, and final png-mill mixinf; and tempering. The batches are seasoned

in moist rooms before pressing, a i)eriod of at least two weeks being

preferred.

All of the jn-oducts are hand moulded in plaster molds, which are

made in the plant. The drying is in air, followed by automatic drying

ovens. The total drying time is about 48 hours. After drying, an
underglaze slip is sprayed on, followed by the color decorations, Avhich

are ])ainted by hand.

The kiln equipment includes two 7 x 12 foot rectangular kilns,

two 20-foot round down-draft kilns, and one 200-foot tunnel kiln, all

gas fired. A great variety of colors from the same body and glaze is

produced by varying the temperature and atmospheric conditions dur-

ing firing. Pyrometers and cones are used on all kilns for controlling

temperatures.

After firing, some of the tile are buffed on emery wheels to remove
a part of the glaze. This is followed by several sprays of raw lin.seed

oil, thus producing a pleasing mottled effect.

Monorail transportation is used throughout the plant.

A small testing laboratory, in charge of a ceramic graduate, is

maintained.

J. A. Bauer Pottery Co. W. E. Bachman, president, 415 West
Avenue Thirty-three, Los Angeles. This is a four-kiln pottery making
a complete line of red flower pots, white stoneware, yellow bowls,

crocks, vases, and olla.s. Santa ]\Ionica clay (sam])le Xo. 61, p. 341) is

used for flower pots and ollas, while Alberhill and Lincoln clays are

used for the light-colored, vitrified stoneware bodies. Approximately
4000 tons of clay are consumed per year.

The clays are spray-washed to remove surface contamination, then

pugged. Flower pots and some of the other ware are machine molded.

For other products turning (' jiggering') or hand moulding are used.

All of the smaller ware is dried in 24 hours, natural gas auxiliary

heating being used in the drying room. White, yellow or cream glazes,

where used, are applied by dipping before firing. A single firing

matures both the body and the glaze.

The four kilns are of the round down-draft type, fired with gas, but
equipped to burn oil if necessary or desirable. The red ware is burned
to a temperature of 1850° F. in three to four days, and the cream body
ware is fired to 2250° F. in about the same time. One of the kilns is

ordinarily operating on the light colored body, and is equipped witli

pyrometric control.

At present this is the only plant in Los Angeles manufacturing floAver

pots. Not over half of the company's business is in flower pots, but
this constitutes the largest single item. In order to permit the full

time operation of the plant on a systematized plan, a stock of ware
aggregating over $100,000 in value is constantly kept on hand.

Fifty men are employed.

Bibl : Cal. State Min. Bur. Prel. Kept. Xo. 7, p. 50.

California Brick and Tile Company.^ (Formerly the Owens Brick

Data supplied by W. B. Tucker, district mining engineer, December, 1927.
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Company.) K. A. Miller. ])resi(l(iit ; 11. W. Urou^hton, secretary.

Office and i)iant at (}1.')9 Kcstcr Street, Van Nuys. The company owns
*J(t aeres of land, and mannl'actni'es cojnnion bi-ick only.

TIk' de[)osit consists of red and yellow clay, 20 to .']() feet tliick,

nnderlyinji: an overhnrden of soil Jroni one to two I'eet tliick. The
clay is excavated from an open pit by a <iasoline shovel, which loads

into .S-ton cars. A ji'asoline motor lianls the cai-s from tlie ])it and
delivers the clay to two hoppers at the ])Iant.

From the hojjpers the clay is delivered l»y two ])ai'allel belt con-

veyors to two dry i)ans. The ])roduct from the i)ans is elevated by two
bucket elevatoi's to two wire screens, which deliver the nndersi/e to a

centi'al hopper, and return the oversize to the dry pans. From the

hoppers, the clay is fed to a ])ng-mill, then to an au<i('r machine,

eqni])i)ed with a wire cutter.

From the take-off belt followinii- the wire cutter, the brick are loaded

on drier cars. A 16-track tunnel di'ier is used, which is 120 feet lonii,

60 feet wide, and 6 feet high, and has a capacity of 7o,()()() brick \)ov

60 hours. Two Iladfield-Penfield blowers, driven by a .")(l-li.p. motor,

circulate heated air from an oil-fired furnace to the drier.

Six natural-gas-fired held kilns are in use, having a capacity of ToO,-

000 to 1,000,000 brick each.

.Machinery in the plant is driven by a IfiO-h.p. Western gas engine.

Tlie plant operates tlironghout the year, and 40 men are employed.

Ciilifoniia Clan Piuducfs Co. Victor Kremer, president. "Victor

Kremer Enteri)rises, Inc.," 315 West Mutual Life ]>uilding, 321

West Third Street, Los Angeles. The plant is in South Gate. This

factory manufactures an extensive line of glazed wall tile and ceramic

floor tile. English china and ball clays are used in the white-burning

bodies, but Lincoln clay (sample Xo. 146, p. 303) from Placer County
and Cardiff fire clay (sample No. 36, p. 311) from the company's
property in San Diego county are used in the cream, buff and darker-

colored bodies.

The finer cla\s to be used in the manufacture of white bodies and
other high grade ware, are ])repared by blunging and filter pressing

the ground material. Plastic clay mixtures are prepared in ])ug mills,

and ai'e well seasoned before use.

Dry-pressed floor and wall tile are made in hand-operated ])resses.

PMoor and wall tile with an undulating surface are produced by hand
l)ressing of pugged clay in ])laster molds. The latter are highly prized

by architects to secure certain artistic effects, as the undulating sur-

face gives the impression of wear resulting from long use.

Drying is done Avith hot air, in-oduced by waste heat. The drying
time varies from 24 to 36 hours depending upon the size of tile.

^lonochrome glazes are api)lied by hand dipping in the glaze slip.

Polychrome work is done with a glaze bulb. Some brush work is

done in special cases.

All of the glazed tile are given a double firing. There are three

biscuit kilns with a firing cycle of 72 to 90 hours to attain a maximum
temperature of 2400" F. Three glost kilns are in use, with a firing cycle

of 36 hours to 1800" F. The apparent discrepancy in the capacities

of the biscuit and glost kilns is explained by noting that the tile are

packed in sand in the biscuit kiln saggers, but must be supported on
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pins in the glost sagjj:ers, hence requiring- more space per nnit of tile

area in the latter case.

]\Inch of the work in the factory, sucli as api)lyin«? glazes, removing
loose dust from tile after dry pressing, packing and unpacking of

saggers, etc., is of such a nature that Avomen employees are used, men
being employed only for the heavier duties, such as operating the

presses, trucking, kiln setting or drawing, and firing.

City B)'ick Co. The plant is at 1900 West Manchester Avenue,
(Eighty-sixth Street) and Western Street. This company makes
common red brick only. The clay in use is a surface deposit of loose

sandy loam, with just sufficient bonding ])ower to ^lermit the manu-
facture of a satisfactory building brick by the soft-mud process. The
clay is mined in a shallow pit by horse scrapers, wliich deliver the

material to an incline tram whicli dumps into a hopper feeding a

disintegrator and pug mill, followed by a 6-brick press. The brick

are carried to the drying sheds by rope conveyors. The dried brick

are fired in gas-fired open kilns. Handling losses are apparently
higher than in most i^lants, on account of the low strength of the brick

in the plastic and dry state.

Claycraft Potteries, Inc. Gus Larsen, president; F. H. Koberts, vice

president; W. C. Reordan, treasurer; Henry Prussiing, secretary.

Office and plant at 3101 South Fernando Road, Los Angeles. This
company manufactures faience art tile, using an Alberhill clay body
that matures at cone 5 (1180° C.) and applving glazes that mature at

cone 4 (1050° C).
The plant is equipped with two 8-ft. wet pans, two tile augers, a

sagger press and three tile presses, one of which is power-driven and
has a capacity of 900 tile per hour. All fancy i)ieces are hand-molded
in plaster molds.

The ware is dried in three 6-ft. by 7-ft. by 25-ft. tunnel driers. The
biscuit firing is done in three '220-ft. round down-draft kilns, gas

fired. Three muffle kilns are used for the giost firing.

Twenty-five men are employed.

H. F. Coors Co., Inc., H. F. Coors, manager. P. 0. Box 517, Ingle-

wood. This plant is at 419 South Judah Street, Inglewood. It was
established in December, 1925, for the manufacture of porcelain plumb-
ing accessories and electrical specialties.

English china clay and Coors ball clay (sample No. 57, p. 264),

Campo or Kingman feldspar, and various grades of silica are used

in the ])()dy mixture, which is prepared by ball-mill grinding.

Some of the ware is dry-pressed, and some is cast. A hot-air drier

is used. An 8-foot gas-fired round down-draft kiln is used for both

the biscuit and the glost firing. A small muffle kiln is used for decorat-

ing, which consists principally of labeling faucet handles.

Davidson Brick Co. Nathan Davidson, owner, 5301 Chicago Avenue,

Los Angeles. This is a well-equipped and Avell-arranged plant for

manufacturing (Common red brick. The clay varies from an adobe

to a soft clay shale. Mining operations have exposed a bank 60 to 70

feet high, and 300 feet long. The pit extends into a gentlj^-sloping hill-

side above the plant. An electric shovel is used for mining and loading

into dump cars, which are hauled to the i)lant by a gasoline locomotive.
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Brick are made by the stiff-mud, side-cut process. A rope conveyor

is used to deliver the brick to the drying sheds. Oil fired field kilns

are used.

A sam])le (No. 60) of the more shaly variety of clay was taken as

i-epresentative of the class of material to be expected in this district.

The tests (p. o-tO) indicate that the drying and firing jjroperties of

the clay are not greatly different from those of the Santa Monica
clay (sample No. 61, p. 841), which is widely used in Los Angeles
County as an ingredient of sewer pipe, conduit, flower pot, and olla

mixtures.

Empire China Compunj). Office and plant at Burbank. ]\Ir. ]\Ior-

gan, superintendent. This is a well-equipped plant, containing seven
round down-draft kilns that operated for a number of years for the

manufacture of semi-porcelain hotel and dinner china. Experiments
have been in ])rogress for a number of monllis on tlie manufacture of

vitreous dinnerware, and the management expects to start production
of this ware during the si)ring of 1928, using a California feldspar and
silica, Nevada china clay, and a certain amount of Florida clay.^

I'J)nsro Rrfractorics Conipanij. E. M. Smith, president. Office and
plant in Southgate, at Manchester Avenue and Atlantic Boulevard.
This company was established in 1927, and was not visited by the

author, such data as are included here having been supplied by the

com{)any. The company manufactures fire brick, silica brick and glass-

tank refractories. The clays are obtained from El Toro, Orange
County. (Hunter Ranch ?, see samples No. 63, 64 and 268, p. 260),
and from the Emsco pit in the Alberhill district, Riverside County.
Eight gas-fired kilns are in use.

Gladding, McBean and Companij. Southern Division. Atholl

^McBean, ])resident; Fred B. Ortman, vice president. Los Angeles office

at 621 South Hope Street. In 1926 this com])any merged with the

Los Angeles Pressed Brick Company. The Southern Division of the

com])any includes the following ])lants : the Alberhill (see under River-

side County), Santa ]\Ionica and Los Angeles plants, all formerly owned
by the Los Angeles Pressed Brick Company ; and the Tropico plant.

The company also owns the Goat Ranch clay deposit in Orange County
(see under Orange County).

Los Angeles Plant. 952 Date Street, Los Angeles. This is the

largest of the plants formerly owned by the Los Angeles Pressed Brick
Com])any, and has perhaps the greatest manufacturing resources of the

southern California plants of Gladding, McBean and Company. The
])roducts made at this plant are terra cotta, face brick, 'quarry' tile,

and roofing tile. The plant is in the heart of the Los Angeles com-
mercial district and all clay must be shipped in.

The terra cotta mixtures are the same as tho.se in use at the Tropico
plant, described below, and are prepared in the same manner by dry
pans and pug-mills, followed by a variable period of seasoning in waste-

heat humidifiers.

The face brick mixtures consist of varying proportions of Santa
IMonica red-burning clay and a number of varieties of Alberhill clay.

The face brick production of this plant is the second largest in the

* G. Ray Boggs, private communication, December S, 19".7.
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Gladding, McBean organization. A wide range of colors and textures
are ])rodnced.

Quarry tile are Jiaiul made from mixes similar to those used for face
brick, and are produced in a wide range of red colors. The product is

knoAvn as 'Palacio' tile.

Practically all of the roofing tile produced by the Southern division

and approxinuitely 60% of that manufactured by all of tlie comi)any's
l)lants is made at the Los Angeles plant. Both machine and hand made
tile are produced. The laboratory is constantly experimenting on new
glazes and body mixes, and many distinctive effects have been produced.
The jilant is well equipped. Practically all labor is ])erformed

mechanically and all moving of material is done by motor. There are

25 kilns, divided as follows : thirteen round down-draft kilns, four terra

cotta muffle kilns, and eight rectangular mufflle kilns for enamel work..

Santa ^Monica Plant: Colorado Avenue and Twenty-fifth Street,

Santa Monica. Formerly owned by the Los Angeles Pressed P)riek

Company. The products are roofing tile, hollow tile, flue lining, chim-
ney pipe, quarry tile, and brick.

Most of the clay used is mined at the plant, which also supplies a
large quantity of clay for the Los Angeles ])lant. The ])roi)erty includes
45 acres of clay land. The deposit is similar to that in use by other
manufacturers in this area, including the Western Brick Co., the

Simons Brick Co., and the Santa Monica Brick Co. On the Gladding,
McBean jiroperty the clay is from 10 to 36 feet thick, dii)ping north-

westward, and increasing in depth in that direction, presunuibly under-
lain by gravel. Sample No. 61 was taken from the stock ])ile in the

])lant, and is an index of the type of material mined by this company
and others in the district. The test results are on page 341.

All products are made by the stiff-mud process, on auger machines.

The quarry tile, known as 'Promenade' tile, is made in a wide variety

of red tones, with here and there a purplish to greenish hue.

Twelve round down-draft kilns are operated.

Bibl: Bull. 88, ]). 214 (L. A. P. B. Co.), and p. 217 (Western Art
Tile Works (now the Tropico plant). Prel. Rejit. 7, i)p. 53-56 (Los

Angeles Pressed Brick Co.), and pp. 56-57 (Pacific Minerals
and Chemical Co., now the Tropico plant).

Tropico Plant : Located in Glendale. This plant was started in

1902 as the Pacific Art Tile Company, the first factory of its kind west
of the Rocky Mountains. After several reorganizations, the plant was
eventually ac(|uired by Gladding, McBean & Com])any and in 1922
the name was changed to its present form. The ]irincipal products
of the plant are sewer pipe, flue lining, architectural terra cotta, and
faience tile.

Sewer Pipe: Tlie sewer pipe mixture contains red-burning common
clay from Santa Monica (sam])le No. 61, p. 341), Emsco red (sample
No. 72, p. 328), and one or more other clays from various sources. The
clay is prejmred by dry pan and inig-mill, shaped in power-driven
('steam) ])resses, dried on slatted floors, and fired in down-draft bee-

hive kilns, fired with gas up to 1100-1300° P., and finished to cone 03,

1980^ F., with oil. The smaller pipe is set two lengths high, and requires

a firing schedule of 88 to 100 hours.' The larger pipe is set three high,
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and r('(|uiiv.s a 12()-lionr firiii": schedule. The total kiln turnover is

10 to 11 days. Thirty-two kilns are in u.se for sewer pipe and flue

lining, each with a capacity of approximately 40 tons.

Flue Linin<i': Tlie ])rincipal inj^redicnt of the flue liniuii' mixture is

the white Enisco clay (sample No. 70, j). 272).

Terra Cotta : Tho architectural terra cotta output of tliis i)hint is

not lar<i-e at jire.sent, at least not of the order of majrnitude of the output
at the Lincoln, Placer County, ])lant of the com|)any. Essentially the

same terra cotta mixtures are used at Trojjic') as at Lincoln, the Lincoln

clay (sample No. 157. p. ;504) beinii' shii)pe(l to Tropico for the purpose.

The terra cotta mixture is prepared by dry pans and pu^' mills, fol-

lowed by seasoninii' in humidified rooms for at least 24 hours before

l)ressing'. Six kilns are in use for terra cotta, firinp: to cone 3 to 5.

Tile: The faience tile is nuide by dry pressing a buff-burnin*; body
similar to the terra cotta mixture, biscuited at cone 4, and glost at

cone 05 and OG. The body is mixed and ground in dry pans, and shaped
in screw i)resses, formerly operated by hand, but now entirely su])-

planted by power driven presses. At the time of visit, July, 1925, 5

bee-hive kilns were in use for tile. The biscuit kilns Avere operated on
the same schedule as the terra cotta kilns, rerpiirinc' 100-110 hours
firing, while the glost kilns operated on a 20-hour firing schedule. The
glost kilns u.se oil exclusively. A small tunnel kiln for tile has since

been installed in order to secure more uniform results, and to decrease

the time cycle.

Miscellany: This j)lant is continually progressing, and various

improvements and economies arc being added from time to time,

^lechanical handling of materials is in use wherever it is economic.

The i)resent system of handling the ware is on hand trucks, running
on tracks, in the sha])ing and glazing departments. A gasoline ti'actor

is used for kiln-yard haulage. Eecording pyrometers with base metal

cou])les are used for temperature control of the kilns.

A laboratory is maintained to aid in the development of terra

cotta glazes and bodies.

Bibl: Cal. State Min. liur. P.uU. No. 38, p. 217 (Western Art
Tile Works) ; Prel. Kept. No. 7, p. 56 (Pacific Minerals and
Chemical Co.).

Glohe Tile and Porcelain Works. P. C. Boving (formerly of the

Pomona Tile Com])any), president and general manager. This plant

was established in 1927 for the manufacture of ceramic floor tile. The
plant has 15,000 square feet of floor space, and the capacity is 3000
s(puire feet of tile per day.^

H d: H Tile Company. Ord Hagerman and V. K. Halieman. Rej)-

resented by C. P. Johnson, Arcade Building, Los Angeles. This com-
pany was organized in 1927 with a capitalization of $30,000, to produce
ceramic tile." Further details are lacking at this writing.

Italian Terra Cotta Co. W. H. Robinson, owner. Office and plant

at 1149 Mission Road, Los Angeles. This is claimed to be the only plant

on the Pacific Coast exclusively engaged in the manufacture of sculp-

tured terra cotta garden pieces.

' day-Worker, Xovember. 1926, p. 390.
= Clay-Worker, August, 1927, p. 123.
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The bodies are made from Alberhill pink mottled (sample Xo. 7, p.

o28) and hill blue (sample Xo. 9, p. 287), and some Santa ^loniea clay

(sample Xo. 61, p. 341), which produce a red body when fired. A slip

f^laze, lifjht brown in color, is used on some pieces. The clays are pre-

])ared by dry-pan <>rindinsr followed by a puij-mill. After sufficient

seasouinp-, the pieces are shaped by hand pressing in plaster molds and

air dried before firing. A gas-fired round down-draft kiln is used

for firing, the heating schedule ranging from 68 to 72 hours.

]\Iany of the models are imported from Spain and Italy. The
market for the products is not confined to the Los Angeles district,

as the artistic value of the ware has often imi)ressed visitors from
other sections of the United States, and many pieces have been shipped

to the eastern and middle western states.

Bibl: Cal. State Miu. Bur. Prel. Kept. Xo. 7. ]). 51.

K. & 31. Pottery. M. C. Myers, president. Oi^ice and plant at 2318
East Fifty-second Street, Los Angeles..

This pottery makes stoneware from Alberhill clays, using the E-101,
and the hill blue (sample X^o. 11, p. 257, and 9, p. 2S7) varieties. Ollas

are also made from the pink-mottled clav from Alberhill (sample No.
7. p. 328).

The stoneware is made by turning and the glaze is applied to the

dried ware before firing.

The plant is equipped with three round down-draft gas-fired kilns,

25 feet, 22 feet, and 15 feet in diameter, res]iectively. The annual
wholesale value of the product is nearly $60,000.

Bibl : Cal State Min. Bur. Prel. Kept. Xo. 7, p. 51.

K and K Brick Company.^ 0. J. Cubach, president; II. D.
Simons, secretary. Office. 801 ^Merchants X'ational Bank Building. Los
Angeles. This company owns a 38-acre property in Bishop Canyon,
Los Angeles, and manufactures common brick.

The deposit consists of blue and gray plastic shale, 10 to 20 feet

thick, underlying from two to five feet of adobe soil and gravel. The
clay is mined by hand methods in an open cut, and is transported to

the plant in small cars.

The stiff-mud process is used. The plant is equipped with a dry pan,
screens, pug-mill, and a Kaymond auger machine, with a wire cutter.

The brick are dried in open drying sheds, and are fired in six open
field kilns. Both natural gas and oil are used as fuel.

The plant o]>erates throughout the year and 35 men are employed.
Power is suii]ilied by a 250-h.p. boiler. The rated capacity of the plant

is 75,000 brick per day.

Bibl : State Min. Bur. Prel. Kept. 7, p. 51.

La Cal Tile Company. Val Alden and Kittridge streets. Van X'uys.

A recent report- states that this company was building a plant on the

above site, at a cost of $70,000. Further details are lacking at this

writing.

Lindennan tf- Decker Company.'^ Address, Lomita. This is a firm

^ Data .supplied by W. B. Tucker, district mining engineer, November, 1927.
= Clay-W' orker, March, 1926, p. 207.
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of general eontractoris who o\vii a lO-aere proi)erty at Harbor City

that is now under lease to Mexicans, who are manufacturing hand-made
i-oofing tile.

The deposit consists of 10 to 15 foot of rod clay, overlain by one to

to two feet of gravel. Hand methods of mining are used, and the clay

is delivered to the tile plant bj^ a horso-drawn dump-cart. The clay is

l)repared and the tile shaped by hand. Drying is done in tlie open aii-.

A round gas-fired kiln is used for firing.

Long Beach Brick Companji.^ H. A. Ilavnor, president; H. C. Arm-
strong, secretary. Office at 154 Elm Street, Long Beach. The co)npany

owns a 10-acre property at Harbor City, and manufactures common
brick.

The deposit consists of rod clay, 10 to 20 feet thick, covered by a

maximum of two feet of gravel. The clay is mined b.y scrapers, and is

transported to the plant by belt conveyors and Ford trucks.

The equipment includes a dry pan, elevators, screens, American
anger machine, and wire cutter. Drying is done in o]ion-air drying
sheds. Rope conveyors are used to transport the brick to and from the

drying ,vard.

Six oi)en field kilns, firod with natural gas, are used. The ])lant

usually operated during ton months of the year, employing 25 men.

Electric power is used, the installed cai)acity being 200 h.p. The rated

capacity of the plant is 45,000 brick per 8-hr. day.

Bibl : Cal. State :\[in. Bur. Prcl. Kept. 7, p. 51.

Los Angeles Brick Co. A. A. Conger, president; E. W. ]\Iurphy,

vice president ; Henry Prussing, secretary ; Gustav Larsen, director in

charge of operations; W. C. Roordan, director in charge of sales.

Home office, 1078 ^Mission Road, Los Angeles.

This company owns and operates three common-brick and hollow-

tile yards in the Los Angeles district, and has recently built a plant

at Alberhill to manufacture tile, fire brick, and other ])roducts (see

under Riverside County, p. 174) from clays mined on their own pro]i-

erties, acquired through the purchase of the holding.s of the California

Clay IManufacturing Company.
The Los Angeles brick yards are the ^lission Road ]ilant, at the

corner of ^Mission and jMarengo streets, near the County Hospital; the

Chavez Canon plant, in Chavez Cafion, west of Adobe street; and the

Seventh Street plant, at East Seventh Street, on the corner of Utah
Street.

^IrssTOX Road Yard: This property comprises 15 acres. The clay

is a surface material from 25 to 30 feet thick, underlain by five or

six feet of sand. Common brick only are made at this plant, using
the soft-mud, sand-mold process. The brick are air-dried, then fired

in ojien field kilns, using gas as fuel. The average daily capacity of

the yard is 80,000 brick. A Hoffman continuous kiln, fired with
coal screenings was formerly in use, but has been dismantled. Rope
conveyors are used to deliver tlie brick pallets from the ]U'esses to the
drying yard.

Chavez Caxon Yard: This is a 26-acre property. The clay is a

thin-bedded Puente (Lower Miocene) shale, forming a bank over 100

'Data supplied by W. B, Tucker, district mining engineer, November, 1927.
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feet lii^li, and dipping: southward into the hill. Tiie individual beds

of shale vary from a very fine-.trrained plastic clay, to a sand, the

different phases being ])resent in such jn-oportions as to make an

excellent material for brick and hollow tile. The clay is mined by a

team and scra])er, dumped into a hoi)per, delivered to a ear, which

is hauled up into the ])lant by an electric hoist. The clay is ground

in a dry pan, and fed by belt conveyors to ])Ug-mills and auucr machines.

The bricks are dried in driers heated with steam from auxiliary boilers.

Firing is done in open field kilns, with gas fuel. The capacity of the

plant is 80,0()() brick and 100 tons of hollow building tile per day.

Seventh Street Yard: This yard is 12 acres in area. The clay

belongs to the upper ])ortion of the Boyles Heights Terrace formation.

The soft-mud ])roeess was used, followed by air drying, and firing in

open field kilns. It is i)robable that this i)roperty Avill be sold, as

it has become too valuable for industrial i)roi)erty to Avarrant its

continuance as a brick yard.

IJibl: Cal. State Min. Bur. Prel. Kept. No. 7, p. 52.

Malihu P(jfttries. Owned and operated by the ]\Iarblehead Land Co.

;

R. B. Keeler, plant manager, P. O. Box, 518, Santa Monica. The plant

is on the Coast highway, north of Santa Monica. The products of

the plant are plain and decorated wall tile, made from a terra cotta

body. A vieAV of the plant is given on ])hoto No. 16.

A variety of clays are used, including a number of clays from the

]\Ialibu Ranch, some Alberhill clays, and Engli.sh ball clay. The mixes

are prepared by grinding in a 4-ft. dry pan, elevating to a bin, screen-

ing, and ]iug-milling. followed by six weeks ageing. ]Most of the tile

are shai)ed in a ^fuller tile auger, but some are liand-i)ressed in plaster

molds. Saggers and tile setters are made at the plant, by hand.

A Carrier drier, oi>erating on an 18-hour cycle, is used for drying

the tile. The saggers and setters are dried in the open.

Three up-draft kilns are in use. On biscuit firing, 10,000 sq. ft. of

tile can be loaded per kiln, and the entire firing cycle takes one week.

The finishing tem])erature is 2300'' F., which is reached in 96 hours

fi-om the start of firing. On glost firing, each kiln holds 5000 sq. ft. of

tile, the finishing temperature is 1600° F., the firing occupies 48 hours,

and the entire cycle takes four days. Normally, one kiln is on biscuit

firing, one is on glost firing, and the third is used for either, according

to conditions. The kilns are fired with oil, atomized by air.

Mission Brick Companij.^ ]Mrs. A. E. L. Anderson, 755^ Santa

]\Ionica Boulevard, Los Angeles, owner. Joseph F. Reutera, manager.

Office and plant at 6140 Scpulveda Boulevard, Van Nuys. The product

of the plant is common red brick. The i)roperty consists of five acres

of land, containing a bed of red clay from 5 to 20 feet thick, overlain

b\- from one to two feet of soil. Mining is done in an open pit, using

scrapers which are hauled by a Fordson tractor to a hopper which feeds

a belt conveyor delivering to a bin at the plant. The soft-mud process

is used. The plant is equipped Avith a pug-mill and a Quaker brick

]:>ress, Avhich has a capacity of 20,000 brick ])er day. The brick are

dried under sheds, to which they are transported in hand trucks.

' Data supplied by W. B. Tucker, district mining engineer, December, 1927.
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Two ji:a.s-fired field kilns arc used. liavin<;' a eai)ac-ily of 50,()()() bricks

each. Electric power is used in llic j>lant, the installed capacity being

60 h.p. Twenty men are employed (luring llic operatinjr season, whicli

is usually four months.

Mission China Conijxinn. Victor Ki'enior, i)residcnt ; Jas. Tiffany,

manager. General offices at .3121 W. Third Street, Los Angeles. Plant

at 652 S. Griffin Avenue. Tiiis ])lant has been manufacturing semi-

jiorcelain hotel and dinner ware for a number of years. The raw
materials in use are P]uglisli china and ball clay, Edgar (Florida)

kaolin, and California feldspar and silica.

The body mix is prepared by screening through 150-mesh, blunging,

filter-pressing, and pugging. ]Most of the ware is shaped by jiggering,

but casting is used on the more complicated shapes. Steam drivers

are used, operating on a 12-hour cycle. Saggers arc molded by hand at

the plant.

The biscuit ware is fired in two 17-ft. 6-in. up-draft kilns, to a finish-

ing temperature of cone S (1225° C), requiring 55 to 60 hours. The
ware is then dipped in glaze, and fired in two 16-ft. glost kilns to cone

5 (1180° C), in 30 to 35 hours. Two days are required for cooling

both tyi^es of kilns. The paper transfer process of decorating is used,

and the decoration is fired on at cone 016 (735° C). Two decorating

kilns are in use, which are fired in 12 to 14 hours, the entire cycle

requiring 30 hours. All kilns are fired with natural gas.

Fifty men and women are employed in the plant. IMost of the work
is i)aid by piece rates, which are the same as those established in eastern

potteries.

Pacific Clinj Ptuducts Co.^ William I^acy, president; Robert Linton,

vice president and general manager; W. R. Faw^eett, secretary-

treasurer; Wm. McClintock, general superintendent. Main office, 1151

South Broadway, Los Angeles. This company owns and operates three

factories in Los Angeles district and several clay proi)crties in River-

side and San Diego counties. The present company supersedes the

Pacific Seiver Pipe Company whicli was formed some years ago by
consolidating several smaller companies situated in Los Angeles, Corona,

and Elsinore, these smaller companies having started business around
1880 to 1885.

Clay Properties : The company owns and operates the following clay

mines

:

Name Shipping point

Douglas.s Alberhill, Riverside County
McKnight Corona, Riverside County
Wildomar Wildomar, Riverside County
'Hoist Pit KIsinore, Riverside County
Kelly No. 1 Farr, San Diego County

' The company owns a one-half interest in this property.

In addition the company operates under lease several properties in

Orange and San Diego counties ; also owns and holds in reserve for

future operations five additional tracts in Riverside and San Diego
counties. The total clay lands owned outright total 625 acres. The
bulk of the clays used in the company's plants come from its own
mines, although some are purchased from the Alberhill Coal and Clay

' Description prepared by the company.



110 DIVISION OP MINES AND MINING

ft

o

3
O
o

>.

o
o

be

O

o
O
CO

o
O

O
o
£
o

ft

.5?
'S

w

o

o
H
O
W



CLAY RESOURCES AXD CERAMIC INDUSTRY 1 1

1

Comp.iny, the Enisco Chiy ('oiiii);my, and llie Lincoln Clay Products

Company. Many difforont clays cntci- into tlic manufacture of the

various products nuide, wliicli include s(>\ver pipe, electrical conduit,

face brick, enameled brick and tile, fire brick and refractory shapes,

firechiy. flue lininji' and ^as flues, drain tile, stoneware, earthenware

water coolers and other articles.

Plants: Three factories are operated at ])resent, viz, the Lincoln

TIeifrhts plant. Avenue TAventy-six and ILunboldt Avenue, Los Ang-eles;

the Slauson plant. Slauson and McKinley avenues, Los Anii'eles, and
the Los Xietos plant on the eastern edg'e of the Santa Fe Sprinfi's oil

field. The plants have a combined cai)acity of over 90,000 tons of clay

]n'oducts per year. A ])lant at Terra Cotta, near Elsinore, and two
l)lants at Corona Avere also formerly 0])erated. GeiU'ral views of the

Lincoln Heights and the Los Nietos i)lants are shown on photos No. 18

and 19.

Lincoln Heights Plant .- J. L. Davies, sui)erintendent. This factory

was built about 1890 and was equi]>ped to manufacture sewer pipe,

brick and stoneware. At ]iresent it com])rises a brick department

in-oducinji' face brick, enamel brick and tile, fire brick and refractory

shapes and roofin<]: tile ; and a stoneware department making' a com-
])i-ehensive line of grey earthenware, ollas, mixing bowls, etc.

Clays for the stoneware are selected with esjiecial reference to

producing a body as dense and impervious as possible; for ollas, or

self-cooling water jars, the body should be slightly porous, since the

cooling comes from evaporation of water which percolates through the

jar to the outer surface. The mixes are finely ground in a Raymond
hammer i)ulverizer, the dust being lifted by a suction fan a height of

10 feet to the pug-mill feeder. The pugged clay is allowed to soak in

the 'sweating room' for 24 hours or more, then goes to the jig rooms
where there are 9 potters' wheels suitable for making all kinds of

turned ])ottery up to a 12-gallon jar. The ware is dried in steam-
heated dryers, then dipped in the proper glaze. Some of the stone-

ware is given a biscuit firing before glazing, but most of it is made at

a single bui'ning. using a slip glaze wliich niatures at the same tem])era-

ture as the body. The stoneware bodies mature at about cone 8, and
are a cream or light yellow color. Saggers made at the plant are used
for some of the ware, chiefly for sup])ort. but as much ware as possible^

is open fired. There are o kilns 20 to 24 feet diameter used for

stoneware.

The brick department equipment consists of 3 dry pans. Hummer
screens, 2 pug-mills, 2 auger machines, tAvo 14-brick American cutters,

2 rejiresses, 2 humidity di-yers holding 40,000 brick each, an ovei'head

traveling crane Avith clam shell for clay unloading, 2 electric lift trucks
Avith i)allets for handling brick, and 11 kilns 80 feet diameter. The
cai)acity is 40.000 brick per day.
A AucAv of the clay bins and unloading crane is shoAvn on photo No. 20,

and a pug-mill, auger machine and cutter is shown on photo No. 21.

The stiff-mud brick—comprising the rough and smooth texture wire
cut face brick and re-pressed Avire cut fire brick—are dried in the

humidity dryers in 42 hours. About 6 days are required for the firing,

the finishing temperature being about 2100^. Dry press brick go
directly to the kilns Avithout preliminarA^ drying, and are burned to
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about 2050^. Enaincl brick are made on biscuit, or bui'iied ])ressed

brick, whicli are coated with enamel slips and buiMied a second time to

mature the glaze.

A variety of very attractive shades of red, tan, g'rey and other colors

is made in the wire-cut brick. Present architectural practice favors
eombininji- ditferent shades and colors, following the impressionistic

idea, and tliese combinations are ])roved very effective in lending
distinction to face-brick buildings. The Pacific enamel brick is in

wide deiiiaiid and is ship|)ed to all tlie Pacific Coast states as well as

abroad.

A comph'te line of fire bi'ick and i-clVactorics is also inanufactui'ed.
Three grades of standard fire-brick are made, with softening points of

Photo No. 20. Clay bins and unloading crane, Lincoln Heights plant, Pacific
Clay Products Co., Los Angeles. (Photo by courtesy of the company.)

about 3200° F., 3100° P. and 3000° F., respectively. The highest

grade brick is hand molded, the others made on the auger machine and
repressed. They are burned to about 2500" F.

Roofing tile are also made, using a combination Hummer machine.
They are dried on waste heat drying floors and burned in the brick
kilns.

Over 20 different clays are used at this jilant, coming from Riverside,
Orange, San Diego, Los Angeles, and Placer counties. The plant site

comprises over six acres, and lies between main lines of the Santa Fe
and Union Pacific railroads, having sidings from each. The plant is

8—54979
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equipped to use either natural gas or fuel oil. Machinery is all motor-

driven. About 130 men are employed.

The company's laboratories are located at tliis plant and are fully

equipped for chemical and testing- work. A high temperature testing

kiln capable of heating up to 3400'' F., is used for testing fire brick.

Routine testing for color and shrinkage is regularly carried on. All

kilns are equipped with pyrometers which are used for control in

connection with Orton standard cones.

Los NiETOS Plant : Cecil V. McClintock, superintendent. The Los

Nietos factory is the largest and newest of the plants, and is situated

I'HOTO No. 21. Pug-mill, auger machine and cutter, Lincoln Heights plant,
Pacifle Clay Products Co., Los Angeles. (Photo by courtesy of the company.)

on a 46-acre tract on the edge of the Santa Fe Springs oil field. It is

a thoroughly modern, well-arranged plant. Sewer pipe is the principal

product, but electric conduit segmental sewer blocks and lining blocks,

drain tile and flue lining are also made.

The plant makes sewer pipe, electric conduit, roofing tile, drain

tile, flue lining and gas flues. Clays are shipped in from Riverside and
San Diego counties and some clay mined on the premises is also used.

The equipment comprises three 9-ft. American dry pans, 2 pulver-

izers, gravity screens, four 8-ft. American wet pans, one 14-ft. pug-mill.
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3 sewer-pipe presses, 1 aiip-er machine, and .'}() riituhu- down-draft kilns

30 and 34 feet dianietei-. Some of the dry and wet pans are sliown on

])hoto No. '22, and one of llie s(>wei'-pipe presses is sliown on i)hoto No.

23. The dryinji' Hoor is 220 x !t20 ft. and is shown on photo No. 17.

There is a \vell-equi|)i)('d machine shoj) and testing ])laii1 foi- sewer i)ipe.

Steam is fni'nislied from two 250-h.p. IJaheock and Wik'ox boilers, with

three 150-h.p. luhuhir hoik^rs as stand-by. Excepting tlie steam-driven

sewer-pipe presses all e(inipment is driven by electric motors. Natural

gas and oil are both used for fuel.

Clays are shipped in from Riverside and San Diego counties and
used in connection with red shale mined on the i)remiscs. The clay

track is elevated above the storage bins so that the clays are dumped

Photo No. 22. Dry pans and twin wet pans, T^os Nietos plant, Pacific Clay
Products Co., I^os Angeles Couiily. (Photo by courtesy of the company.)

directly from the ears at minimum cost. Some of them require fine

grinding which is done by regrinding the oversize from the screens in

pulverizers of the squirrel-cage type.

The drying room is equipped with steam-heating pipes overhead and
underneath the floor, affording very satisfactory control. From 2 to

15 days is required to dry the ware, depending upon the size. Firing

time varies likewise from 3 to 8 days. The bodies mature at 2100° F.

to 2200° F. The salt glazing is done during the last two hours of the

firing, i. e., when the kiln is at maximum heat, by throwing a shovelful

of salt into each fire-box every fifteen minutes. The salt volatilizes, is

carried through and around the hot pipe, and as the vapor comes in
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contact with the clay the alkali in the salt combines with the silica of

Ihe clay to form the ^laze on the surface.

All sizes of sewer pipe up to aiul including 80-inch are made. Seg-

mental blocks for making sewers of larger size are also among the

products. The plant emi)loys 150 men.

The i)lant is served by both Santa Fe and Southern Pacific railroads,

having sidings connecting directly with each.

Slauson Avenue Plant : Roy Lacy, superintendent. The Slauson

Avenue plant was built about 1885. It is located on a tract of six

acres on McKinley Avenue from Slauson Avenue to Fifty-third Street.

It is served by the Santa Fe Railroad, the plant sidings connecting

Photo No. 23. Sewer-pipe press, Los Nietos plant, Pacific Clay Products Co.,

Los Angeles County. (Photo by courtesy of the company.)

with the tracks on Slauson Avenue. Equipment consists of a conveyor
unloader for clay, 2 dry pans, pug-mill, double-shaft auger machine,
and sewer-pipe press. There are seven 30-foot kilns and one 28-foot.

Pomona Brick Company.'' E. G. Stahlman, president; H. F. Stahl-

man, secretary. Address, Pomona. This company owns a 10-acre

property on West Ninth Street, Pomona, and manufactures common
brick.

The dei)osit consists of red sandy clay, 8 to 20 feet thick, without over-

burden. The clay is loaded by a small steam shovel into trucks.

The plant equipment includes a dry ])an, screens, pug-mills, and a

' Data supplied by W. B. Tucker, district mining engineer, November, 1927.
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Potts brick pi'ess. Tlie brick are conveyed to a (lryiii«i' yard on rope

conveyors. Five field kilns, fired with natural ^as, are in use.

The plant operates during about six months of the year, and employs
14 men during that jieriod. About IK^ h.p. of steam ))ower are required.

The rated capacity of the jilant is ;W,0()() brick i)er 8-hi-. day.

Bibl: Cal. State Min. Bur. Prel. Kept. 7. j). 58.

Puinona Tile Manufacturin<i ('oiiip(ni>i, Tliird and Reservoir streets,

Pomona. R. J. Scliroeder, j^residt-nt and treasurer; C. V. Svendsen,

superintendent. This company manufactures ceramic floor and wall

tile, using Edgar clay from Florida, English china clay, California and
Arizona feldspar, California silica, and some Santa ^Monica clay where
red-burning bodies are re(iuired. Albci-hiii and Lincoln clays are used

for saggers.

The tile are shaped in hand-operated dry presses. At the time of

visit. July, 1925, two down-draft kilns were in opei'ation, and a third

kiln for increasing the capacity by HO'^f was under construction. Gas is

used for fuel, with oil in reserve. The kilns are fired to cone 11.

The plant emj^loys from 40 to 45 employees, mostly women and girls,

Avho do the Avork of packing and un])ackinu- the saggers, cleaning the

tile after firing, and pasting them on paper.

Poxon Pottery. G. J. Poxon, president ; Earl Lincoln, foreman.
Offices 2300 East Fifty-second Street, Los Angeles. This pottery makes
a complete line of plain and decorated table ware. All of the clays

used are imported from England. The im])orts amount to about 1000
tons per year of ball and china clay. Feldspar and silica of the best

quality are obtained from various sources in southern California,

mainly from Riverside County.
After coarse-crushing to about Y' size, the silica and feldspar are

mixed in the proper ]n'0]iortion with the clays, and the grinding is

finished in a wet ])uli). The mix is tlien passed to filter presses for the

removal of excess moisture, and the filter cake is then ready for

shaping.

Power-driven wheels are used tliroughout for all shapes that can be
made mechanically. After shaping, the ware is dried for about three
hours in gas-heated drying rooms, or for a longer time in the factory
atmosphere.

The biscuit firing is done in gas-fired kilns at a temperature of
2300° F., for 70 hours. After cooling, the ware is dipped in the
glazing material, and fired for 30 hours at 1800" F.
Some of the decorating is done by the paper-transferring ])rocess,

while the higher-])riced ware is hand-decorated. After decorating, the
ware is fired for 12 hours at about 1100= F.

Seven gas-fired kilns are in use. The factory produces about 1500
dozen pieces per day, and employs 70 men and women.
Some ten years ago this plant used California clays, but found that

the English clays gave better results. Kaolin from Hart, San Ber-
nardino County, has been used recently, but is said to be too variable.
Clay from Amador County has been tested with good results.

In 1926, the company built a new plant at Slauson and Miles ave-
nues, in Vernon. It is understood that both i)lants will be operated,
but further details are lacking at this writing.
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St. Louis Fire Brick and Clay Co. Joseph Mesmer, president ; A. J.

Mesmer, superintendent. Office and plant at 2464 E. Ninth Street. Los
Angeles. This eompanj^ manufactures fire brick. Practically all of

the clays in use at present are purchased from various sources, but the

company owns a deposit near Corona that has been worked at various
times in the past. The principal clays in use are the select main tunnel
(sample No. 15, p. 264) and west blue (sample No. 23, ]). 277) from
Alberliill ; the Emsco pink mottled (sample No. 71, p. 278) and the Lin-

coln, No. 1-6 (sam])le No. 146. ]). 308). Some experiments were made
with the Weiss clay from Glen Ellen, Sonoma County (samples No.
194 and 195, p. 262), but difficulties were encountered in securing satis-

factory stnength.

Both the auger and hand-pressing processes are in use, and the brick

are fired in three down-draft bee-hive kilns, and two rectangular kilns,

using oil as fuel."^o

Bibl: Cal. State Min. Bur. Prel. Kept. 7, p. 58.

Santa Monica Brick Company.'^ E. A. Douglas, president; F. ^M.

Taylor, vice president and treasurer. Office and plant at Twenty-third
and Michigan streets, Santa Monica. The company owns 10 acres of

clay land and manufactures common brick, red face brick, roofing tile,

and red floor tile.

The clay is a plastic, red-burning clay, underlying an extensive area

from which numerous other manufacturers in the Los Angeles district

secure clay for brick, hollow tile, roofing tile, and sewer pipe manufac-
ture. There is no overburden. The deposit is now (1927) being

worked by a power shovel against a 45-ft. bank, but the height of the

bank may be increased in the future to 75 feet. The clay is trans-

l)orted to the plant in cars operated by an endless cable hoist.

Tlie plant is equipped with a 60-h.p. 24-in. by 24-in. American dis-

integrator, a 150-li.p. American auger machine, having a rated capacity

of 75.000 brick per day, an American automatic brick cutter, a 40-h.p.

Pate-Koot-Heath roofing-tile auger, having a rated capacity of 10,000

tile per day, and a hand-operated roofing-tile cutter, in addition to the

necessary elevating and conveying equipment.

A hot-air tunnel drier is used, which operates on a schedule of 36

hours. Ten up-draft field kilns with permanent walls are used for

firing. Both natural gas and steam-atomized oil are used. Normally,
four kilns each with a capacity of 500,000, are used for firing brick,

five kilns of 15,000 capacity each are used for roofing tile, and one kiln

of 1000 sq. ft. capacity is used for floor tile. The brick are water
smoked for three days, fired for four days, and allowed to cool for three

(lays. Drawing and setting require about seven days. The finishing

temi)erature at the end of the firing period is approximately cone 07

(975° C, or 1787° F.). The tile are water smoked for one day, fired

for three days, and cooled in two days. One day is sufficient for setting

and drawing.

The company also makes liand-made ]\Iission roofing tile, which are

dried in the open air.

The plant is operated throughout the year, employing 60 men. A
total of 350 h.p. of electric power is installed in the plant. The rated

' Data supplied through the courtesy of the company.
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c'aj)aeity of tl\e plant is T.l.OOU l)riek and 40 .s(iuares (lUU square ieet

each) of roofin«r tile per day.

Simona Brick Co. Walter R. Simons, president ; Robt. P. Isitt, vice

president ; H. B. Howeth, secretary ; J. T. Crampton, treasurer. Office

at 125 West Third Street, Los Angeles.

Boyle Plant: The r>oylo i)lajit of the Simons company occupies

a .^O-aere ])roperty at 1117 South IJoyk' Avenue, on the east bank of

the Los Angeles River, a few blocks south of the Seventh Street yard of

the Los Angeles Brick Co. Tliis plant is now engaged in the manu-
facture of roofing tile exclusively. The claj' deposits on the property

have been worked out by past operations, at least to such an extent

that it is more economical to ship clay to this plant from the company's
large pit at Santa ]\Iouica. Tn order to produce the wide variety of

colors demanded by the trade of today, varying amounts of Emsco
white i)lastic (sample No. 70. \). 272) and other clays fi-oin the Alberhill

district are mixed with the Santa Monica material. Most of the ware
is red, and the mixture for this ])ro(luet contains 75% Santa Monica
clay and 25% of a pink burning fire clay, such as Emsco pink mottled

(sam])I(' Xo. 71, p. 278). Liglit i)i]ik, cream, and buff tile are produced
by adding \\\) to 90% of a light burning fire clay.

The tile are formed by the stiff-mud process, with Mueller machines.

Drying under .sheds requires nearly a Aveek. Firing is done in 12

down-draft bee-hive kilns. The lighter-colored tile, containing more
refi-actory clay than the i-ed burned variety, are fired in one compart-
ment of a double rectangular kiln, the dimensions of each compartment
being 6 ft. by 20 ft. by 8 ft. A temperature of 2500° F. is required,

and the heating period occupies three days. Kiln slabs, for supporting
the tile during firing, are made of a mixture high in refractory clays,

and are fired in the other compartment of the double rectangular kiln.

Saxta Monica Plant: This plant is at Colorado Avenue and
Twentj'-sixth .street, Santa jMonica. The property consists of 24 acres.

The clay is similar to that on other properties in the same area ; see

under Gladding, McBean and Company, Santa Monica Brick Company,
and others. The soft-mud process is u.sed and the brick are fired in

oil-fired field kilns.

Simons Plant : The Simons ]ilant is advertised as being the largest

plant in the world exclusively devoted to the manufacture of common
brick. It is situated on a 400-acre tract at Simons, on the main line

of the Santa Fe Railroad, 1 1 miles northeast of Montebello on the

Southern Pacific Railroad.

The clay is of excellent quality for the manufacture of common brick,

and occurs in a superficial bed averaging 16 to 18 feet in thickness,

underlain by fine sand. The clay is mined by steam shovel, and hauled to

the ])lant in 6-yard cars by gasoline locomotives. Sixteen soft-mud ])ug

mills and Potts presses are arranged in units of two machines each at

such positions in the yard as to provide ample room for drying sheds
l)laced so as to secure the mo.st economical trans])ortation of the brick
from the presses, and to the kilns. The brick are dried in from 7 to

10 days, depending upon the weather, and are fired in gas-fired field

kilns. An 18-arch kiln will hold 756,000 brick, and a 30-arch kiln hold'"
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1,250,000. Both sizes are in use, tlie choice depending on requirements

at the time of setting.

The total capacity of the yard is 650.000 brick per day. The company
has jHirchased a townsite, and has built homes for renting at a nominal
rate to its 650 employees. Recreational facilities are provided, and
every attempt is made to secure a permanent force of satisfied

employees.

Sta7idard Bricl' Co. J. V. Simons, president ; R. G. Simons, vice

president ; H. W. Simons, secretary. OtBce at 102 Stimson Building,

129 West Third Street, Los Angeles. This company manufactures
common red brick, and sewer brick, which are semi-vitrified common
brick. Two yards are operated, one at Soto and Lugo streets, on the

southern end of Boyle Heights, the other on Eucalyptus Street, in

Inglewood.

Boyle Heights Plant : This property covers 8 acres. The material

is a clay loam, 15 to 18 feet thick, underlain by sand. A steam shovel

is used to mine the clay and load it into dump wayons, which are hauled

to the di\y pans. The brick are made in Potts soft-mud brick machines,

and are dried in air under sheds, requiring from three to four days.

Three or four gas-fired field kilns are maintained, depending upon the

demand. The brick in the arches are carried to the semi-vitrification

point, Avith less than 10 /V absorption, are sorted out after firing, and
sold as .sewer brick. The firing cycle is usually five and one-half days
firing, and an equal time cooling. Mr. Welldon is foreman.

Ingle\vood : At Inglewood the clay is of much the same character

as at the Boyle Heights plant, containing lenses of sand and fine gravel,

underlain by coarse gravel. The same brick-making ])rocess is used

here as in the Los Angeles yard. Mr. Paye is foreman.

Bibl : Cal. State Min. Bur. Prel. Kept. No. 7, p. 62.

Torrance Bricl' Contpanij.^ T. H. Reed, president ; V. T. Pullman,
secretary. Office address, Torrance. This company operates two jilants.

Plant No. 1 : This plant is on the Plaza del Almo Boulevard, Tor-

rance, and produces common red brick only. The property comprises

15 acres, consisting of a 30-ft. bed of red and yellow plastic clay, over-

lain by about one foot of soil. The clay is mined by scrapers, which
deliver to a hopper in the ])lant. From the hopper, the clay is elevated

by a bucket elevator to rolls. Tlie roll jiroduct is elevated by a bucket

elevator to wire screens, which return oversize to the rolls for regrind-

ing and deliver undersize to a pug-mill. Tlie pugged clay passes to an

auger machine, ecpiipiied with a wire cutter. The capacity of the auger

is 60,000 brick per day.

The brick are transported to drying sheds' in hand-trucks. Four
open field kilns, fired with natural gas. are in use. The kilns have a

capacity of 750,000 brick each. The plant operates throughout the

year. Electric ])ower is used, the installed capacity being 105 h.p.

Thirty men are employed.

Plant No. 2. This plant is at Graves Avenue and Jackson Street,

^lonterey Park. Common brick, hollow tile, and red face brick are

' Data supplied by W. B. Tiiokcr. cli.vtrict mining: engineer, December, 1927.
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produced. The proi)erty consists of 20 acres of clay shale, from 20 to

30 feet thick. Tlie ca))acity of the plant is 60,000 brick ])er day, or

its equivalent in other ware. Electric power is used, the installed

capacity bein^r 120 li.p. Forty men are employed.

Tudor Art Tile Company. H. C. Hill, C. J. Biddle, T. P. Cook, and
Geo. Skee, owners, deo. Skee, suj)erintendent. Office address, 1204
Lane iIort<>a,ue Building, Los Anjieles. Plant at 5848.2 I^anta Pe Ave-
nue, Los Antjeles. This company manufactures faience tile and inserts,

usino- Alberhill clay. All special shapes are hand-molded in plaster

molds, and an au<i'er machine is used for standai'd tile sha])es. Two
yas-tired kilns are used. One is a rectangular semi-down-draft, 6-ft. by
8-ft. by 6-ft., fired to cone 01 (1145° C.) for biscuiting, and the other

is a rectangular muffle glost kiln, 5-ft. bv 6i-ft. bv 12-ft., fired to cone

02 (1125° C).
Clay-Worker rcj^orts' the organization of the Tudor Potteries, Inc.,

with a capitalization of $50,000, by C. J. Piddle and M. L. Vincent.

No further information was available at the time of going- to press.

The Vifrefrax Company.^ Harvey M. BroAvn, president; Geo. W.
Clemson, vice president; C. V. Knemeyer, secretary; Ralph W. Brown,
treasurer and general manager; Thomas S. Curtis, director of research.

Office and plant at 5100 Pacific Boulevard, Los Angeles.

This company manufactures a broad line of ceramic materials for

the porcelain, white-ware, and electrical isulator trade, as well as super

refractories in the form of prepared grains, cements and finished raw
materials, together with a line of finished refractory brick and shapes

for the glass industry.

The company maintains an extensive research and development
laboratory for fundamental investigations, as well as a control labora-

tory for physical and chemical control of its regular products.

In Imperial County, near Ogilby, California, the company owns and
operates an immense deposit of cyanite, which forms the principal raw
material for its mullite line of refractories and ceramic materials. In

addition, the eomany has under long contract abundant su))idies of

aluminum o.xide at ]\Iarysville, Utah; high alumina clays from the

Alberhill and Santa ^largarita Ranch deposits; and contract control of

what is believed to be the purest magnesium oxide resources in the

United States.

The mullite products of the company constitute its most important
line. The material is manufactured in several grades, one of which is

made esjiecially for the s})ark-plug iiulustry. The highest grade of

mullite products, trade marked 'Durox, ' is manufactured by fusing a

specially concentrated cyanite of great purity in the electric furnace at

a temperature approximating 3000° C, whereby a yield of nearly pure
mullite is obtained.

The most important application of the mullite refractory material in

its highest state of i)urity is in the form of glass-house refractories, in

which form the company's product is gaining important recognition.

Excellent service is being obtained in nmny conunercial installations

on the Pacific coast, while an awakening interest in the east ha^- '^nn«pd

' July. 1927, p. 58.
- Copy prepared by the company.



122 DIVISION OF MIXES AND MINING

orders to be placed by a number of prominent glass manufacturers
within the past year.

For the general refractories trade, for use in heavy-duty boiler

refractories and the like, a cheaper grade of mullite is manufactured
and sold under the trade mark 'California ]\Iullite.' This product
readily competes in the eastern market with all other available sources,

and has been pronounced after extensive tests to be equal to or the

superior of any mullite available from the calcination of sillimanite.

andalusite or cyanite.

Illustrations of the plant are shown in photos Xo. 24 and 25.

Bibl: Curtis, T. S., Super Kefractory Manufacture. Ceramic
Industrv, Julv. 1926.

Photo No. 25. CaUfornia MuUite brick being fired in tunnel kiln at Cone 28,
Vitrefrax Co., Los Angeles.

Washingfon Iron Worlds. Eighth and Mateo streets, Los Angeles.

This company ojjcrates a sanitary ware enameling plant. The plant

was visited, but in justice to the company no details are published, as

other manufacturers of this ware refused publication of data.

^¥estern Brick Co. G. A. Wild, president; J. J. Lagomarsino,

superintendent. Office at Room 605, 126 AVest Third Street, Los
Angeles. Tliis company manufactures common red brick only, using

local clays. Plant No. 1 is at 1155 Lilac Terrace, on the southern side

of Elysian Park. The cai)acity of this plant is 10,000,000 per year.

Plant No. 2, is at Twenty-sixth and Colorado streets, Santa Monica,

covering the same clay formation as th^t occurring on the property of
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Marin County lies north of San Francisco, the Marin Peninsula and
San Francisco Peninsula being separated by the Golden Gate. The

'From Laizure, C. McK., Marin County: State Mineralogist's Report XXII, p. 314,
X926,
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orders to be placed by a number of prominent glass manufacturers
within the past j^ear.

For the general refractories trade, for use in heavy-duty boilei"

refractories and the like, a chea])er grade of mullite is manufactured
and sold under the trade mark ' California Mullite. ' This product
readily competes in the eastern market with all other available sources,

and has been pronounced after extensive tests to be equal to or the

superior of any mullite available from the calcination of sillimanite,

andalusite or cyanite.

Illustrations of the ])lant aro sliown in j)li()tos Xo. 24 and 25.

Bibl : Curtis, T. 8., lSu])er Refractory Manufacture. Ceramic
Industrv, Julv, 1926.

Photo No. 25. California Mullite brick being fired in tunnel kiln at Cone 2S,
Vitrefrax Co., Los Angeles.

Washington Iron Worlis. Eighth and ]Mateo streets, Los Angeles.

This company oi)erates a sanitary ware enameling plant. The plant

was visited, but in justice to the company no details are published, as

other manufacturers of this ware refused publication of data.

Western Brick Co. G. A. Wild, president; J. J. Lagomarsiuo,
superintendent. Office at Room 605, 126 West Third Street, Los
Angeles. This company manufactures common red brick only, using

local clays. Plant No. 1 is at 1155 Lilac Terrace, on the southern side

of Elysian Park. The capacity of this plant is 10,000,000 per year.

Plant No. 2, is at Twenty-sixth and Colorado streets, Santa Monica,

covering the same clay formation as th^*^ occurring on the propertj^ of



Photo No. 24. Interior view of iilant, Vltrefrax Company, Los Angeles. (Photo by courtesy of the coniiiany.)

54970—facing page 122
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local clays. Plant No. 1 is at 1155 Lilac Terrace, on the southern side

of Elvsian Park. The capacity of this plant is 10,000,000 per year.

Plant No. 2, is at Twenty-sixth and Colorado streets, Santa Monica,

covering the same clay formation as th^t occurring on the property of
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the Los Aiipfeles Pressed Brick Company and tlie Simons Brielc Com-
pany. This plant has a capacity of 25,000,000 brick jjer year. p]ither

oil or <?as fuel is used for firing in open field kilns, the choice of fuel

depending upon relative economy at the time.

Whiting-Mead Company. J. M. Bonner, secretary. Plant and office

at 2260 E. Vernon Street, Los Angeles. The Whiting-Mead pottery is

one of the largest on the Pacific coast in which sanitary porcelain is

manufactured. A small quantity of garden i)ottery is also produced.
The clays used are a white clay from Corona (No. 70, p. 272), hill

blue (No. 9, ]). 287), and ])ink mollled (No. 7, ]). 328), from the

Alberhill Coal and Clay Co., Englisli cliina and ball clays, Nevada china

clay from near Cuprite, in addition to silica and feldspar from San
Dieeo County.

Tlie casting procecss is used exclusively. The clay sli]) is piped to

all ])arts of the casting room, which is on the second floor of the plant

building. Waste-heat driers are used. The ware is fired in two Harrop
tunnel kilns, each 365 feet long, using trucks 5-ft. by 5-ft. by 10-ft.

After the biscuit firing in the first kiln, the ware is dipped in glaze, and
is glost in the second kiln. The firing cycle in the two kilns is the same,

66 hours, so that the loading and unloading of the kilns can be

synchronized. Precious metal thermocouples are used for temperature
control in the kilns.

The company also operates a .sanitary ware enameling plant on the

same site. It is one of three such plants in California, the others being

the Washington Iron Works of Los Angeles and the Pacific plant of

the Standard Sanitary Manufacturing Company at Richmond.

MADERA COUNTY.
General Features.

Madera County is in the east-central portion of the state, and lies

between IMerced and Mariposa on the north and Fresno on the south,

in a narrow strip, extending from the floor of the San Joaquin Valley

on the west to tlie sunnnit of the Sierra Nevada iMountains on the east.

Its area is 2112 square miles, and the population is 12,203 (1920 census).

Granite is the principal mineral product. Some miscellaneous stone,

gold and silver are also produced. Occurrences of copper, iron, lead,

molybdenum, pumice, and building stone are known.

Clay Resources.

Common brick clay is reasonably abundant in the valley section of

the county. The Sunset Brick Company (also known as Dyer's Brick-

vard) operated at ]\Iadera for a time, but has been idle since about

1919.

Bibl : State Min. Bur. Bull. 38, p. 249 ; Prel. Kept. 7, p. 64.

MARIN COUNTY.
General Features.'

Marin County lies north of San Francisco, the Marin Peninsula and
San Francisco Peninsula being separated by the Golden Gate. The

iFrom Laizure, C. McK., Marin County: State Mineralogist's Report XXII, p. 314,
192(5.
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Pacific Ocean bounds it on the west, Sonoma County and portions of

San Pablo and San Francisco bays surround it on the north and east.

The total area of the countv is 529 square miles, and the ])oinilation is

27,3-42 (1920 census).

The main line of the Northwestern Pacific railroad runs throu^rh the

eastern side of the county, and a narrow-<iauge branch traverses the

western portion, passing through Point Reyes and continuing north-

ward into Sonoma County.
Marin County is for the most part rugged and picturesque, the

ridges having steep sloi)es with only a few small flat valleys. The main
ridge trends northwesterly, culminating at the south in Mount Tamal-
pais, which overlooks both bay and ocean from an elevation of 2601 feet.

From this main crest the drainage is both to the ocean and bay sides.

Other notable topographic features are Tomales. Drakes, Bodega and
Bolinas bays on the ocean side and Richardsons Bay on the inland side.

Geology.

The geology of the ]\Iarin Peninsula has been described by Lawson ^

and Osmont," to which the reader is referred for a detailed discussion.

Geologically, the county is divided into two areas by the great San
Andreas fault, which runs in a northwest direction from Bolinas Bay
to Tomales Bay. The country lying east of the fault comprises about
three-fourths of the county and is compo.sed almost entirely of Fran-
ciscan rocks. These include massive sandstone, chert and intrusive

bodies of serpentine and basalt. The Point Reyes Peninsula, which
includes that portion of the county lying west of San Andreas fault, is

composed mainly of Monterey shale, which is distinctly bituminous in

places. Two small areas of volcanic rock are exposed near Inverness

and Tomales Point.

The mineralization of the county is diversified, but the deposits that

may be classed as economic resources are limited, though important
on account of their proximity to the metropolitan bay area. The eco-

nomic minerals are mainly structural and industrial nonmetallic prod-

ucts. Occurrences have also been noted of asi)haltum, petroleum, chro-

mite, coal, jasper, garnets, manganese, mineral water, and natural gas.

A little copper ore was at one time shipped, and traces of gold and
silver have been found. Salt has been produced.

Clay Resources.

No deposits of high-grade clay have been reported in the county, but

there is an adequate supply of clay and shale suitable for the manufac-
ture of red structural ware at numerous places in the county. Common
brick and other products have been produced since 1870 and three

plants have been in operation at various times in the past. One plant

is at present steadily producing, and a second plant is under construc-

tion.

McNear Brick Co. E. B. McNear, |)resident and manager; L. B.

McNear, superintendent. ^Main office, 417 Berry Street. San Francisco.

Manufacturers of connnon brick.

The clay ])it and brick yard are at tidewater on ^McNear Point, four
miles east of San Rafael. The present i)it is 3000 feet from the plant,

' Lawson, A. C, San Fi-ancisco FoHo, No. 19:;, U. S. Geol. Survev.
= Osmont, V. C, Bull. Dept. of Geology, Univ. of Calif., Vol. 4, No. 3.
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in a bank of sliale, slate, sandstone and clay in the face of a hill, under-
lain by Franeiscan sandstone. The material sometimes re(|uires l)lastin<i\

It is deliveretl to a luadinji' hopper by two electi-ically operatetl tlraj;'-

line scrapers operatino: on a lO/c slope in favor of the load. The clay

bank has the form of an arc of a circle, with a radius of 300 yards, and
a center at the loadinjr hoi)per. The unblasted bank stands at a heijjht

of 'M) to (jO feet, and has a nearly vertical face. A view of the pit is

shown on i)hoto No. 26.

From the loading; hopper, the clay is loaded by a chain conveyor into
2.") cu. yd. side-dump eonti'actoi-'s ears. Ti'ains of four ears each are

hauled to the plant by a Jialdwin Westinghouse electric trolley loco-

motive.

At the plant, the clay is fed to two 9-ft., dry-])ans, elevated by a
bucket elevator and delivered to a pu<>' mill and auger machine, e(iui])ped

with a wire cutter. Drying is done under sheds, and reiiuires 15 days
(average) in summer, and a longer time in winter. Firing is done in

Photo No. 26. Clay and shale deposit of McNear Brick Company, showing
loading hopper. Marin County. (From State Mineralogist's Report XXll,
p. 318, 1927.)

two Hoffman continuous kilns, fired with coal screenings or oil coke.
The kiln turnover i)eriod is 15 days, and actual firing requires from five

to .six days. The finishing temi)erature is 2000° F.
The capacity of the plant is 60,000 common brick i)er day. From 45

to 50 men are employed.
Sample No. 198 was taken from the dry-pan feed. The superintend-

ent stated that the sample was somewhat leaner than the normal feed
to the plant as it had rained the previous night, and only the more
sandy clay can be handled wlien the ground is wet. The test results
are on page 329. Occasional seams containing calcite are encountered
in the pit. These can be included in the mix if they are well distributed
in the feed to the plant.

Bibl : State Mineralogist's Reports VIII, p. 342 ; XII, p. 382 ; XIII,
p. 615 ; XIV, p. 244 ; XXII, p. 317. Bull. No. 38, p. 249. Prel.
Kept. No. 7, p. 64.
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Louis Sharhori^ 554 Broadway, San Francisco, has recently (1926)
leased tlie Keiiiillard j)i'opei-ty (see posi) and was exi)ected to begin
the manufacture of floor tile dui-inu 1927. No further data are

available.

Earlier Kkports.

The status of operations or clay deposits noted in previous reports-

is as follows

:

Maillard Ranch. Lagunitas. Now owned by the Lagunitas Develop-
ment Company, 833 Market Street, San Francisco. "Clay deposit on
Spring Creek, about eight miles nortliAvest of San Kafael." Tlie deposit

is still undeveloped, and is ])robably common clay.

Patent Brick Companij. Galliiias Station. This ])lant has been dis-

mantled, and the company is out of business. The liidecker Tile Co.,

Twenty-fourth and Union streets, Oakland (see under Alameda
County), occasionally crushes some of the old brick from this place for

use in the manufacture of roofing tile.

RemiUard Brick (U)mpanij. Greenbrae. "Shale and sandstone, ])rac-

tically inexhaustible." Tliis plant was dismantled about 1911. The
company operates plants at Pleasanton, Alameda County, and at San
Jose, Santa Clara County (9 v.).

Bibl (On ]\Iarin Countv clav resources) : State ^Mineralogist 's

Reports V, p. lOS ; VllI, p. 342; XI, p. 253; XII, pp. 329. 382;
XIII, pp. 506, 615; XIV, pp. 24-1-248; XX 11. ])p. 317-319. Bull.

38, p. 362 ; Prel. Kept. 7, p. 64.

MENDOCINO COUNTY.
General Features.

Mendocino County joins Humboldt County on the south and is

bounded by the Pacific Ocean on the west. Its area is 3453 square
miles, and the population is 24,116 (1920 census). Lying in the Coast

Range, the greater part of the county is mountainous and heavily tim-

bered, except in the southeastern portion, through which flows the

Russian River. Lumbering is an important industry.

The rocks of the Coast Range within the limits of the county consist

mainly of Franciscan (Jurassic), Chico (Upper Cretaceous), and
various Tertiary sedimentary and metamorphic formations. The min-
eral resources are largely undeveloped. Occurrences of asbestos,

chromite, coal, copper, graphite, magnesite, and mineral water are

known, as well as traces of gold, platinum, and silver. j\Iiscellaneous

stone, coal and natural gas are produced in small amounts.

Clay Resources.

Common brick clays are available near the coast at the town of

]\Iendocino, and also at Ukiah. Brickyards were at one time operated

in these places, and at Talmage, near LHviah, but there has been no pro-

duction in recent years. The brickyard of U. N. Briggs, at Ukiah, has

been out of business since 1922. The most recent production of com-

mon brick was at the Mendocino State Hospital, at Talmage. See below.

' Laizure, op. cif., p. ?.19.
= Especially in Prel. Rept. 7, p. 64.
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Mendocino State Hospital. Talmaj^^e.' A brickyard was operated

here for a few yeai's to iiiajuifai'turc l)riek for use in eonstruetion work
at the liospital. The elay eousisted ol' a hx-al (lei)osit of gravelly silt,

about 10 feet deep, and covering an ai'ea of al)out one-half acre. It

was mined with a ])low and sci-aper. The plant is eciuipped with a

disintegrator, conveyor, pug-mill, and auger machine, with a wire

cutter. The lack of screening equipment reduced the capacity of the

machinery to 8000 brick per day instead of 30,000, on account of gravel

in the clay. Firing was done in open field kilns. The ])roduction cost

of the brick was stated to be $11.50 per thousand. There has been no
production since 1924, as it was found tiuit concrete construction is

cheaper, with cement at $2.28 per barrel, delivered.

l'>ibl: State Mineralogist's Kept. XIV. p. 415; State Min. Bur.

Prel. Kept. 7. p. 04.

MERCED COUNTY.
General Features."

^Merced County is situatetl lU'ar the geographical center of the state.

It is bounded on the north by Stanislaus County, on the east by ]\Iari-

posa, on the south by Madera and Fresno, on the west by Santa Clara
and San Benito counties. It has an area of 1995 scjuare miles and sup-

ports a population of 24,579 (1!)20 census), ^lost of the land is culti-

vated, and much of it is irrigated, there being extensive irrigation

systems covering the valh'y lands. ]\Ierced is essentially an agricultural

county.

The greater part of the county lies within the San Joacjuin Valley,

and is comi)osed of unconsolidated sands, gravels, and clays of

(^uateinary age. Along the eastern edge of the county there is a narrow
belt of Tertiary formations, represented mainly by clays, shale and
massive sandstone. On the western side of the county ('retaceous sand-

stones and shales appear, and as the western boundary of the county,

near the summit of the Coast Kange, is ap])roache(l, Franciscan rocks of

•Jurassic age are exclusively in evidence. These consist mainly of

slates, cherts, sandstones, schists, and serpentine.

Both metallic and nonmetallic minerals have been found and pro-

duced in Merced County. Among the former are gold, platinum, silver,

cop])er, and a few ])ounds of lead. Crushed rock, gravel, sand, clay,

and clay products are the chief nonmetallics. In addition to these the

occurrence of a few other minerals has been noted, such as cinnabar
(quicksilver), stibnite (antimony), barite, calcite, diatomaceous earth,

magnesite, asbestos, manganese, coal, and soda niter, but for the most
part these are entirely undeveloped and probably most of them do not

occur in marketable quantities.

Miscellaneous stone, including crushed rock, gravel, and sand, cement,
brick and tile, are at the present time the principal mineral products.

Structural materials of this nature will contribute almost exclusively

to the future mineral output of the county.

Clay Resources.

No commercial deposits of high-grade clay have been found in the

county, notwithstanding intensive investigations on the part of the

' Information secured through the courtesy of Dr. Donald R. Smith.
2 From Laizure, C. Mc-K.. Merced County: State Mineralogist's Report XXI. p.

173, et seq., 1925.
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I'alifornia Pottery romi)any and the Yosemite Portland Cement Com-
pany. The hitter company recently built a cement plant near ]\Ierced

and conducted an elaborate search for high-alumina clay, low in iron,

but were finally forced to import this material from the lone district.

There are a few remnants of the lone formation in the foothills of
Merced County. These have not been thoroughly prospected, but there

seems little reason to hope for commercial clay dejiosits in them.

Clay suitable for the manufacture of common brick and hollow tile

is available in the vicinity of Merced. A brickyard operated in Pierced
from 1905 to 1910. The clays from various i)laces are now being used
by the California Pottery Company (see post), the Yosemite Portland
Cement Company, and the Craj'croft-Herold Brick Company of Fresno.

The latter company mines clay from a deposit six miles south of Merced,
and shii)s to its jilant in Fresno.

California Pottery Co. F. A. Co.stello, president. General of^ce.

Mills Building, San Francisco. Plant at Merced. The company also

operates a plant in Oakland, Alameda County. The Merced plant is in

the southern outskirts of Pierced, between the state highway and the

Southern Pacific railroad. The ])roducts of the plant are roofing tile,

hollow tile, and some 3-in. to 6-in. drain tile. Red, buif, and pink
ruffled face brick were formerly made.

The local clav is mixed with clav from the company's pit near Valley
Springs, Calaveras County (samples Xo. 202-204. pp.' 299 and 337), and
with red-burning clay from the Xatoma Clay Company in Sacramento
C^ounty (.samples No. 210 and 212, p. 337). The local clay is a

valley silt, and is mined to a depth of 10 feet with team and scrajier

from a ])it adjoining the plant. It has in.sufficient bonding strength

and plasticity to be used alone, and at least 359c of the Valley Si)rings

clay, or an e(|uivalent amount of Natoma clay mu.st be mixed with it.

The plant is equipped with a 10-ft. Raymond dry pan, one American
number 290 auger machine for hollow tile and face brick, one American
No. 233 auger for roofing tile, a 20-tunnel American waste-heat drier,

and eight 30-ft., oil-fired, steam-atomized, round down-draft kilns.

The dryer cycle is 36 hours. When there is insufficient dryer capacity,

.some ware is dried on the drier floor. Each of the kilns has a capacity

of 125 tons of hollow tile. 100 tons of Sierra roofing tile, or 90 tons of

Spanish roofing tile. Firing requires 72 hours, to a maximum tempera-

ture of cone 4—5 (1170° C.) for buff-colored ware, and to cone 2

(1135° C.) for red-colored ware. Seventy-five per cent of the output
of the plant during 1925 was roofing tile. The output of drain tile

is very .small.

The plant is handicapped by the fact that clay must be brought in

from the north, and at the same time, the principal market for the

])roducts are to the north.

Forty-three men are emploj'ed.

M. Goldman^ of Merced is the owner of large land holdings in the

eastern ])art of the county, and it has been reported in the past that

white clay, .suitable for the manufacture of pottery, occurs on this prop-

erty in the vicinity of Merced Falls. The holdings have not been thor-

oughly prospected, but the investigations that were made failed in find-

^ Laizure, C. McK., op. cit., p. 179.
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iii^' any liij^li-^'j'adc clay; llic malciial hriiii;- apparently a silt (h^jMtsit

of iiKJcfinito coiiiposil ion, i-atli<M- tliaii a icsidual cla.w

Clay (l('i)(>sits liav(> bocii i-t']»()i-1('(l from 'W o S., 11. 14 10. 'riicir char-

acter and value have not been determined.

J5ibl (Merced Countv clav resources) : State iMineralogist's

Keports, XIV, p. 605; XXl, pp. 175, 177-179. Bull. 38, pp. 217,

250; Prel. Kept. 7, p. 64.

MONTEREY COUNTY.
General Features.'

Montere.y is one of the central coast counties, extending from the

Pajaro River, MJiicli emi)ties into Monterey Bay, south to the sixth

Standard ParaUel. It i.s bounded on the north by Santa Cruz County.
San Benito, Fresno and Kings counties adjoin it on the east, and San
Luis Obispo County bounds it on the south. Its area is 3330 square
miles and its population 27,980 (1920 census). The main line of the

Southern Pacific railroad, coast division, runs through the count}^ con-

necting it with San Francisco and Los Angeles, as also does the state

highway, a concrete paved road. Connecting county roads are kept in

good condition, and it is only in the more remote mountainous sections

that economic transportation becomes a problem. Tlie completion of

the ])roposed road along the coast, connecting Monterey and San Luis

Obispo, now open from the north to a point 18 miles beyond Big Sur
and from the southern end as far norlli as Salmon Creek, will open up a

lai'ge area which has heretofore been accessible only by water or steep

trails, and one whose mineral resoui'ces are scarcely known.
Among the principal topographic features is the great central Salinas

Valley, the largest of the intermountain valleys of the coast region,

being about 100 miles long by 6 to 10 miles in width, and lying parallel

to th(> coast. P>etween the valley and the coast rises the Santa Lucia
]Mou)itain Range, which culminates in a number of peaks, some reacliing

nearly 6000 feet above sea level. Along the eastern side of the valley,

and with their crests forming the eastern boundary of the county, are

the Gavilan and Diablo ranges. Among the smaller valleys are the

San Lorenzo, San Antojiio, Cholame, Carmel, and Nacimiento. In each

of these the ])rincipal axis extends noi'tli westerly, parallel witli the

general structure of the mountain ranges.

Geology.

The geology of most of Monterey County is described and ma])ped in

Bulletin No. 69 of the State Mining Bureau, 'Petroleum Resources of

California,' and the folio accompanying it. It is also shown in lesser

detail on the Geological Maj) of California (1916).
The Santa Lucia Range has a core of granitic rock. This is exposed

in Santa Lucia Peak at an elevation of 5967 feet, and throughout the

territory between Carmel River and Sur River, either along the coast

or in the river cuts. Limestone and gneiss overlie the granite in places,

and make up Pico Blanco, Ventana Cone, Marble Peak, Twin Peak, and
Cone Peak. Most of the area from Mill Creek southward to Three Peaks
and bounded on the northeast bj" Nacimiento River is made up of Fran-

» Laizure, C. McK., Monterey County: State Mineralogist's Report XXI, p. 23, 1925.
9

—
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ciscau sandstone and shale, witli intrusions of serpentine. It is in

the region of these serpentine intrusions and the later intrusive

acid dikes that tlie important mineral deposits of the Los l>urros

district are found. The geology of tlie Los Burros district has been
described in considerable detail by Ilill.^ There is evidence throughout
of much faulting, and the precipitous coast follows a fault line. Monte-
rey sandstone and conglomerate flank the mountains on the soutliwest

side of Nacimiento River, and dip towards the valley. Most of the
older sediments exposed east of the Nacimiento consist of Monterey
shale, which is considerably folded east of Jolon.

Along the coast, resting unconformabl}^ on the granite and Franciscan
rocks, are raised beach deposits. The settlement of Gorda is located

on the most recent of these terraces. This terrace is noticeable in

Willow Creek, one-half mile back from its mouth, and also along the

coast north of Gorda. These terraces are important in relation to placer

gold. It is thought that the placer deposits near Jolon originated in a

similar manner.
In the northeastern part of the county, in the Gavilan Range, granite

occurs associated with gneisses and schists. In places these rocks con-

tact with massive beds of metamorphosed limestone, and dolomite is

commonly associated with them. Feldspathic segregations give rise to

commercial deposits of feldspar along the range as far south as the

Pinnacles. In the vicinity of the Pinnacles there is a small area wdiere

volcanic activity has taken place and extrusive volcanic rocks are in

evidence. Farther south Tertiary sandstone and shales predominate.
A long, narrow belt of the Franciscan rocks, including slates, sand-

stones, and much schist and serpentine, extends from Priests Valley
southeastward beyond Parkfield. AVorkable coal beds are exposed in

the vicinity of Priests Valley and the principal quicksilver deposits

occur in the Franciscan, not far from Parkfield.

The following commercial minerals are of record as occurring in

Monterey County: Arsenopyrite, barite, bitumen (asphaltnm), calcite

(limestone and marble), ehromite, cinnabar (quicksilver), clay, coal,

copper, diatomaceous earth, dolomite, galena, garnet, gold, graphite,

gypsum, magnesite, magnetite, malachite, metacinnabarite, molybdenite,

orthoclase (feldspar), psilomelane (manganese), quartz, salt, serpen-

tine (asbestos), and stibnite. Not all of these have been produced in

commercial quantities, however, nor is it known that all occur in suf^-

cient quantity to be of value. About ten other species of miiieralogical

interest only have also been noted.

Clay Resources.

No commercial deposits of high-grade clays have been discovered in

the county. Common brick clays are not abundant, but there is little

doubt that suitable deposits can be found if needed for local purposes.

A clay pit and brickyard were at one time operated on a small scale at

the south end of Salinas. The only clay-working operations in the

county at present (1927) are two hand-made roofing tile plants, which
are described below.

Area Hoofing Tile Plant. Joe Area of Castroville owns and operates

a small hand-made roofing-tile plant one mile east of Castroville on the

1 Hill, J. M.. The Los Burros District, Monterey County, California : U. S. Geol.
Survey Bull. No. 735-J, 1923.
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Salinas road. The property covers one acre. The clay deposit consists

of 18 ft. of yellow plastic clay, underlying one foot or less of black

adobe. See sample No. 117, ])age ;i24, for test data on the clay. Tlie clay

is mined ])y hand and is fed to a horse-driven ]ing-mill. After the

l)uyged clay is aged for a few days, the tile arc shaped by hand over

wooden forms, and are then dried in air under sheds. The clay is

excessively plastic, and in the cool moist climate of the region, drying

is very slow. The tile are fired in an oil-fired rectangular u])-draft kiln.

The capacity of the plant is 500 tile per day, and three or four men
are employed.

Mr. Area reports that good roofing tile clay occurs on the Martin

ranch near the Carmel mission. It was u.sed by the Indians in making
roofing tile for the IMission. ]\Ir. Area attempted to establish his plant

there but found that the land was too valuable.

Monterey Mission Tile Co. II. L. Watson, i)resident; T. II. Bane,

secretary treasurer. The new plant of the jMonterc}- ]\Iission Tile Com-
pany is near Seaside, and about two miles north of Del Monte. The
property covers thi-ee acres. The products are red-burned roof tile,

floor tile, and step tile, all of which are hand-made. The clay is mined
by hand methods from the Thomas Field ranch on the Laguna Seco

grant, at a point 5.5 miles toward Salinas from the junction of the

Salinas road and the Santa Cruz road just north of Del IMonte. The
total haul to the plant is seven miles. The clay is a black adobe, 10

feet deep, covered with 2 feet of sandy soil. Sample No. 214 was taken

from the clay in storage at the plant. See page 327.

At the plant, the clay is mixed with approximately 20% of grog con-

sisting of ground rejects from the kiln, pugged in a Patterson vertical

pug-mill, and aged for at least three days before molding. A 5-hp.

motor drives the grog crusher and the pug mill.

The tile are shaped by hand with Mexican labor, and are dried under
sheds. The drying time varies widely Avith climatic conditions, but
usually requires at least two Aveeks, on account of the cool, humid
atmosphere generall.v prevailing in this region.

The tile are fired in a cylindrical up-draft kiln, 13^ feet in diameter
in the lower 6-ft. section, tapering to six feet in diameter in the upper
5-ft. section, and finally tapering to four feet in diameter at the throat.

The kiln will hold ai)iU'oxinuitely (iOO roofing tile. Tt is fired with four
oil burners, placed in pairs at opposite sides of the kiln. The oil is

preheated to 120° F. in electric heaters placed in the pipe line, and is

atomized with air from motor-driven blowers. Four base-metal thermo-
couplos. with a multiple rccordci-, are used to control the firing, in addi-

tion to Orton standard cones. The niaxinnnn temperatures recorded at

the end of firing are 1830° F. on the bottom, and 1470° F. on the top

of the kiln. Firing requires 32 to 38 hours.

The product is distinctly different in appearance from machine-made
tile, and from most of the hand-made tile produced in the state, on
account of the irregular texture and the play of colors to be seen on
each individual tile. The owners of the plant were formerly builders

in the district, and the tile plant is the outgrowth of a local desire for

more artistic effects than could be obtained with the tile previously on
the market. Since the tile are made by an expensive process, they are
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only to be seen on some of the finest residences in Carmel and Pebble
Beach.
From 8 to 10 men are emploj'cd when the plant is in fnll operation.

Bibl: State Mineralogist's Report XXI, p. 57, Jan. 1925.

Miscellaneous Deposits.

Echstine Deposit. Mrs. G. P. Echstine, Pleyto. In T. 24 S., R. 8 E.,

M. D. M. An ocenrrence of white plastic clay had been reported to the

Burean. The deposit was investigated in September, 1926, and was
found to consist of a plastic clay that is graj'ish white when dry, but
darkens considerably when wet, and fires to a red color. The property
is difficult of access, and is some 18 miles from the railroad, hence the

clay has no possible commercial value.

Heins Lal-e Deposit. Owner, Martha E. Bardin, Salinas. Tlie bot-

tom of Heins Lake, now dry, situated about two miles southeast of

Salinas, is reported to be composed of blue clay. There is about 300

acres in the deposit, and it is said to average four feet in depth. ^ No
investigation was made by the author.

Jens Deposit. Chualar. A supposed deposit of clay from wliieli it

was reported that several thousand tons had been shii)pe(l. An investi-

gation showed that the material is low-grade feldspar.

Bibl (Clav resources of Monterey County) : Cal. State Min. Bur.

Bull. 38, p. 250; Prel. Kept. 7, "p. 65; Kept. XXI, pp. 29 and 57.

NAPA COUNTY.
General Features.

Xapa County, witli a hind area of 783 square miles, runs nearly to a

point at both extremities. It is bounded on the east by Solano and
Yolo counties and on the west by Lake and Sonoma counties. Its

southerly end touches San Francisco Bay. The main drainage system

of the county is that of the Napa Valley, which is a rich agricultural

section, and is served by a branch line of the Southern Pacific railroad,

extending from San Francisco Bay to Calistoga, in the northwestern

corner of the county. Mt. St. Helena, a prominent landmark, is in the

northwest corner, at the junction with Lake and Sonoma counties.

The principal geological formations in the county, in addition to

Recent sediments in the valleys, are Franciscan (Jurassic) slates, sand-

stones and serpentine, Miocene sandstones and shales, and Tertiary

voloanics.-

The in-incipal mineral resources include quicksilver, inineral water,

miscellaneous stone, and magnesite. Occurrences of diatomite, lime-

stone, copper, iron, chromite, gold, silver, and mineral paint have been

noted. A cement i)lant at one time operated at Napa Junction.

Clay Resources.

Common clays .suitable for brick manufacture occur in the Napa
Valley. Previous to 1890 there was a plant in operation near Napa,

1 Laizure. C. McK., op. cit., p. 29.
- Smith, J. P., The geological formations of California : Cal. State Min. Bur. Bull.

72, and Geological Map.
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where brick and drain tile were made. The cement plant at Napa
Jnnction used local clay in cement manufacture.
An interesting occurrence oi" kaolin is described at considerable length

below, not so much for its present value, which is doubtful in the pres-

ent state of development, but because of its significance in encouraging

further prospecting for commercial deposits in tliis region.

Clark and Mai\'ih Kaolin Mine. This property, referred to in a

previous report ^ as a 'china clay' deposit, owned by W. R. Teale, has
been acquired by J. R. Clark and C. L. Marsh of Calistoga. The
propertv includes the following areas: S.^?, SEj, Sec. 12, and Ni NE^,
Sec. 13," T. 8 N., R. 7 W.. and the Si SW], Sec. 7, NW^ NWj, Sec. 18,

and the diagonal (NW.-SE.) NEJ 5sE\ NW-1 Sec. 18, in T. 8 N., R. 6

W., M. D. M., a total of 300 acres. The principal workings lie near

the top of a hill, 3.5 miles by road south of Calistoga. Some road grad-

ing is necessarv before trucks can be run to the mine.

Photo No. 27. Clark and Marsh Kaolin Mine. Main workings, facing west.
Note scrub brush over deposit, and timber in left background on other
formations. Calistoga, Napa County.

The deposit is a residual kaolin formed by the alteration of a rhyolitic

rock that has a wide distribution in the region. This rock forms the

crest of certain of the low hills south of Calistoga, and is distinguishable

by its white color, and its hardness at the surface, where silicification

has taken place. The debris covering the formation is very thin, and
is composed of irregular grains and fragments of the silicified rock
itself, with only enough soil to support a scattering growth of shrubs,

principally manzanita, w^hereas the soil resulting from the decomposi-
tion of most of the other formations in the region is adequate to support
a growth of hea^7- brush and trees. This characteristic is illustrated

in photo No. 27, wliicli is a view of tlie main workings.

Plate VII is a sketch map of the main workings, from which over 200
tons of kaolin have been removed, some of which has been shipped to

'Cal. State Min. Bur. Prel. Kept. No. 7, p. 65, 1920.
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various clay products manufacturers for testing. An examination of

the -workings shows that the progress of kaolinization has been very
erratic. The hard, silicified zone at the surface is from one to three

feet thick. Below this, the kaolin varies from a non-plastic aggregate
of partly-altered feldspathic grains, to a fine-grained mass that has
fair plasticity. In places, following lines of fracture, the kaolin is

heavily stained bj' iron-bearing minerals, but between these discolored

areas, the mass of the material is practically w'hite in color. The most
discouraging feature of the workings is that most of the headings end
in material that is badly iron-stained. It is estimated that 20% of the
material exposed in the underground workings is contaminated with
iron. The iron-stained portions are distributed in such a manner as

Plate VII

^/KETCH MAP
or

CLAR/K-^'^'^ MARSH KAOL/NM/NE

CAL.'STOOA, CAL/F.
5<r» L. £•

to ZO Ft Uj

to make hand-sorting necessary, rather than selective mining, if the

material is to be mined on a commercial scale. The writer believes

that the general conditions are sufficiently favorable to warrant more
extensive prospecting near these workings, especially at greater depths
below the surface.

From a point alongside a road about 1500 ft. north of the main
workings, and at an elevation 400 feet below them, is a 72-ft. tunnel,

having a direction of S. 75° W. Most of the material encountered in

the tunnel is well kaolinized. but the mass of the material is slightly

stained with iron. The best kaolin lies near the floor of the tunnel, in

that portion between 25 and 50 feet from the portal. Nearer the face,

the rock is not so well decomposed, and there is a large proportion of

unaltered quartz and feldspar. It is possible that an extensive deposit

of kaolin may be ^ou»d b}^ farther prospecting in this locality. No
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streaks of heavily iron-stained material were found in the tunnel, as in

the workings near the top of tlie hill.

This deposit of kaolin has attracted considerable attention in the past

from various clay products manufacturers, but none have felt war-

ranted in incurring the expense of leasing or purchasing the property,

and doing a sufficient amount of prospecting on it to determine the

limits of workable material. It is one of the few localities in the state

where high-grade residual kaolin has been found, and it is more accessi-

ble to marketing centers than the El Cajon IMountain deposit in San
Diego County oi- the deposits at Ilart, San Bernardino County, or

even tlie sedimentary deposit on the Hunter Raneli, Orange County.

Sample No. 190 is representative of the average of the white kaolin

exposed in the main workings. Sample No. 191 is from the same
workings, but was taken from the iron-stained portions of the exposures.

Sample No. 192 was taken as representative of the average white kaolin

from the lower tunnel. The test results are on ])ages 261, 280 and 281.

Bibl (Clay resources of Napa Countv) : State Min. Bur. Rept.

XIV, p. 262 ; Prel. Kept. 7, p. 65.

NEVADA COUNTY.
General Features.

Nevada County is 12 to 20 miles wide and 80 miles long, reacliing

from the Sacramento Valley to the Nevada line. It is bounded on the

north by Yuba and Sierra counties, on the east by the state of Nevada,

on tlie south by Placer, and on the west by Yuba County. It contains

974 square miles, and its population is 10,860 (1920 census).

The mineral production of the county is mostly gold and silver.

Some chromite, copper, granite, lead, and miscellaneous stone are also

produced. Antimony, asbestos, barytes, clay, gems, iron, mineral paint,

IXvrite, soapstone, and tungsten also occur in the county.

Clay Resources.

Previous publications of the Bureau ^ have reported several clay

deposits from the vicinity of Grass Valley, Nevada City and Colfax.

Most of the localities mentioned and a few others that have been recently

called to the attention of the Bureau were visited, but in no place was
found a deposit of high-grade clay that would warrant exploitation

under any commercial conditions that are likely to prevail for many
years to come, although in a number of localities common brick clay of

inferior quality occurs and in at least one locality, on the Sonntag
Ranch, near Peardale (sample No. 169), a buff-burning clay with low
shrinkage and fair strength was found.

The geology of this region has been described by Lindgren and
others.- The few deposits of clay-like materials occur in the Tertiary

superjacent series of sedimentary rocks and rhyolitic flows, and in

many places are closely associated with the Neocene gold-bearing

' Prel. Rept. No. 7, p. 6a.
= Lindgren. Waldemar, The Oold Quartz Veins of Nevada City and Grass Valley,

California; Seventeenth Ann. Rept. U. S. Geol. Survey, Part 2, pp. 1-262, 1896.
Lindgren, "Waldemar, Tertiary Gravels of the Sierra Nevada of California : Prof.

Paper 7.3, U. S. Geol. Survev, pp. 121. 159, 1911.
MacBovle, Errol. Mines and Mineral Resources of Nevada County: State Miner-

alogist's Report XVI, Dec, 1918.
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gravels. One of the most typical of these occurrences is the altered

rhyolitic tuff (sample No. 172) in the Manzanita gravel pit, northeast

of Nevada City. This is commonly described as 'pipe clay.' It is

nearly white in color in tlie dry state, has good plasticity, but burns
red and has a high drying and firing shrinkage. Other clays sampled
in this region i)robably are variations of the same material, but mixed
with varying proportions of decomposed granite and other products of

decomposition of the bedrock series. In general, the better grade of

clays differ from those found in Placer County from Alt a to Gorge
(page 158) in that they have a workable plasticity and workable firing

properties, whereas all of the volcanic claj's of Placer County thus far

examined seem to be totally unsuited for ceramic uses.

The only known clay occurrence of possbile commercial interest in

the county is that at Pine Hill, described below under Pine Hill Mine,
and John Sweet Kaolin Deposit.

Banner Mountnin. Sample No. 170: This was taken from near the

Banner Mountain road, 1.0 mile east from the intersection with the

Nevada City-Colfax road, in or near the NWi NE^, Sec. 30, T. 16 N.,

R. 9 E., M. D. M. This probably corresponds to the deposit formerly
rei)orted under the name of E. M. Taylor.^ The present owner of the

adjoining property is W. E. Parsons, of Grass Valley. No develop-

ment work has been done, but the deposit can be traced for several

hundred feet, and is at least six feet thick, overlain by red andesitic

soil. The material is a white clay shale, and the sample probably con-

tains more iron than would be expected in the mass of the deposit, away
from surface contamination. The test results are on i)age 315.

Beaser Ranch, Chicago Park. Sample No. 168: The sample Avas

taken from an undeveloped deposit on the P. ]M. Beaser Ranch in the

Si Si SWi, Sec. 15, T. 15 N., R. 9 E., M. D. M. The clay is exposed
along the side of a small creek bed. The extent of the deposit could

not be determined, but it is at least two to three feet in thickness, and
is overlain by nonplastic rhyolitic tuff. The deposit is within one-half

mile of the narrow gage railroad connecting Colfax with Grass Valley.

The test results are on page 313.

Manzanita Mine. Sample No. 172: This is a sample of 'i)ipe clay'

from the Manzanita gravel pit, in the NE^ SW|, Sec. 6, T. 16 N.,

R. 9 E., M. D. M., 1.5 miles on the North Bloomfield road from the

center of Nevada City. The clay occurs in beds from 3 to 6 ft. thick,

interbedded with rhyolitic sandstone beds of approximately the same
thickness. The total thickness of rhyolitic clay and interbedded sand-

stone is approximately 90 feet. This formation is overlain by 150 feet

of andesitic tuffaceous breccia, and is underlain by 190 ft. of Neocene
gold-bearing gravel, which in turn rests on the granodiorite bedrock.

This occurrence and that represented by sample No. 171 probably
corresponds to the occurrence previously described as lying in Sec. 6,

T. 16 N., R. 9 E., near the Reddik and'Odin mines.- The test results

are on page 342.

North Bloomfield Road. Sample No. 171: This sample was taken
from alongside the North Bloomfield Road, 1.8 mile northeast from

' Cal. state Min. Bur. Prel. Kept. No. 7, p. 65.
= Op. cit.
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Nevada City, in tlie Wi Sec. 6. T. 16 N., R. 9 E., M. D. M. The

ownership was not determined. Alonp; the upper side of the road at

this point is an exposure of moderately plastic, fine-ofrained clay, nearly

white when dry, but <»reenish when Avet. The bed is over 10 ft. thick

and can be readily traced for over 300 feet. It is overlain by decom-

jtosed andesite. The test results are on pa«:e 329.

The Pi7}€ Hill Mine, now controlled by Tra J. Coe, 462 Mills Buildinp:,

San Francisco, is on the northern half of Pine Hill in Sec. 13, T. 14 N.,

R. 7 E., M. D. M., one mile north of Wolf Post Office, and nine miles

by road to a proposed railroad siding near Auburn. About two-thirds

of this distance is on a paved highway. The property comprises 160

acres, including three patented claims, the Golden Gate, Golden Gate

Extension, and Thrasher.

The mine was originally located and developed as a copper and gold

prospect.^

Several well-defined veins have been found on the property. These

contain some gold, silver, and copper, associated with quartz, pyrite,

and limonite. The footwall of the principal vein is diabase, and the

hanging wall is serpentine. Khyolite and iron-stained porphyry are

found in places. The rocks in the vicinity of the veins have been

altered, and considerable kaolin has been formed, some of which is

moderately pure. Pour sami)les were taken from various points in the

underground workings.o*

Sample No. 159: This is a sample of nearly white kaolin that occurs

as a gouge in a vein exposed by workings on the west side of Pine Hill,

near its crest. At this point, a cross-cut tunnel, 50 feet long, was run

to cut the vein. From near the end of the tunnel, a vertical Avinze,

26 feet deep, was sunk', which was continued as an inclined winze in

the vein which has a dip of 31°, S. 35° E. The inclined winze is now
filled with water and debris to within 60 feet of the bottom of the verti-

cal winze, so that the total depth of the incline could not be determined.

The material included in the samiile was from the footwall gouge that

is expo.sed in the incline throughout its accessible length. It was
impossible to secure a sample entirely free from iron staining by infil-

tration from the overlying pyritic quartz, as the workings have been

open for many years, and are usually flooded to the floor of the tunnel

each winter. It is claimed that auger holes have been drilled into the

footwall to a depth of 14 ft. without penetrating the kaolin, and that

below the layer of surface contamination, the kaolin is nniformly Avhite

in color. It was not possible to verify this statement. No such thick-

ness is exposed in the cross-cut. It is obvious that if the drill-holes

had not been drilled at right angles to the dip of the vein, false indica-

tions of thickness would have resulted. Further exploration in these

workings is necessary before any attempt can be made to predict the

quantity and quality of kaolin that may be available. The test results,

page 261, are favorable, but not as satisfactory as to color as in sample
No. 160.

Sample No. 160: This is a sample from the lower 10 feet of a 50-ft.

vertical shaft near the top of the hill, 200 yards or more east of the

1 MacBoyle, Errol, Mines and Mineral Resources of Nevada County : State Miner-
alogist's Report XVI, 1921.
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West tunnel. The fired color and other ceramic properties of this

material are satisfactory^ for man.y high-grade uses, as shown on
page 261, and the occurrence of the deposit is such as to warrant the
prediction that a commercial tonnage of uniform material would be
disclosed by farther development. The material cut by the first 40 ft.

of the shaft is similar in ]ihysical properties and in mineralogical con-
stitution, but is light pink and yellowish in dry color, showing the
presence of a higher proportion of iron oxide.

Sample No. 166: This is a picked sam])le of wliite kaolin, occurring
as a gouge in a vein cut by a tunnel entering the North side of the hill,

at a low level. The gouge is from two to four feet thick, and grades

into altered country rock, similar in composition to sample No. 167.

The continuity and homogeniety of this occurrence is doubtful. It is

unlikely that this occurrence will be of importance, as continuity,

homogeneity, and sufficient thickness for economic mining may be
lacking. The test results are given on page 316. The fired color is

not as good as in sample No. 160, and the fusion point is considerably

less.

Sample No. 167 : This is a composite sample from a cross-cut branch
of the East tunnel. It is typical of the altered country rock of the

hill, and occurs in abundance. The test results are given on page 315.

It has weak plasticity.

Bibl: State Mineralogist's Report XVI, Nevada County, p. S8.

Sonntag Fanrh, PeardaJr. Smnple No. 169: The samjile was taken

from a drainage ditch on the south side of the You Bet road, 1.8 mile

from Peardale station on the narrow gage railroad. The adjoining

propertv to tlie south is o-waied by H. E. Sonntag, and is in the NE^,
Sec. 3, T. 15 N., R. 9 E., M. D. M. At this point a bed of white plastic

clay crosses the road in an east-west direction, but is difficult to trace

because of the overlying andesitic debris, which weathers to a red,

plastic soil and obscures the underlying structure. No development
work has been done. The clay bed is at least 4 feet thick. The sample
was taken by digging a hole about one foot deep in order to avoid

contamination from the andesite soil that has been washed over the out-

crop, but even with this precaution, the sample contains more iron-

bearing minerals than would be found in the mass of the deposit.

Mr. Sonntag reports that the same clay was found in a spring on his

ranch ^ mile to the west, but this could not be verified. It is not certain

whether this deposit, or the one from which sample No. 168 was secured,^

is the one referred to in previous reports^ as occurring on the De Golia

Ranch. The test results are on page 313.

John Sweet Kaolin Deposit. John Sweet of Wolf owns the south

half of Pine Hill, consisting of 120 acres in Sec. 13, T. 14 N., R. 7 E.,

M. D. M. The same formations as those described under 'Pine Hill

Mine' persist on this property, but very little development has been
done. A 30-ft. vertical sliaft has been sunk on the N^ NE^ of the

section, but this was not accessible at the time of visit in August, 1925.

The general appearance of the material in the dump at this shaft

• See under Beaser Ranch, ante.
»Cal. State Min. Bur. Prel. Kept. No. 7, p. 65,
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resembles that exposed in the 50-ft. vertical shaft on the Pine Hill

property, from which sample No. 160 was taken, and the rather meager
evidence available points to the conclusion that the kaolin was formed

by the alteration of a diabase. A small sample. No. 158, was taken of

the material lying on the dump, but was not tested.

An unsuccessful search was made for the deposits previously

described at Union Hill, and that in Sec. 29, T. 17 N., R. 9 E., M. D. M.

Bibl (Clav resources of Nevada County) : Cal. State Min. Bur.

Bull 38,' pp. 217-218, 250-251; Prel. Kept. No. 7, pp. 65-66.

ORANGE COUNTY.
General Features.'

Orange County is bounded on the east by Riverside County, north by
San Bernardino and Los Angeles counties, west by Los Angeles County
and the Pacific Ocean, and on the soutli by San Diego County. It com-

prises 795 square miles, about three-fifths of this area being valley land

and the remaining two-fiftlis mountainous and foothill land. The popu-
lation of tlie county is 61,375 (1920 census).

The Santa Ana Range of mountains is the line between Orange and
San Bernardino counties, at the northeast corner of the former county.

It is also the dividing line between Orange and San Diego and Riverside

counties. This range also sends up a line of foothills westwardly along

the seashore nearly half way across the county. All the western por-

tion of the county is included in the Santa Ana Valley. The highest

point of land has an elevation of 5675 feet above sea level, and is known
as Santa Ana Peak.

The Santa Ana River comes into the county near the northeast corner

and continues through it in a northwesterly direction, flowing into New-
port Bay. Santiago Creek has its rise in the Santa Ana Range of

mountains, and flows in a northerly and westerly direction, emptying
into the Santa Ana River about two miles northwest of the city of

Santa Ana. Aliso Creek has its rise in the same range, but on the

southern slope of the mountains, and runs in a southwesterly direction,

flowing into the ocean near Arch Beach, about twenty miles southeast of

the mouth of the Santa Ana River. Trabuco, Mission Viejo, and San
Juan creeks have their rise on the south side of the Santa Ana Range
and come together near the sea, reaching the ocean at 'San Juan-by-the-

Sea.' Coyote Creek marks the boundary of the county on the west.

Geology.

The formations of the region consist of a base of granitic and
metamorphic rocks overlain by Cretaceous, Tertiary, and Pleistocene

sediments.

The main portion of the Santa Ana Mountains is composed of ancient

crystalline rocks, mostly slates of Jurassic age ; along the western and
southern flanks, rocks of Chico age are exposed, which in turn are over-

lain by small patches of the Eocene. In the Laguna Hills the formations

exposed are mainly coarse sandstone of Eocene age. These are overlain

along the edges of the hills by beds of sandstone and sh^le of the Mon-
terey series. In the flat area running from Tustin to El Toro the dia-

1 Tucker, Vi". B., Orange County: State Mineralogist's Report XXI, pp. 58-59, 1925.
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tomaeeous shale of the IMonterey series is present, occupying a synclinal

ti-ouuii between the Santa Ana ^Mountains and the Lagnna Hills. This
condition continues southeast through the Capistrano district to the
San Diego County line.

For detailed geology of Orange County the reader is referred to the

reports by Bowers ^ and Fairbanks- in two of the earlier State

^Mineralogist's Reports.

Orange County is among the upper three counties in California in

the value of its mineral production, the other two being Los Angeles
(first in 1926) and Kern (second in 1926) counties. In all three cases,

the principal product is petroleum. Of secondary importance in Orange
County are natural gas, miscellaneous stone, clay, brick, gold, silver,

copper, lead, and zinc. Besides these substances, occurrences of coal,

gypsum, diatomite, sandstone, and tourmaline have been found in

Orange County.

Clay Resources.

Low-grade clays for use in making red-burned structural ware are

fairly abundant in the county, and plants seeking a location need have
no difficulty in finding suitable material.

On the w^est side of the Santa Ana Range are deposits of high-grade
clay that are apparently equal in geological age to the Eocene clays of

the Temescal Valley (Alberhill-Corona district) in Riverside County.
These deposits have been developed in recent years, and a number of

exceptionally good varieties of fireclay are now being produced com-
mercially. An especially interesting occurrence of flint fireclay occurs

on the Goat Ranch, in Santa Ana Canyon, in the Upper Chico (Upper
Cretaceous) formation.

American Silica Company. G. Ray Boggs, president. Office, Suite

1212 Pacific Mutual Building, Los Angeles. This company controls

an important deposit of fireclay on the Hunter and Robinson ranches,

12 miles by road east of the town of El Toro. The Hunter Ranch lies

in Sec. 11,'t. 6 S., R. 7 W., S. B. M., and the Robinson Ranch is adjoin-

ing. At the time the property was visited, in August, 1925, some 1500

tons of clay had been mined from two different openings. Two samples

were taken, No. 63 and 64. The test results are on ]iage 260. Since

1925, the property has been extensively developed, and new deposits of

valuable fireclays have been discovered, hence a description of the

earlier developments is of little value at this time. Through the cour-

tesy of Mr. Boggs, several samples of the clay that was in use in 1926

were secured, both as crude clay, and in mixes that were ]irepared for

the manufacture of fire brick. See samples No. 266, 268 and 270, on

liages 292. 260 and 282. respectively.

The clays are probably of Eocene age.

Brea Clay Products Company. C. M. Haaker, president; A. D.
Yost, superintendent. Home office, Brea. The plant is on the eastern

side of the town of Brea.
Operations commenced in the summer of 1925. Common red brick

is manufactured fro]ii local surface clay which is mined to a depth of

^Bowers, Stephen, Orange County : State Mineralogist's Report X, pp. 399-409,
1890.

= Fairbanks, H. W., Geology of San Diego County : also portions of Orange and
San Bernardino counties: State Mineralogist's Report XI, pp. 113-118, 1893.

1
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10 to 12 feet with a steam shovel. A drag-line eonveyor delivers tlie

elay to a belt eonveyor Avhieh feeds a png-iiiill and aiifjer machine,

equipped with a hand operated side cutter. After drying; in the open

and under sheds, the brick are fired in open oil-fired field kilns. A
semi-Diesel engine is used for operating the i)lant.

The output at the time of visit in July, 1925, was 60,000 brick per

day, and an increase to 80,000 was expected within a short time. The
company also expected to i)roduce hollow tile and roofing tile.

lSam])h> Xo. 6;") was taken for testing. See page 322.

Garhn- Brick and Tile Co. II. Garber, president, Olive. The com-

pany controls 6 acres, one-half mile east of Olive, on the Orange County
Park road. Common brick, hand-made roofing tile, floor tile, roof

dressing and a dust product for molding sand are manufactured.

All of the clay used is mined from a pit on the property. Material

is transported from the clay pit by a drag scraper to the plant, where
it passes through rolls, is elevated to storage bins. The brick are made
by the soft mud process. A pug-mill prepares the clay for the brick

press as well as for the tile plant. The brick are conveyed by a cable

convej-or to drying racks. After drj'ing, the brick are burned in field

kilns, using natural gas as fuel.

Both roof and floor tile are hand molded, air dried under sheds, and
fired in two down-draft kilns. The rated output of the plant is 2000

roof tile and 25,000 brick per day. The ecpiipment includes a 30-h.p.

boiler, Ingersoll-Rand compressor, Blake type crusher, screens and
elevators. From 25 to 30 men are employed.

Bibl: State Mineralogist's Report XXI, p. 65.

Gladding, McBean and Company. Office of Southern Division at

621 South Hope Street, Los Angeles. This company, through its merger
with the Los Angeles Pressed Brick Com))any, now owns the Goat
Ranch, noted in previous reports^ as containing an important deposit

of flint fireclay. The location of tiie property is shown on Plate X,
under Riverside County. The property consists of 1700 acres, and lies

in an extremely rugged portion of the Santa Ana ^Mountains, south of

Gypsum station on the Santa Pe i-ailroad. The deposit lay idle for

many years, but since 1925 considerable development work has been

done, which has demonstrated the presence of large deposits of flint

fireclay and red-burning shale in the Upper Chico (Upper Cretaceous)

formation. A view of one of the fireclay exposures is shown on ])hoto

Xo. 28, and one of the red shale prospect pits is illustrated on photo

No. 29.

The flint fireclay, when dry, is gray to black in color, and has a

conelioidal fraetur(\ The lighter-colored varieties have very much the

appearance of chert, but can easily be scratched with a knife, and when
ground with water, develop moderate plasticity.- It contains from

34% to 40% of alumina, and is highly refractory. Sample No.

282 was taken for testing, but should not be considered as representative

of the deposit, as it is a grab sample from development workings. The

results are on page 282. Sample No. 221 (page 330) of similar material,

1 Prel. Rept. 7, p. 66, and Rept. XXI, p. 66. Listed under "Los Angeles Pressed
Brick Companv."

- In this connection, see Walker, T. C, The Effect of Pine Grinding on an Indurated
Clay: Jour. Amer. Cer. Soc, Vol. 10, pp. 449-450, June, 1927.



142 DIVISION OP MINES AND MININO

but of much poorer quality and containing a high percentage of iron,

was also tevSted.

The red-burning shale has been prospected at a number of points

on the property. It is of value in the manufacture of red-burned vitri-

•^

*

^"^^
A\
f^.

t

X I

Photo No. 2S. Flint fire clay at iiortal of tunnel, Goat
Ranch, Gladding. McBean and Company, Orange County.
(Sample No. 282.)

tied ware, such as sewer j)ipe and paving brick. ISample Xo. 223 (p.

343) was taken and tested.

La Bolsa Tile Company. G. W. Moore, president ; A. W. Griffith,

secretary and manager ; E. R. Bradbury, superintendent. Home office,
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Huntington Beach. This company lias been established for twenty
years. The j)lant anci clay pit are two miles north of Huntington
Beach at Weibling siding on the Soutliern Pacific Railway, adjoining

the northern edge of the Huntington Beach oil field. The company

r'^
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The cl;i,y is iiiiiicd lo a (l('i)th of five feet by a Pordson tractor, using

a harrow for loosening and a scraper to deliver it to a hopper, which

feeds a dry pan. An elevator delivers tlie ground material to a hopper

which feeds a short inig-niill from which the clay passes to an auger

machine. The plant is equipped with two auger machines which are

used to shape all products except drain tile of 10 inches diameter or

larger, for which purpose a vertical steam press is used.

The drying sheds are heated by hot air forced by a blower through

flues under the floor. The air is heated either by the exhaust from the

kilns or by exhaust steam. Tlie drying sheds have a storage capacity

of 60,000 tile. The drying cycle is from 24 to over 60 hours, depending
on tlie size of the ware.

The plant is equipped with three 28-ft. down-draft kilns, with a

capacity of 70 to 80 tons of material each, and one 32-ft. kiln, with a

capacity of 100 tons. Natural gas is generally used as fuel, but the

plant is equipped for oil firing when needed. The firing cycle is 72 to

80 hours to a maximum of 1650° F.

The finished products are dense and hard with a good red color. Ten
men are employed.

Bibl: State Mineralogist's Report XXI, p. 66; Prel. Rept. No. 7,

p. 66.

Olive Roofing Tile Co. Ramon Flores, owner. This is a small plant
near that of the Garber Brick antl Tile Com})any. Hand-made roofing
tile is the only product. Surface clay from the property is utilized.

One kiln is in use.

The plant is a Mexican operation, and as many as 24 men are
employed at times.

Orange County Brick and Tile Company} F. C. Krause, president;
Charles Page, secretary; W. J. Carmichael, general manager. The
company owns nine acres in Sec. 9, T. 4 S., R. 10 W., within the city

limits of Anaheim.
The company is manufacturing building brick, and also produces

sand for building purposes. The material used is unconsolidated sand.
The sand is mixed with lime and cement in the following proportions

:

Common brick: lime 7|%, cement 2%. Face brick: lime 10%,
cement 5%.

Material from the sand ])it is transported by drag-line scraper to a

hopper, from Avhich it goes to a })ucket elevator, elevated and then
])assed through a revolving screen. Here it is sized into three different

sizes ; the over-size and the minus 8-mesh going to storage bins, the fine

sand to wet-grinding pan, where it is ground and then elevated to two
bins, then sent on to the mixer from which it is fed to two American
clay brick rotary presses. One press has a capacity of 8000 brick, the

other 17,000 brick. The brick then are loaded on to cars and given
10-hour heat treatment under 125 pounds pressure in two Hardinge
cylinder driers. Tliese driers are 80 feet long by 6 feet in diameter.

Heat for cylinder driers is furnished by 70-h.p. boiler, oil being used
as fuel. The other equipment is driven by electric motors. Ten men
are employed.

^ By W. B. Tucker, 07;. cit., p. 60. While not a ceramic operation of the type being
con-^iidered in this report, this descriiition i.s included here as of general interest, "

it is tvnical of similar cjpeT'ations in various parts of the state.
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The Vitrefrax Company (O'Neill Ranch Fire Clay Deposit). On
the Raiiclio de Santa ^Farj^arita, the <>reater portion of -wliich is now
owned by the Jerome O'Neill I'aiiiily, are several excellent showings of

high-grade fireclay, one of which has been leased and developed within

the last few j^ears through the efforts of the Vitrefrax Company of Los
Angeles. This deposit is 10.2 miles by i-oad east of San Juan Capis-

trano, in Gabino Canon, close to the San Diego County line. The
material consists of a white and blue-gray fireclay high in alumina,
and quite free from ii'on stains. It is known locally as a bone clay,

and in fact corresponds in analysis to that of typical bone clays, but
without the distinctive jiisolitic structure of the type clays. The fire-

clay bed is overlain by a thin bed of black carbonaceous ])lastic clay,

which separates it from the overlying loosely con.solidated sandstone.
Underlying tlie fireclay is a mottled ])lastic clay, similar in general
appearance to the Alberhill i)ink-mottled variety. The thickness of the

Photo No. ;>1. Vitrefrax Co. Entrance to upper chamber workings, O'Neill
Ranch clay depo.sit. Orange County. (Sample No. 62.)

fireclay, as exposed in the workings, is from 10 to 15 feet. The bed is

flat-lying, with a slight westerly dip. A view of the deposit is shown
on plioto No. 31.

The clay is recovered by chamber mining, using posts where needed
to support the overburden. At the time of visit, in July, 1925, an
area of 70 by 25 feet had been mined and a 100-foot tunnel had been
driven to the west of the chambers, and at a lower level, with the object

of providing for gravity loading of small mine cars, by means of a

raise to the clay bed. One of these raises had been driven nearly to

the roof of the clay, and demonstrated that the total thickness of clay

above the tunnel is nearly 20 feet.

At several other localities in the vicinity are exposures of various
grades of clay. It is likely that in the future, important clay beds will

be developed and mined.

10—54979
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Samjile No. 62 was taken for testing. See page 259.

Bibl (Clay resources of Orange County) : Repts. XV, 519; XXI,
pp. 65-67. Prel. Kept. 7, j)]). 66-67.

PLACER COUNTY.
General Features.'

Placer County extends from the Sacramento Valley on the west for

a distance of 80 miles to the Nevada state line on the eastern slope of

the Sierra Nevada, including the larger part of Lake Tahoe. The total

area is 1395 square miles. The elevation increases gradually from near
sea level on the west to mountain peaks 8000 to 9000 feet high along the

summit of the range on the east, then descends to 6225 feet along Lake
Tahoe. There is a corresponding variation in climatic conditions. The
western part of the count}' below an elevation of 2500 feet supports
most of its industries and nearly all of the population of about 20,000.

In this region snow seldom falls below 2000 feet elevation and never
lies on the ground below that elevation. The county seat, Auburn, is

at an elevation of 1360 feet, and the di.strict from there westward
through Newcastle, Penryn, Loomis and Rocklin is the most important
deciduous fruit producing area in the state, Newcastle being the leading

shipping point. The soil is mainly decomposed granite and granodiorite

on the west and amphibolite schist and diabase near Auburn and to the

east, until the granodiorite of the high mountains is reached.

The Ogden route of the Southern Pacific system traverses the county
from the Sacramento line to the summit of the Sierra Nevada, passing

through the principal towns, and the Oregon branch of the same rail-

road, leaving the main line at Roseville, passes northward through Lin-

coln, serving the farming and clay Avorking industries there. Two state

highways run about parallel to the two lines of railroad, one eastward

from Sacramento over the mountains, and the other northward from
Roseville along the east side of Sacramento Valley. A third state high-

way runs north from Auburn to Grass Valley and Nevada City, in

Nevada County.
Taking its name from the Spanish, because of the richness of its sur-

face gold placers, the county showed a great diversity of mineral

resources at an early date, and was distinctly a mining county until

about 1890, when fruit raising began on a large scale for eastern ship-

ment. Lumbering and the summer grazing of cattle in the higher

mountains have been less important industries.

Gold has been the principal mineral ]n-oduct of the county, but since

1920 the value of the pottery clay and brick production has exceeded

that of the gold production. Since 1922, the value of pottery clay alone

has been greater than that of gold. Other mineral products that have

been produced commercially in recent years include miscellaneous stone,

granite, silica (quartz), chromite and copi)er. Small tonnages of

asbestos, manganese ore, magnesite, mineral paint and soapstone have

been shipped at various times, and the limestone production of the

county was at one time of importance.

Clay Resources.

A remnant of the lone formation, containing valuable clay deposits,

occurs on the edge of the Sacramento Valley at Lincoln. Since 1875,

> Logan. C. A., State Mineralogist's Kept. XXIII, pp. 235-237, 1927,



CLAY RESOURCES AND CERA:\riC INDUSTRY 147

this area lias been a elay produeiii^' and clay woi'kin*; center. Present
prodnction from the district is between 12;"), ()()() and ir)(),0()0 tons
annnally. Other remnants of the lone foi-mation occnr at varions ])laees

in the county, ami cla\s have been found in other formations, but none
of these have led to the discovery of commercial deposits. On account
of the fact that the active clay workinji; industry centers about Lincoln,

the discussion of the elay resources of the county is divided into two
sections: the Lincoln District, and ^liseellancons Deposits.

Lincoln District.

At Lincoln is one of the three most inipoHant clay dejiosits in the

state. The deposits undei-lie a fjroup of low hills that rise to a maxi-
mum of 80 feet above the alluvial jilain of the Sacramento Valley. The
clays are a remnant of the lone formation which was jirotected from
erosion by a capping of andesite-agglomerate. As shown by C. N.
Schuette,^ and illustrated in the vertical section through a portion of

the jiroperty of the Clay Cor])()i-ation of Califoinia, |)late IX, the upi)er
clay beds have been removed by erosion a short distance beyond the

limits of the ])resent lava cap. Since the i)eriod of erosion, gravel,

sand, and soil from the rivers and flood plains of the Sacramento Valley
have raised the floor of the valley to its present level.

In some ])laces the recent dej^osits abut against the margin of the
lava cap, and in other {)laces they lie against the gently-slo])ing surface
of erosion of the uj)])er clay beds, thus affording some exposures of
elay which aided in the original discovery and development of the
de])0sits.

The clay beds lie ])ractically hori;^ontal, and are characterized by
remarkable uniformity in thickness and quality- over large areas.

Several different beds can be differentiated and are of sufficient thick-

ness to permit separate mining. The ceramic ])roperties of the clays
may be summarized as follows: The drying and fii-ing shrinkage is

high, but shrinkage takes })lace with little danger of cracking. The
fusion point lies between cone 28 and cone 33 ; fired colors range from
light buff to light red; knife hardness develo])s near cone 1; vitrifica-

tion is well advanced (less than 3';> absorption) at cone 13; and fired

strengths are good, but with the highly-grogged mixtures necessary to

avoid excessive shrinkage, the body strength may not be so high as is

desired. The princijial uses are for architectural terra cotta, fire brick
and stoneware.

Clay Corporation of California, .lolin T. Koberts, ])resident. Home
office, Kialto Building, San Francisco. The mining property of the
Clay Corporation of California, a subsidiary of the Stockton Fire Brick
Company, has recently been described by C. N. Schuette.- The descrip-
tion that follows is ])artly based on ^Mr. Schuette 's article, and partly
upon notes made by the Avriter when the property was visited on
August 13, 1925, and again on June 25, 1926.

The property is in Sec. 4 and 9, T. 12 N., R. 6 E., M. D. M. The
area is covered by andesite-agglomerate from its southern boundary to

Engineering Principles Applied to Exploitation of a Clay Deposit, Eng. and Min.
Jour.-Press. Vol. 121, p. 964, June 12, 1926.

- Op. cit.
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Plate VIII. General arrangement of quarry and plant of the Clay
Corporation of California, Lincoln, Placer County. (Reprinted
by i)erniission of Engineering and Mining Journal.)

I
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a line roiij;lily i)ar;illel to and ai)i)roximately 1600 ft. north of the

Lineoln-Marysville ]ii<>'hway. Drilliiiji' and test ))ittin^' shows that all

of tlio chiy beds exposed in tlie adjoining property of the Lincoln Clay
Prodncts Co. on the south ])ersist on an even grade, thickness, and
character under the area covered by the lava flow, but that they do not
])ersist northward as they had been removed by erosion before the

deposition of the valk\y sediments. This condition is shown in the

generalized north-and-south cross-section, plate 9. Over 1,000,000 tons

of clay corresponding to the Lincoln Clay Products Co. No. 1-6, have
been developed.

The general arrangement of the quarry and i)lant is shown on plate

VIII. Since the stripping is as thick or thicker than the underlying
clay, the trackage was laid out to place the waste dump as near the pit as

possible. The quarry starts on the north slope of the hill and is carried

parallel to the trend of the hill, thus giving a pit face of sufficient

Photo No. 32. End-cut during preparation of pit of Clay Corporation of Cali-
fornia, at Lincoln, Placer County. (Samples No. 152 and 153.)

length to yield a full season's tonnage at one cut. The pit face is 1700

feet long. ,

The ])it equi])ment consists of a f-cu. yd. gasoline shovel, an 8-ton

gasoline locomotive, ten 8-yd. rocker dump cars, and two flat cars.

Thirty-])ound rail and o6-in. track grade is used, with a maximum of

2% grade. Photo No. 32 shows the shovel at work during the prepara-

tion of the pit.

Tlie clay storage ])lant was designed with the object of .securing a

thorough mixing of the clay as received from the pit, and to remove as

much water as possible before sliipping. The clay is crushed to 2^ in.

in a 21 by 42 in. single-roll crusher. The crusher discharge is carried

by an IS-in. belt conveyor to llie top of tlie storage building, where it is

spread in a lliin layer over the surface of llie bin by a self-propelled,

self-reversing 1rii)])er. Drying by the hot summer air sweej)ing tlirough

the building is very etfective. A concrete reclaiming tunnel under the

floor of the storage building is equipped with hand-operated gates to

I
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dischar^^e the clay to an 18-in. belt conveyor, which carries it to a cross-

tunnel at one end of the building, where the clay is delivered to an
inclined-belt conveyor, 18 in. wide, running up to the top of the three

oO-ton storage bins in the mill building.

From the end bin the clay can be drawn directly into railroad cars

on the spur track. PVoni either or all of the bins, the clay can be fed

by apron feeders to a chute leading to a five-roller low-side Raymond
mill. The ])ulverized clay is blown to a cyclone collector in the toj) of

the mill building, and is delivered to any one of three -lO-ton bins, which
are fitted with three sacking spouts each. The sacked clay is stored in

the building while awaiting shipment.

The pit is o])erated in the dry season between ]\Iay and December.
The minimum operating force consists of the superintendent, two men
on the shovel, two men on haulage, and two men to operate the plant.

Two or three extra men may be required from time to time, and at the

beginning of the season a track gang is employed for two weeks to

prepare the track for the season's operation. Two men attend to

shi|)|nng and pulverizing in the winter.

The capacity of the i)lant, from pit to storage, is three 5-car trains

])er hour, or slightly over 540 tons ])er 8-hr. day. The maximum
capacity of the storage building is 18,000 tons. The total annual
capacity of the plant when operated as described is 50,000 tons. This
could be increased without extra equipment by two-shift operation
during the summer, with storage of pulverized clay, as well as crushed
clay, at the beginning of winter.

The storage and pulverizing plant require 192 hp., distributed as

follows

:

Horsepower of
Unit driving motor

21 by 42-in. single-roll crusher 40
18-in. conveyor, 366 ft. long 20
18-in. reclaiming conveyor, 265 ft. long 15
18-in. cross conveyor to mill building, 172 ft. long 15
Bin feeders 2
Raymond mill 60
Raymond mill fan 40

Total -- 192

]\Iiscellaneous electric ])ower used on the property include a com-
))ressor for oi)erating rock drills, a inimji for draining the pit, and a

lighting system.
^

Samples : At the time the pit w^as sampled, on August 13, 1925, the

cut had not been carried to the bottom of the bed that corresponds to

the No. 1-6 clay (sample No. 146, p. 303) on the pit of the Lincoln
Clay Products Co. Two samples were taken, however, both of which
overlie the No. 1-6 clay. In 1926, a sample of prepared clay was
obtained from the company, and was tested under No. 280.

No. 152 is a plastic clay lying in a 6-ft. bed beneath the capping.
The test results are given on i)age 304. No. 153 (p. 299) is a less

]ilastic clay from a 3 to 4 ft. bed underlying No. 152. It is one of the
clays included in the No. (sample No. 145, p. 291) clay of the Lincoln
Clay Products Co. No. 280 is more re|)resentative of the material
available during the normal operation of the pit. (See page 305.)

GJaddhui, McBran and Company. Lincoln Plant. Athnll McP>ean,
president; A. L. Gladding, vice president. General offices, 660 Market
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Street, San Francisco. Chas. Gladdino-, manager at Lincoln. The
Lincoln ])lant of Gladding', McBean & Co. was established in 1875, and
has operated continuously since that time. The compa):y was incor-

porated in 1886, and has steadily expanded the scope oi its operations

until at the present time it is the largest clay products manufacturing
organization west of the Mississipi)i Valley. The company now owns
three large plants, one at Lincoln, one at Glendale, Los Angeles County,

and the third at Auburn, Washington. It has recently acquired control

of the Los Angeles Pressed Brick Co., operating several large plants in

southern California, and of the Denny-Renton Clay and Coal Co. of

Seattle, Washington, operating two plants in Washington and one at

Portland, Oregon.
The Lincoln plant specializes on architectural terra cotta, fire brick,

face brick, roofing tile, sewer pipe, chimney pipe, and garden pottery.

A fine example of the use of architectural terra cotta manufactured at

Photo No. 33. Clay pit of Gladding, McBean & Co., at Lincoln, Placer County.

Lincoln is the new Russ Building in San Francisco. Photo No. 1

(frontispiece) is a view of this building. Many other important

buildings on the Pacific Coast have been faced with terra cotta from

one of the company's plants.

Clay Deposit: The company owns 480 acres of clay land in Sec. 9

and 10 of T. 12 N., R. 6 E., M. D. M. The present working pit, shown
in photo No. 33, is in the SE]- of Sec. 9. A section through the pit is

as follows

:

Section Through Pit of Gladding, McBean & Co., at Lincoln.

Sample Test data Thicknes.s,
No. on page Character of material feet

Lava: Andesite-agglomerale S

155 325 Pit sand : Iron-stained clay, sand and fine gravel 10
Sand and gravel, not usd 15

156 299 Fire-proofing clay, corresponding in quality and thick-
ness to L. C. P. Co., No. 0, sample No. 145 7

157 304 Terra cotta clay, corresponding in quality and thick-
ness to L. C. P. Co., No. 1-G, sample No. 146 15
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Data Avere not availablo for definitely determining the correlation

with the clay beds exposed on the properties to the north, but it seems

])robable that the fire-proofingr clay, sample No. 156, corresponds to the

No. clay of the Lincoln Clay Products Co., sample No. 145, and that

the terra cotta clay, sample No. 157, corresponds to the No. 1-6 clay,

sample No. 146. The overlyinj? sand and j>ravel beds in the Gladdinj;,

IMcBean pit would indicate that the lava cap was laid down on this

area before these beds were eroded, whereas to the north most of the

material overlyinji- the clay beds had been removed before the deposition

of lava, and in some places the ujiper clay beds themselves had been

partly encroached upon by erosion. However, the bed underlying the

terra cotta clay is of similar material, which indicates either that the

No. 7 and No. 8 clays of the Lincoln Clay Products Co. are absent here,

or that the correlation does not hold.

I\IiNiNG : The clay is mined by steam shovel in benches, as shown on

photo No. 33. The pit is over 1100 ft. long:. Waste is carried to the

dump, and clay to the plant, on an industrial railroad, with a steam

locomotive and 5-ton dump cars. The production of clay is at the rate

of approximately 500 tons per day during the dry season. Water that

runs into the pit during the winter is pumped out at the beginning of

each dry season, and little pumping is ordinarily required during the

summer.

Plant: The plant occupies a 25-acre tract, on the northern edge of

the town of Lincoln, and nearly one mile southeast of the clay pit. An
airplane view of the ])lant is shown on photo No. 34. In addition to

clays from the local pit, clay and sand from lone, clay from Natoma,
quartz from various sources, and grog are used in the body mixtures.

In the design and operation of the plant, extreme care is used to ensure
uniformit}^ of raw materials, and accuracy of body proportioning.
I'pon being delivered to the plant, all materials are stock-piled sepa-

rately in a covered shed. A 4-tou traveling crane reclaims the mate-
rials and delivers them to one of nine small bins, which feed four dry
pans, o])erated to grind through a 14-mesh screen. The ground mate-
rials, still se])arate, are then elevated to storage bins. The body mix-
tures are proportioned from these bins by means of disc feeders.

The terra cotta body mixture contains approximately 50% terra

cotta clay, 10.0% non-plastic clay, and 40.0% grog, by volume of minus
14-mesh material.^

The body mixture is prepared by double pugging, and the average
water content of the wads is 26%. The wads are aged under damp
burlap in cool rooms before being sent to the pressers, but the minimum
aiding period is often only two or three hours. The pressing room has
no unusual features. All of the terra cotta and garden pottery are

shaped by hand pressing in plaster molds.

Terra cotta, roofing tile and electrical conduit are dried in Carrier

ejector humidity driers, which are designed to give accurate control

over the four factors of time, temperature, humidity and velocity during
drying. Tlie drying cycle in use at the time of visit on August 14,

1925, was as folloAvs: The drying atmosphere began with five hours at

]20° F. and 60% humidity was increased by steps to 212° and 50%
' Larkln. P. G., and Curry, E. R., Notes on Terra Cotta Body Shrinkage, Jour. Am.

Cer. Soc. Vol. 8, p. 113, 1925.
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humidity, in a period of five hours, tlien Avas held at 212° F. Avith

urailually decreasing; humidity for 12 hours, and the ware was finally

drawn about one hour later. The averagre dryinjr cycle thus occupied

23 hours. Waste-heat tunnel driers are u.sed for firebrick and face

brick.

Eleven down-draft oil-fired muff}e kilns are in use for terra cotta

firing. The body and glaze mature together at cone 4 (2000° P.), with

a heating schedule of nearly four days. Four days are allowed for

cooling, and three days for unloading and setting for the next burn,

making the turn-over time 11 days. The average total linear shrinkage,

on a plastic basis, is 6.9%. The body color is buff.

Fire brick are made from a mixture of terra cotta clay (sample No.

157), ground fire brick grog, and fpiartz. The brick are shaped in a

side-cut auger-machine. Three round down-draft kilns are usually in

use for firing fire brick. The firing cycle occu])ies five to six days
firing, and about an equal time cooling. The finishing temperature
corresponds to cone 11 down, or 1285° C.

Face brick are made from local materials, using all three of tlie

materials mined in the company's pit, proportioned according to colors

desired. Practically all the face brick produced in the ])lant is buff

or cream color. An angei- machine shapes the brick, which are either

end- or side-cut. They are fired to 2200" F. in round down-draft kilns,

four of which are usually in use for this class of ware.

The sewer ])i])e mixture contains 'fire-proofing clay' (sample No.

156), Tone sand and grog. Electrical conduit is made from the same
mixture, with the addition of some Natonia clay (samjjje No. 212, j). 337). ^'P

Twelve round doAvn-draft kilns are in service on these two classes of %^

ware, firing to a maximum tem]ierature of 1200" C. in about seven

days, including the salt glazing period, then cooling for a nearly equal

period.

Roofing tile is made from a mixture of local materials and Natoma
clay. Drain tile is made from a similar mixture. Both are shaped on
an auger machine. The roofing tile is fired in a tunnel kiln, 363 feet

long, with a 43 hour cycle to a maximum temperature of cone 3

(1145° F.). Studies made at the plant liave demonstrated a saving of

50% of the fuel consumption of a round down-draft kiln for this class

of ware.

In addition to the products already mentioned, flue lining is manu-
factured. Four round down-draft kilns are in use for firing this

product.

All the firing is done with oil fuel, atomized by compressed air. A
complete pyrometric control of all kilns ensures uniform firing condi-

tions, and economy of fuel. Electric i)Ower is used throughout the

plant.

The plant contains an architectural and sculpturing dej)artment. a

drafting department, and a ceramic laboratory. As in most plants
specializing in architectural terra cotta, the staff of the ceramic labora-
tory spend the greater i)art of their time developing glazes.

About 600 men are emi)loyed in the plant, of Avhom a large proportion
are on ])iece work. A summary of the kiln equi])ment and the ap])roxi-

mate annual ca])acity of various classes of ware are given in the follow-
ing table

:

/.
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Kiln Data and Approximate Annual Capacity of Gladding, McBean & Co. Plant
at Lincoln.

Firing'
No. of Type of Max. temp., time, Annual

Class of ware kilns kiln °F. days capacity
Arcliitectural terra cotta- 11 Muffle d.d. 2000 3.75 12,000 tons
Sewer pipe and conduit 12 Round d.d. 2190 7 20,000 tons
Face brick 4 Round d.d. 2190 6 3,200 M
Firebrick 2 Round d.d. 2370 6 1,600 M
Chimney pipe 4 Round d.d. 1830 4 3,000 tons
Drain tile Set with other ware
Roofing tile 1 363 ft. tunnel 1975 43 hrs. 12,000 tons
Garden pottery Occasional

Lincoln Clay Products Co. M. J. Dillman, president, Lincoln. The
Lincoln Clay Products Company has no manufacturing plant, and is

exclusively engaged in the mining of clays. ^ The property is located two
miles northwest of Lincoln, in "the N| of Sec. 4, T. 12 N., R. 6 E.,

M. D. M. It has been in operation for over thirty years.

Photo No. 35. General view of the pit and plant of the Lincoln Clay Products
Co., looking south from the top of the storage building of the Clay Corpora-
tion of California. The Clay Corporation's offlce building is in the right
foreground.

The pit is w^orked in benches by a combination of a spiral a])proacli

and an incline as shown in photos Nos. 35, 36 and 37. Benches are

established on the bottom of each clay bed, or series of beds, that is to

be mined separately. Gasoline locomotives are used to haul train-

loads of stripping or clay from the upper beds and an incline hoist is

used to remove the clay that is mined near the bottom of the pit. The
pit is over 1200 feet long and 600 feet wide and the maximum depth is

60 feet.

The clay is loosened by hand di'illing and blasting. A IJ cu. yd.
gasoline shovel is used for loading clay from tlie thicker beds, and hand
loading is used on the thinner beds. Five gasoline locomotives are in

service. Two of these weigh three tons and the others weigh four, six,

' A clay-working plant i.s contemplated in the near future.
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Photo No. 36. Eastern end of pit of Lincoln Clay Products Co., near Lincoln.

Samples No. 145 to 150 were taken from the pit.

Photo No. 37. Western end of pit of Lincoln Clay Products Co. with clay
grinding and storage plant of the Clay Corporation of California in the

middle background.
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and eip:ht tons, respectively. A eentrifn^al ])um]) is used to remove
run-otf water from the pit.

A section tlirougli the pit follows

:

Average
Sample Test data thicknes.s,
No. on page Class of material feet

Soil and gravel 1- 3
Lava 1- 6

145 291 -Xo. clay: Face brick body 8
146 303 No. 1-6 clay: Terra cotta body 1 .o

147 303 No. 7 clay : Tile, face brick, sewer pipe. High in iron. 12
148 336 No. 8 clay: Higher in iron than No. 7 6
149 298 No. 9 clav : Similar to No. 1-6 8
150 291 No. 10 clay: Similar to No. 9 22

A larjre storage shed, shoAvn in photo No. 35, provides storage of

clay during the rainy season, allows for fluctuations in mining and
shipping during the season, ensures a certain degree of mixing to mini-

mize the effect of local variations in the quality of clay, and permits
seasoning of clay for those customers who so desire.

In the fall of 1918 a washing plant was built for the purpose of

investigating the commercial pos.sibilities of marketing a waslied

product. The clay was ground in a Graupner centrifugal mill, mixed
with water, and settled in vats. The thickened slip was dipi)ed out by
hand and sun-dried in shallow trays. The principal effect of tliis

process was to eliminate a certain proportion of the sand that is present

in the raw clay, thereby producing a finer grained clay that has a more
uniform, but greater, shrinkage. On account of high freight rates on
washed clay, compared to crude clay, and because of the fact that the

washed clay did not ]iossess sufficient advantages in use, washing was
discontinued after a brief period. In order to permit a study of the

properties of the washed material, ]\Ir. Dillman kindly gave tlie writer

a sack from the warehouse. This is sample No. 151, and the test

results are given on page 303.

An average of 12 men are employed. The annual output varies with
market demands, but is usually in excess of 50,000 tons. The selling

price of the clay, f. o. b. cars at the plant, averages $1.75 per ton.

Miscellaneous Deposits.

Previous publications^ by the State Mining Bureau have reported

occurrences of clay at various points along or near the line of the

Southern Pacific Railroad, from Alta to Gorge. The most i)romising

of these were visited in August, 1925, and were in each case found to

be derivatives of the andesitic tuff-breccias, rhyolite tuffs, or volcanic

ashes that are remnants of the great Tertiary volcanic deposits that at

one time completely covered the basement rocks of tlie west slope of

Sierra Nevad? Mountains, before the more recent period of tilting and
stream cutting that has resulted in the ])resent topography. Rock
decomposition and alteration has i)rogre.ssed to a varying degree in

many of these materials, with the result that in places there are exten-

sive beds of fine-grained, white, greenish-white, or yellowish-white

material having a certain degree of plasticity that are often mi.staken

for useful clays. They are, however, of no value for ceramic ])urposes,

on account of high drying and firing shrinkage, low cohesion in the

partly-dried condition which results in serious cracking during drying,

» Prel. Rept. No. 7, p. 67-73.
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low fusibility, and dii'ty yollnw or red firiii<i- colors. Even if tlioy can

be successfully dried without crackiui:-, the excessive sliriukajre will

cause warping-, aiul they are i)ractically impossible to fire without

splitting. A characteristic feature tliat renders easy the field elimina-

tion of such materials is the spongy, sticky plasticity developed upon
the addition of water, coujjled witli the large amount of water that the

material will absorb to (Un-elop this 'plasticity,' usually amounting to

over 75% of the solids by weight.

As representative of this class of material, samjdes No. 161 to 165,

inclusive, were taken, and two of them, No. IGl and 163, were submitted
to a portion of the ceramic tests.

Sample No. 161 was taken from a 50-foot railroad cut, 1 mile west
of Gorge, between mile 157 and 158 on the railroad. The bed sami)led
was 6 to 8 feet thick, and is exposed for a length of over 300 feet in the

cut. It is overlain by 12 feet (maximum) of overburden on the south
side of the cut, consisting of gravel and decomposed andesite, and is

underlain by white rhyolitic tuff (?). The sample developed sticky

plasticity with 71.5/t water, and with less water was merely spongy
Avithout much cohesion. The test pieces all sjilit badly during drying,
and while hard, were very brittle. The calculated linear drying
shrinkage, based on dry length, was 28.5%. It was not possible to

obtain the dry transverse strength of the undiluted material, and the
test pieces were not fired.

Samples No. 162, 163, and 164 were taken from successive beds (top

to bottom) of material exi)osed along the highway 0.9 mile above
Baxter, or 2.1 miles above Towle. Each bed is approximately 2.5 feet

thick, and the series is exposed for a distance of over 100 feet. It is

overlain by from to 3 feet of white sand tuff. Some tests were made
on No. 163, but tlie others were discarded. The plastic working prop-
erties of sample No. 163 are similar to those possessed by sample No. 161,

except that the presence of a larger amount of non-plastic material
soriiewhat modifies the stickiness. The water of plasticity is 67.1%,
the calculated linear shrinkage, dry basis, is 18.4% and the total drying
and firing slirinkage to cone 06 (1005° C.) is 22.1 per cent of the plastic

length. Visible drying cracks did not develoji, but the erratic results

obtained from dry transverse strength tests indicates the presence of

lines of weakness. All of the fired pieces cracked badly. (See page 350.)

Sample No. 165 was from a railroad cut 1100 feet above (east) of

Alta station, described ami illustrated in Preliminary Report No. 7,

l)age 73. The exposed face is 35 feet thick and 600 feet long, con-
sisting of alternating layers of fine grained yellowish i)lastic 'clay,'

and of a sandier and whiter variety of the same material, overlain by
red decomposed andesite varying from two to eight feet in thickness.

The portion sampled was from a yellowish plastic bed varying from
four to ten feet in thickness, midway between the top and bottom of
the exposure. No tests were made other than pugging a small portion
of the material with water and noting its general similarity to the
materials represented by samples No. 161-164.

Valleij View Mine. Owned by Judge J. B. Landis and Ed. Gavlord,
of Auburn. Tliis property is in SE^ Sec. 12 and NEj Sec. 24, T.

13 N., R. 6 E., M. D. ]M., eight miles by road northeast of Lincoln.
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Under tlio name of Wliiskoy Hill or IIar])ondino; Mine, it was Avorked
for «>'old in the sixties, but later developeil into a eojjper pi-operty. In
the lower workingis, sphalerite and pyrite increased in quantity and the

Photo No. 38. Valley View Mine, Placer County. Portal of lower tunnel.
(Sample No. 261 from glory hole that connects with the tunnel.)

Photo No. 39. Valley View Mine, Placer County. Upper workings. (Sample
No. 262 from bank to left (east) of center of view.)

copper minerals decreased. There has been no production since 1918.

The ore occurs in part in altered dikes which intrude the amphibolite

schist country rock. In the upper workings, still accessible through a

tunnel, a glory hole, and an open cut, the dike rock has been kaolinized.
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The degree of kaoliiii/fitioii and tlie percentage of iron vary eonsid-

eral)ly in different i)arts oi' tlie exposures, but in places the material is

well kaolinized, lias fair plasticity, and is comparatively free from iron.

Photos No. .'58 and 8i) are views of the property. Three samples were
taken. No. 2(il (p. o2S) was taken from an undci-ground cliamber that

connects by a chute to the tunnel, the i)ortai of which is shown on photo
No. 38. The sample represents a small kidney of kaolinized material,

exposed over an area about 10 feet square, and at least 4 feet thick.

A ])eculiarity of the sample is that while it is distinctly red-burning,

it has a softening point of cone 28 (1615° C). No. 262 (p. 350) was
taken from the open cut shown in photo No. 39, and is representative of

the material from the bank to the left (east) of the center of view.

Tliis material has little or no ceramic value. No. 263 (p. 292) is a

sample of white kaolin from the same open cut. It occurs as small

isolated pockets, some of which are clearly shown on the right-hand

side of photo No 39 as white patches. The material is nearly wiiite-

burning. has fair pla.sticity, and a high softening temperature (cone

32-33, about 1720° C). Unfortunately, thei'e is little indiccition that

large bodies of equally good material will be found on the property.

Bibl (Vallev View Mine) : Cal. State Min. Bur. Bull. 50, p. 174.

Kept. XV, pp. 327-330; XXIII, pp. 246-247 and 286.

RIVERSIDE COUNTY.
General Features.

Riverside County lies in the southern portion of the state. It is

bounded on the north by San Bernardino County, on the east by the
state of Arizona, on the south by Imperial and San Diego counties, and
on the west by Orange County. The county has an area of 7420 square
miles and a population of 60,297 (1920 census). It is the fourth
county in size and the seventh in regard to the total value of mineral
output (1925).

The surface of Kiverside County, like that of much of southeastern

California, is characterized by bare mountain ranges, separated by
nearly-level arid belts of varying width. The minor ranges of moun-
tains rise abruptly from the desert plains, having the appearance of

being the summits of larger ranges whose bases are buried beneath the

loose deposits of the desert. The San Bernardino and San Jacinto

mountains are the most prominent ranges, the peaks of which rise to

more than 10,000 feet above sea level. On the western edge of the

county, and sei)arating it from Orange County, is the Santa Ana Range.

Geology.

A detailed study of the geology of Riverside County has not yet been
made. In the desert areas of the eastern portion of the county, the
principal formations, besides Quaternary gravels, are pre-Cambrian
and Paleozoic metamorphics ; some Tertiary sediments, mostly Pliocene

;

and various plutonic and volcanic rocks. In the western portion of the
county, near Orange County, are extensive areas of Triassic, Upper
Cretaceous, Eocene and Miocene age.^

» Smith, J. p., The geologic formations of California : State Min. Bur. Bull.
72 and Geological Map. See also for bibliography ui- to date of issue in 1916.
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The mineral resources of the county incIivJo V^rick, cement, clay, coal,

copper, feldspar, gems, gold, gypsum, iron, lead, limestone, manganese,

magnesite, marble, mineral paint, mineral water, salt, soapstone, silver,

miscellaneous stone, and tin. In 11)25, seventeen dift'erent minerals

were commercially produced, the most important being, in the order

of their production, cement, miscellaneous stone, brick and hollow

building tile, pottery clay, silica (quartz), granite, feldspar, and lead.

Clay Resources.

The Alberhill-Corona district in western Riverside County is one of

the three most important clay producing areas in the state. The clay

deposits extend in a belt along the Temescal Valley for fifteen miles

from Elsinore on the southeast to Corona on the northwest. The clays

were laid down in Eocene time, when the Temescal Valley was an arm
of the sea opening northward into the valley of western San Bernardino

County and extending southerly to Temecula. The width of the basin

is from one to two miles, and the depth in places is over 600 feet. A
property map of the district is given on plate X.

The general character of the deposits is well described in the follow-

ing excerpts from an article by the late J. H. Hill,^ then president of

the Alberhill Coal and Clay Company, the largest producer in the

district

:

"At the Alberhill pits, the clays present a wide diversity of color, character, and
degree of consolidation. An extraordinary variety is found, including siliceous fire-
clays, ball clays, plastic white- and buff-ljurning clays, highly aluminous and very
refractory clays, numerous red-burning clays, and an extensive bed of material from
which a china clay is obtained by v^ashing. A bed of lignite coal ranging from two
to eleven feet in thickness occurs conformably with the clay strata, and adjacent to
this the best fireclays are found. The strata are regular and persistent, and dip to
the southwest with an average value of 10 degrees, with local variations due to an
undulatory or wavy folding.

"Minor local disturbances appear to have prevailed at Intervals during deposition
of these clays, and coarse sandy beds are interspersed with fine-grained plastic clays.
In these sandy beds, the coarse silica sand is often intermixed in a sporadic and
irregular fa.shion with the accompanying clay substance. Mottled clays apparently
due to simultaneous deposition of different kinds of sediments derived from separate
sources are also found. The beds in general seem to indicate that long quiescent
periods during which fine-grained clays were laid down were preceded and followed
by stormy periods when frequent freshets or strong tidal currents brought in coarse
silica sand and granite debris from surrounding highlands. The top soils of the
region consist of debris of disintegrated granite, and vary from, a few inches to
many feet in thickness.

"Owing to the masking of the surface by the layer of disintegrated granite
material, the total extent of the Alberhill deposit has not yet been fully determined.
However, a large number of bore holes have been put down on widely separated
portions of the property, and in every case clays of good quality were found to the
full extent of the hole in depth. From this and other evidence, it seems quite
probable that the entire mass of the small moimtain. above the valley floor and for
an unknown depth, is clay. A few isolated occurrences of shale have been noted.
Exploration to date has been sufficient to indicate beyond doubt that the quantity of
readily available clay is so vast as to be inexhaustible for all practical purposes.
* * * The hill comprising the deposit is about two and one-quarter miles long and
one mile in width, with an average elevation of 16S0 feet. The main line tracks of
the railway * • * are at an elevation of 1277 feet. * * * The present pits
are all somewhat above the level of the railroad tracks."

While Mr. Hill's estimate of clay reserves may have been somewhat
optimistic, in the light of more recent work which indicates that the

deposits lie in the form of a synclinal trough again.st the eroded surface

of the mountain ranges on each side of the valley, it is substantially

true that the supply of readily available clay is sufficient to last for

many years, even at increased rates of production. Considering the

district as a whole, the principal deposits lie on the eastern side of the

* Clay deposits of the Alberhill Coal and Clay Company : State Mineralogist's
Report XIX. pp. 185-210, 1923.
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The mineral resources of the county inelu'Je V^rick, cement, clay, coal,

copper, feldspar, gems, gold, gypsum, iron, lead, limestone, manganese,
magnesite, marble, mineral paint, mineral water, salt, .s()ai)stone, silver,

miscellaneous stone, and tin. In l!)2o, seventeen ditferent minerals

were commercially produced, the most important being, in the order

of their production, cement, miscellaneous stone, brick and hollow

building tile, pottery clay, silica (quartz), granite, feldspar, and lead.

Clay Resources.

The Alberhill-Corona district in western Riverside County is one of

the three most important cla}^ producing areas in the state. The clay

deposits extend in a belt along the Temescal Valley for fifteen miles

from Elsinore on the southea.st to Corona on the northwest. The clays

were laid down in Eocene time, when the Temescal Valley was an arm
of the sea opening northward into the valley of western San Bernardino

County and extending southerly to Temecula. The width of the basin

is from one to two miles, and the depth in places is over 600 feet. A
property map of the district is given on plate X.

The general character of the deposits is well described in the follow-

ing exceri)ts from an article by the late J. H. Hill,^ then president of

the Alberhill Coal and Clay Company, the largest producer in the

district

:

"At the Alberhill pits, the clays present a wide diversity of color, character, and
degree of consolidation. An extraordinary variety is found, including siliceous fire-
clays, ball clays, plastic white- and buff-burning clays, highly aluminous and very
refractory clays, numerous red-burning clays, and an extensive bed of material from
which a china clay is obtained by washing. A bed of lignite coal ranging from two
to eleven feet in thickness occurs conformably with the clay strata, and adjacent to
this the best fireclays are found. The strata are regular and persistent, and dip to
the southwest with an average value of 10 degrees, with local variations due to an
undulatory or wavy folding.

"Minor local disturbances appear to have prevailed at intervals during deposition
of these clays, and coarse sandy beds are interspersed with fine-grained plastic clays.
In these sandy beds, the coarse silica sand is often intermixed in a sporadic and
irregular fashion with the accompanying clay substance. Mottled clays apparently
due to simultaneous deposition of different kinds of sediments derived from separate
sources are also found. The beds in general seem to indicate that long quiescent
periods during which fine-grained clays were laid down were preceded and followed
by stormy periods when frequent freshets or strong tidal currents brought in coarse
silica sand and granite debris from surrounding highlands. The top soils of the
region consist of debris of disintegrated granite, and vary from a few inches to
many feet in thickness. v

"Owing to the masking of the surface by the layer of disintegrated granite
material, the total extent of the Alberhill deposit has not yet been fully determined.
However, a large number of bore holes have been put down on widely separated
])ortions of the property, and in every case clays of good quality were found to the
full extent of the hole in depth. From this and other evidence, it seems quite
probable that the entire mass of the small mountain, above the valley floor and for
an unknown depth, is clay. A few isolated occurrences of shale have been noted.
Exploration to date has been sufficient to indicate beyond doubt that the quantity of
readily available clay is so vast as to be inexhaustible for all practical purposes.
• * * The hill comprising the deposit is about two and one-quarter miles long and
one mile in width, with an average elevation of 16S0 feet. The main line tracks of
the railway • * * are at an elevation of 1277 feet. * * * xhe present pits
are all somewhat above the level of the railroad tracks."

While Mr. Hill's estimate of clay reserves may have been somewhat
optimistic, in the light of more recent work which indicates that the

deposits lie in the form of a synclinal trough against the eroded surface

of the mountain ranges on each side of the valley, it is substantially

true that the supply of readily available clay is sufficient to last for

many years, even at increased rates of production. Considering the

district as a whole, the principal deposits lie on the eastern side of the

' Clav deposits of the Alberhill Coal and Clay Company : State Mineralogist's
Report XIX, pp. 185-210, 1923.
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valley, but (loi)osits in the floor of the valley and toward the western
side are of ini|)or1an('(' at a nninber of plaees. Foidinji', faultin^^, and
erratic deposition aic most proiionneed on tiie eastei'n side of the valley

ill the vicinity of Alhcrhili. The Emsco de])osit, on the same side of

the valley, at an elevation of about 200 feet above the Moor, and abont
six miles to the nortlnve.st of All)erliill (see maj), plate X), shows little

evidence of structural complexity, and the character of the material

ill the different beds is uniform over a lar.ue area. This same condition

(u-evails at most of the west side pits, except the IMcKni^ht jiit (Pacific

(May Products Company), near the northern limit of the clay belt,

west of Corona, where the structure is more comi)lex.

'Slant of the pi'omisin^' clay land in the district has been purchased or

leased by various companies. The ac(|uisition of ])roperty has been
particularly active since 11)24. when it became apparent that a railroad

connection was to be made from Alberhill to Corona. This line is now

6ectien Pas.'fs

In Rear OfMam P»t

Pit
\

\
rautt

R.4.
Bone

Htd.
m»tH€

Lignite
Coat

Pink
= ~|m»ttK

I'l.ATic XI. ] )iaf;rammjiti(; section of .strata at Alberhill, in a general west-east line.
(From Slate Mineralogist's Report XIX, p. 1 90, 1923.)

completed, and has not only resulted in a decrease in the freight rate

from Alberhill to Los Angeles, but has eliminated long truck hauls
throughout the district.

Outside of the Alberhill-Corona district, few commercial clay deposits

have been found in the county. Common clays are sufficiently abundant
near the more populous i)arts of the county to serve all re((uirements

for the manufacture of common brick. The desert portions of the

county have not been thoroughly prospected for clays, and there is a

chance that in the future a few interesting deposits will be discovered.

Alberhill Coal and Clay Company. Chas. Biddle, general manager,
Alberhill, California. This com])any owns nearly 2000 acres of prop-

erty, parts of which are leased to other companies. The principal

holdings are shown on plate X. The company was originally organized

to work the coal beds that occur here, and for 13 years previous to

1895 the property was developed solely as a coal mine. The production
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of clay started in 1S95 and it has been continuous since. The company
lias no clay-working plants, but sells clays to many manufacturers
throughout California, particularly in the Los Angeles district. More
than thirty varieties of clav are mined and marketed.

Photo No. 41. Alberhill Coal & Clay Company. Cut connecting main and west
pits. 'Die AlVierhill plant of Gladding, McBean & Company (formerly
Los Angeles Pressed Brick Company) is in the background. Riverside
County. (From State Mineralogist's Report XIX, p. 189, 1923.)

Photo No. 42. Alberhill Coal & Clay Company. One of the loading trestles.
Riverside County. (From State Mineralogist's Report XIX, p. 191, 1923.)

The operations of the company were described by the late J. H. Hill
in an earlier report^ by the Bureau. For the sake of completeness,
this article is freely used in the present report, with some additional

'Hill, J. H., op. cit.
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Photo No 44. AlberhiU Coal & Clay Company. Riverside County.

An exposure of lignite coal. The clay stratum directly below

the coal is SH-4 (sample No. 273) ; that directly above is SH-o

(sample No. 28). (From State Mineralogist's Report XIX,

p. 200, 1923.)
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details on recent developments. The reader is referred to Mr. Hill's

article for further details not covered herein.

Geological Section. An idealized geoloj?ical section of the Alberhill

pits, as i)repared by Mr. Hill, is shown on plate XL This sketch is

broadly generalized, and may be considered as a composite of the

various beds, in their normal stratigraphic sequence. There is perhaps

no locality on the property Avhere the series is complete, as some of the

beds are thicker in one i)lace than in another, and other beds are

entirely lacking in places. Burchfiel ' gives the following cross-section

as being fairly representative

:

Kind of strata.

Soil
Yellow top clay
Yellow main tunnel clay

No. of feet

3

20
6

34
6

4

4
12

Main tunnel clay
Coal
Bone clay No. W-105
Clay between bone and blue clays
Select west blue clay
West tunnel blue clay
Shale

Plate XII. Handling and storage of clay bv the "glory-hole" method.
(From State Mineralogist's Report XIX, p. 193, 1923.)

Photos No. 40, 41, 43 and 44, all from Mr. Hill's article, illustrate

various topographic and geologic features on the Alberhill property.

Mining Methods. Wherever possible, the clays are mined by open-

pit methods. The clays stand well in vertical banks up to 40 or 50

feet in height. As operations are scattered, all loading is by hand.

Glory-hole mining is used at various places. Underground mining by

room-and-pillar methods is used where the overburden is thick, or

where it is desired to mine special varieties of clay without removing
overlying beds. In 1926, extensive underground operations w^ere

started for mining the 'hill blue' clay, and it is expected that most of

the production of this important variety will be obtained from these

workings in the future, rather than from open pits.

Plate XII, by Hill, illustrates the general method of glory-hole min-

ing. Photos No. 40, 41, 43 and 44 illustrate various features of the

'Burchfiel, B. M., Refractorv clavs of the Alberhill, California, Deposits: Jour.
Amer. Cer. Soc, Vol. 6, p. 1167, 1923.
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iiiininfr ojioratinns, and photo No. 42 shows one of the loading trestles

and bins Tor doliveriny tlic clay to railroad cars.

At many of the pits, AvheelbarroAvs are used to deliver the clay to a

loading chute, from which it is delivered by gravity into trucks for

hanling to the railroad. At otlier pits, small mine cars are loaded by
iiand, and are trammed by horses to the dumping points. In tlie glor\'

holes and underground workings, mine cars are used. These are

trammed by hand, with liorses, or by electric trolle.y locomotives, depend-
ing upon tlie length of haul and average daily ]~»rodiiction nf the

woi'kiiig.

Tlie total ])rodiiction of clay from the company's property is about
15,000 tons annually, and prices (f.o.b. Alberhill) range from $1.25

])er ton for the ])oorer varieties, such as yellow stri])ping, to $5.50 ])er

ton for some of the selected varieties of white-burning clay. .Most of

the varieties sell for $2 to $3.50 per ton. The clays enter into the

manufacture of a great diversity of products, ranging from china to

lieavy structural wares. The diversity of clays makes it possible to

produce many specialized wares. This is particularly true of the

refractory and face-brick branches of the clay industry.

Samples. Twenty-six samples from this property were tested. For
convenience of reference, these are grouped below according to the

clay classification adopted in this rejiort, which is fully described in

Chapter IV.

Sample Record, Alberhill Coal and Clay Company.
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Tho uowly compU'tetl raili'oad connection I'l'oui Alberhill to Corona
passes Avithin It] miles of the property. The property under lease

comprises 80 acres, and lies on the east side of the valley, 300 feet

above its floor. It lias been operated intennittcittly for many years,

formerly by the now extinct Indei)en(lent Sewer Pipe Co., wiio hauled

the clay in wagons to the Chase railroad spur, south of Corona, for

shipment to Tropico. Tt was later under lease to the Alberhill Coal

and Clay Co.. who did not actively develop the i)i-o])orty, as the com-

bined transportation costs to Los Aii<i'eles were considerably greater

tlian from Alberhill, where the principal dei)Osits of this com])any are

located.

Development and Mining: A section of the dei)osit, from to]) to

bottom, as ex])osed by existing: workings, is as foUoAvs

:

Sample Test results
No. on page Thickness

Stripping, of sandy soil, with some clay 2-10 feet

73 323 "Bone" clay, over 35% alumina 4 feet
71 278 I'ink mottled 16 feet
72 328 Red, high in iron 2- 4 feet
70 272 White, known as select Harrington No. 5 7 feet
69 323 Red Hor.se 40-.50 feet

The clay beds arc ({uite uniform in ({ualitj^, but varyin"- in thickness

of individual varieties, over the greater part of 40 of the 80 acres under
lease. The greatest demand is for the white plastic clay, but the pro-

duction of this variety is limited by the amount of ])ink mottled that

can be marketed. The Atlas Fire Brick Comi)any uses the entire out-

put of the white plastic clay. The other clays are marketed to Los
Angeles consumers, especially to Gladding, McBean and Company and
to the Pacific Clay Products Company.
The i)re.sent (1926-27) mining is being done with a Thew tyjie 0,

f-yd. gasoline shovel in an 0])en pit about 100 feet square with a 40- to

50-foot bank. Trucks are used to haul the clay from the floor of the pit

to a loading bin and chute where it is loaded into larger trucks for the
seven-mile haul to the railroad. Photo No. 45 is a view of the pit, and
No. 46 shows the loading chute.

Considerable ciuantities of clay have been mined in the i)ast from
0]>en cuts extending along the east side of the i)resent Avorkings, and
running up the hill with the clay which dii)s about 10° to 15° toward
the south. There are several tunnels from these pits. To the west,

about one-quarter mile from the active pit, it is extensive open cut and
chambor workings from Avhich pink mottled and white plastic clay has
recently been mined.

Three to four cars ])er day are being mined and three men are
employed ;i1 the pit, exclusive of truck drivers.

Gladding, McBean and Companij. Office of Southern Division at 621
S. Hope Street, Los Angeles. Through its merger with the Los Angeles
Pressed Brick Conijiany in 1926, this company now controls important
clay lands and a clay working plant at Alberhill, in addition to the
Temescal Tract already owned by the company prior to the merger.

Alberhill Clay Property. The clay property in which the plant
is located totals 520 acres, in Sees. 21 and 22, T. 5 S., R. 5 W., as shown
on plate X by legends L. A. P. B. Co. and L. A. P. Co. This property
adjoins the Alberhill Coal and Clay Company's property on the east.
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The main tunnel pit adjoins the Alberhill company's main tunnel pit,

and is shown on photos No. 40 and 47. Clay from this pit is loaded by

hand into side-dump mine cars, and hauled by electric trolley locomo-

tives across a trestle to the plant on the west side of the railroad, or to

railroad bins for shipment to the Los Anjreles plants of the company.
The priiicij^al clay obtained from the pit is main tunnel fireclaj^ which

is used in the manufacture of fii'e brick.

Photo No. 46. Loading chute, Emsco Clay Co. (Harrington
pit). Riverside County.

About a half mile southwest of the main pit is the Sloan pit, from
which a number of varieties of clay are produced. A representative

cross-section of this pit is given by BurchfieP as follows:

No. of feet

40
30
6

4

50

Strata

Overburden and j^ellow top clay
Sloan clay
Sloan No. 5 clay
Sloan bone clay (1923)
Red clay

' Op. cit., p. 1173.
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This j)it "vvas still an inipoctanl prnduooi- when tlio ])i'()i)orty was
visited by the author in l!)^.') and l!)2(). The clay was l)('in<i' mined by
hand methods, and was trans|)orted to the ])lan1 by aulo tnu'i\S.

Various other pits li;ive been opened u|) l)y the e()m])any.

Sixteen sam])les I'l-oiii the ))i'0]iei'ly were tested. No. !)() 1o 100,

inclusive, are i)ractically all Irom the main i)it, and should be com-

pared with similar varieties from the Alberhill company's property.

Xo. 101 to lOf), inclu.sive, are from the Sloan pit. For convenience of

refei-ence, they are ari-an<>'ed in the i'ollowinji' table accordin.<>' to the

cla\- classilication adopted in this report, which is fully described in

Cluii)ter IV.

Sample Record, Gladding, McBean Co., Alberhill Pits.



174 DIVISION OP MINES AND MINING

development work is being done in a tunnel at an elevation about 100

feet higher than the pit and it is stated that good clays were found
underlying the Emsco clays.

At the times of visit, in 1925 and 11)26, the ])it was idh', but was being

held in reserve for the future.

/. D. Hoff, of Elsinore, owns a cla}' property in Sec. 22, T. 5 S., R.

5 W., on which some prospecting has been done, by core-drilling and

Photo No. 4 7. Gladding, McBean and Company (formerly
Los Angeles Pressed Brick Company), .A.lberhill,

Riverside County. Main tunnel pit leased from the
Alberhill Coal & Clay Company. (See also photos
No. 40 and 41.)

test-pitting. A number of samples were sent to the Stanford labora-

tory by Mr. Hoff, but none of these were large enough to test. The
general appearance of some of the samples is the same as that of certain

clays from other properties in the district. Mr. Hoff expects to build

a clay-working plant near Alberhill in the near future.

Los Angeles Brick Co. Gustave Larsen, director in charge of opera-

tions ; Harvey Gardner, plant superintendent at Alberhill. Main office,

1078 Mission Road, Los Angeles. This company acc^uired the holdings
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of the former California Clay Maiiiifaetnrint: Company in the Alberhill

district, and built a plant at AlborJiill in ^\)27) for tlie manufacture of

face brick, fire brick, roofino- file, floor tile, and hollow tile. The manu-

facture of other products is contemplated by the company.

The pi-oi)erty at Alberhill consists of the SEj and the E^ SW^
Sec. 21, T. 5 S!, R. 5 W., S. B. M., and other nearby property totalinj?

720 acres. This lies to the west of the principal holdings of the Los

Angeles Pressed Brick Co. Most of the clays that are being mined at

]iresent are from the western limb of the synclinal trough in which the

clays of the district lie. The clays include most of the varieties that

typify the Alberhill district, and occur in the same irregular fashion,

without notable continuity of individual strata. There is apparently,

however, a more extensive dei)osit of high-grade bone clay on this

property than in any otlier known locality in California.

Clay Deposits: A numbei- of ])its have been oi)ened on the property,

but at the time of visit, in July, 1925, and September, 1926, it was not

])ossible with the data at the writer's disjjosal to definitely establish

the stratigrai)hic correlations between the various pits, nor between the

nearby pits of other operators. A number of samples were taken on

botli occasions. No. 74 to 87, inclusive, were taken in 1925, and No. 229

to 2:52 inclusive, in 1926. Vertical sections through the "East,"

"West," and "Main" pits are given in the following tables. Photo

No. 52 shows the East pit as it ap])eared in September, 1926.

Sample
No.

230

Page
No.

300

Vertical Section, East Pit, Los Angeles Brick Co.

(From top to bottom.)

Local name Thioknoss.
or number Principal uses fi'f t

Stripping Sometimes for face brick 0-10
Pink-mottled Face brick, tile ir)-20

No. 1 red Face brick, tile 10

No. 9 Fire brick IT)

Sample
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Miscellaneous Samples. Los Angeles Brick Co.
Thick-

Sample Page Local name Name of pit from wliicli ness.

No. No. or number sample was taken Principal uses feet

74 278 West bone West bone pit Fire brick 4- 6

75 335 Red No. 2 West bone, underlying Tiie and face
No. 7 1 brick ?

87 279 Smooth bone 100 yd. E. of main pit,

overlving No. 86 Fire brick 15
232 281 Smooth bone ? ' Fire brick 6

231 281 High-alumina
bone ? Fire brick 4

82 315 Clay shale Blue pit Tile and f a c e
brick 10-20

229 300 No. 7 No. 7 pit Fire brick 34

Note.—Samples No. 231 and 232 were supplied by Mr. Gardiner in Septeml)er, 192(;.

Name of pit from which sample was taken was not given.

The areal extent of these various clays can not be definitely deter-

mined in the absence of core-drilling- data. Enough evidence is at

hand, however, to warrant the statement that many of the beds are

practically continuous over areas in excess of -300 acres, although it is

doubtful if the clay in an individual stratum will be uniform in quality

over such an area.

Mining: The clay is mined from the various open pits by hand
methods and is transported to the plant by auto trucks.

Plant : Face brick, both plain and ruffled, is the principal product
of the Alberhill ])lant. Fire brick is being made in increasing amounts,

and a special high-alumina fire brick is being manufactured from the

bone clays that occur on the property. Photos No. 48 to 51 show
various views of the plant, and photo No. 52 is a view of the east pit.

The clays as they are received from the pits are ground in dry pans,

and elevated to separate steel bins for each variety of clay. From the

bins, disc feeders are used to feed an augur machine, which is equipped
with an automatic cutter. Repressing is applied on ware that requires

it. A 32-tunnel waste-heat drier operates on a 48-hour cycle.

Firing is done in four 32-ft. and eight 34-ft. round down-draft kilns,

fired with air-atomized oil. Buff and cream face brick and all firebrick

are fired to cone 11, and red face brick are fired to cone 10. Four daj's

is allowed for firing, four days for cooling, three days for drawing,
and two days for setting. Each Iciln is therefore fired about twice a

month.

One hundred and twenty-five men are employed in the plant, and
twenty in the pits.

Pacific Clay Products Company. Robt. Linton, general manager,
1151 S. Broadway Street, Los Angeles. This company-, which has a

number of manufacturing plants in Los Angeles County, owns and
operates several clay proi)erties in Riverside County. The location of

the properties in the Alberhill-Corona district is shown on plate X,
page 162.

Douglas Pit. This is an 80-acre tract consisting of the Ni of NE^
Sec. 22, T. 5 S., R. 5 W., S. B. M., adjoining the active pits of the

Alberhill Coal and Clay Co. on the north. A view of the pit is shown
in photo No. 53. The pit is mined by hand methods, using shovel and
wheelbarrow to deliver the clay to small loading chutes for loading the

trucks which haul it to the railroad bins.
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Miscellaneous Samples. Los Angeles Brick Co.
Thick

-

Sample Pago Local name Namo of pit from whicli ne.ss.

No. No. or number sample was taken Principal uses feet

74 278 West bone West bone iiit Fire brick 4- 6

75 335 Red No. 2 West bone, underlying Tiie and face
No. 7 1 brick ?

87 279 Smooth bone 100 yd. E. of main pit,

overlying No. 86 Fire brick 15
232 281 Smooth bone ? Fire brick 6

231 281 High-alumina
bone ? Fire brick 4

82 315 Clay shale Plue pit Tile and face
brick 10-20

229 300 No. 7 No. 7 pit Fire l)rick 34

Note.—Samples No. 231 and 232 were supplied by Mr. Gardiner in September, 192(;.

Name of pit from which .sample was taken was not given.

The ureal extent of these various elays can not be definitely deter-

mined in the absence of core-drilling data. Enough evidence is at

hand, however, to warrant the statement that many of the beds are

practically continuous over areas in excess of 300 acres, although it is

doubtful if the clay in an individual stratum -will be uniform in quality

over such an area.

Mining : The clay is mined from the various open pits by hand
methods and is transported to the plant b}^ auto trucks.

Plant .- Face brick, both plain and ruffled, is the principal product
of the Alberhill ]ilant. Fire brick is being made in increasing amounts,
and a special high-alumina fire briclv is being manufactured from the

bone clays that occur on the property. Photos No. 48 to 51 show
various views of the plant, and photo No. 52 is a view of the east pit.

The clays as they are received from the pits are ground in dry pans,

and elevated to separate steel bins for each variety of clay. From the

bins, disc feeders are used to feed an augur machine, which is equipped
with an automatic cutter. Repressing is applied on ware that requires

it. A 32-tunnel waste-heat drier operates on a 48-hour cycle.

Firing is done in four 32-ft. and eight 34-ft. round down-draft kilns,

fired with air-atomized oil. Buft" and cream face brick and all firebrick

are fired to cone 11, and red face brick are tired to cone 10. Four days
is allowed for firing, four daj^s for cooling, three days for drawing,
and two days for setting. Each kiln is therefore fired about twice a

month.

One hundred and twenty-five men are employed in the plant, and
twenty in the pits.

Pacific Clay Products Coinpany. Robt. Linton, general manager,
1151 S. Broadway Street, Los Angeles. This company, which has a
number of manufacturing plants in Los Angeles County, owns and
operates several clay properties in Riverside County. The location of

the properties in the Alberhill-Corona district is shown on plate X,
page 162.

Douglas Pit. This is an 80-acre tract consisting of the N^ of NE^
Sec. 22, T. 5 S., R. 5 W., S. B. M., adjoining the active pits of the

Alberhill Coal and Clay Co. on the north. A view of the pit is shown
in photo No. 53. The pit is mined by hand methods, using shovel and
wheelbarrow to deliver the clay to small loading chutes for loading the

trucks which haul it to the railroad bins.
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The clays are similar to those on the adjoining Alberhill and the
Gla(hlin^', MeBean properties. Pour samples were taken, as described
in the foHowiiijr tab)*', wliich is arranged as a vertical section from top
to bottom oi' the known ileposits:

Photo No. 49. Los Angeles Brick Company, Alberhill plant, during construction.
Riverside County.

Photo No. 50. Los Angeles Brick Company, Alberhill plant, tunnel driers,
during construction. Riverside County.

Sample
number
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Hoist Pit. Tliis is a 40-aere property, consisting of the NE^ of NE:^
Sec. 26, T. f) S., K. 5 W., and lies soutlieast of the active workings of the

Alberhill company. The principal varieties of clay exposed in this pit

are known as Hoist Pit blue (sample No. 112, p. 324) and Hoist Pit

Photo No. 51. Lo.s Angeles Brick Company, Alberhill plant,
showing' drier cars and brick represses. Riverside County.

red (sample No. 113, p. 324). The blue clay is about 40 feet thick and
overlies the red clay, which is about the same thickness. Both varieties

are red-burning plastic clays, of particular value in the manufacture of

sewer-pipe.
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McKnicht Clay Pit. The ]MeKniy:]it clay i)it, :^5 miles by road
soiitlnvest of Corona, liiverside Connly, in Sees. ;>, I) and 10. T. 4 S.,

R. 7 W.. S. T>. il., has been known and worked for over :{() years.

Description of Dejiosit and "\Vorkin<is. The dei)osit is composed of

two typical varieties of clay ; an ui)i)er bed, 60 feet thick, of red-

burning plastic clay, used in the manufacture of sewer pipe, electric

conduit, and hollow building tile, and a lower bed of fire clay, 30 feet

thick, used for fire brick and flue lining. The sewer-pipe clay is repre-
sented by sample No. GG, i)age 277, and the fireclay by sami)le No. 67,

page 277. From 2 to 4 feet of stripping overlies the clay beds.

The present workings attack the clay beds from exposures on the
northerly side of a steep hill, into which the clay dips at an angle of
a|)])roximately 35°. The fire clay is mined through a lower tunnel,

410 feet long, having its portal 500 feet east of an upper tunnel and

,f*

u^.*^<^

y '-.-*f. «*'

«"-'

Photo No. 52. East pit, Los Angeles Brick Co., Alberhill, Riverside County.

70 feet lower in elevation. The two tunnels are connected by a raise,

and clay is mined by room and ])illar methods, dumped into the raise,

and drawn off into small mine cars in the lower tunnel. The rooms in

which the fire clay is mined are about 15 feet high, and connect with
an open pit and tunnel at a still higher level from which the red sewer
pipe clay is being mined. P^xtensive workings of a similar character,

especially to the southeast, attest the active mining of this deposit over
a long period of years. The southeastern portion of the deposit has
been exhausted. It is known that the fire clay pinches out to the west-
ward, but there is apparently a good tonnage of the sewer-pipe clay
remaining.

All mining and loading is hy hand methods. Each of the two work-
ing levels is equipped with a bin for receiving the clay from small mine
ears and storing it for the light truck which is used for hauling 1.7

miles to a siding ^^n the southeastern edge of Corona. At the time of
visit, July 16, 1925, the output was 50 tons per day, of each clay.
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WiLDOMAR Kaolin Deposit. ''iMie Pacific Cbiy Products Coinjjany

owns a deposit of non-plastic, (|iiartzose, whito-bunrm^' kaolin located

^ mile east of the Inbuul Highway, fi-oni a jioint 2.(i miles southeast of

Wildonuir. The ])roperty comprises 18 acres, in It. 'A W., T. 7 S.,

S. B. M.
The material has been exposed by stripping- in two places, about

150 feet apart. It lies in a bed from 80 to 42 inches thick dipping 30°

west, forming tlie side slo])e of a low hill that rises above the valley

floor. The southerly exposure is 100 feet long, and has been mined

Photo No. 53. Douglas pit, Pacific Clay l^rocUicts Comisany
at Alberhill, Riverside County.

for 50 to 60 feet above the valley, and for a length of 50 feet. A shaft

has been sunk to follow the bed beneath the valley floor. Access to the

shaft was not convenient at the time of visit on July 21, 1925. The
northern exposure is 70 feet long by 50 feet wide, and about half of

the exposed material has been mined.
A thin layer of debris overlies the deposit, so that tracing beyond the

stripped exposures is not possible without excavation or boring.

^Miscellaneous Properties. The company also owns the following

j)roperties in the Alberhill district : Quintet, consisting of 88.79 acres,
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ill tlie W.', XWj Sec. 26, and El Sobrantc, 160 acres, coinprisinu: the

XEi Sec. '26, both in T. 4 S., R. 6 W. ; Tenicscal Sixtv, 60 acres/ com-
prising the \W1 NW] and Ni NEj XW] S(>c. 12. T. 5 S., R. 6 W.

;

Terra Cotta Ei<rhty, HO acres, comprising- the Wi SW{ Sec. 26, and
Terra Cotta Plant Site, 40 acres, comi)risino: the NE^ SW^ See. 26, in

T. 5 S., R. 5 W. Ill addition, the company owns a lialf interest with

GladdinjTr, McDcaii and ("omijanv in the Elsinore Joint Proijcrty, 120

acres, comprising; the W^ NE^ and the SE{ NEj Sec. 26, T. 5 S., R.

5 W. Little or no development work has been done on these i)roperties.

Hancoch's Brick Yair].^ C. V. Hancock and Son, owners. l.'?.'}0 Lemon
Street, Riverside. This yard, for the mannfaeture of common red

brick only, is located on the southern outskirts of the city of Riverside.

Clay is mined with a steam shovel from a 10- to 20-foot bank of red clay

near llie plant. The brick are molded by Ili(> stiff'-mud ])r()cess, and
fii'ed in jias-tired field kilns. The capacity of the plant is 4o,000 brick

per day. The len<>th of the operating season tlepends upon local

demand. Twenty men are employed.

Prado Tile Company. Losse and Romedas, owners. At Prado, two
miles west of Corona. This is a i)lant for manufacturing hand-made
roofing tile and Jlexican pottery. The clay is mined from a local deposit

and is ])ugged by treading. The ware is di'ied in air. and is fired in

an oil-fired, rectangular up-draft kiln, holding about 1000 tile (4

.squares of 100 square feet). About 10 men are employed at the plant

when operating. The price of the tile, at the i)lant, was $17 ])er

square in 1926.

Temescal Water Company. ( i) A small i)it in ])ink-mottled clay

was opened up during the season of 1926 on a projierty in Sec. 35, T.

4 S., R. 6 W., about a mile southwest of the Emsco pit. The ownership
of the property could not be determined, as no work was being done at

the time of visit, in Se])tember, 1926. It is said to belong to the

Temescal Water Comi)any, and that it was being develoi)ed by 'Doc'

Meyers. The pil had lieen ojiened by an o])en cut, 25 feet wide and 40

feet long. A horse scrajier was used for removing overburden, and the

clay was mined by hand methods. The only clay exi)osed was ]iink

mottled, a sample of which was taken. See No. 218, ])age .'529. The
extent of the deposit could not be determined, but the clay could be

traced around tlx^ liill for a distance of about 200 yards.

J. W. Wilson of Vidal, a station on the Parker cut-off of the Santa
Fe Railroad, in San Bernardino County, has located 26 claims on an
extensive clay deposit in a playa three miles by road .south of Vidal in

Riverside County.
The clay varies in color from nearly white to pinki.sh and blue-grey.

The beds have a total thickness of at least 20 feet over the entire area,

excei)t where recent erosion has removed portions of the deposit. In
many places, however, thin beds of unconsolidated sandstone, from
less than inch to .several inches in thickness, are interbedded with clay
beds from one to three feet in thickness. The sandstone beds contain
many poorly i)reserved fossils. notal)ly sharks teeth, and small clam
shells less than an inch in diameter. The clav beds are overlain by
varying thicknesses of loosely consolidated sand and fine gravel, but

» Supplemented by data obtained by W. B. Tucker, November, 1927.
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there are large areas where erosion has removed practically all of this

capping, and has exposed the clay beds.

Samples No. 42 and 43 were taken for test. The results, given on
])age :U0, indicate that tlie clay is unsuited for general ceramic pur-
poses, although its extremely fine grain, and high plasticity, may indi-

cate certain special uses.

Bibl (Clay resources of Riverside Countv) : State ]\Iining Bureau
Bull. 38, pp. 221-224 and 252-253; Prel. Kept. 7, pp. 74-91.
Kept. XV, pp. 559-574; XIX, pp. 185-219. Also Jour. Amer.
Cer. Soc, Vol. 6, pp. 1167-1175, 1923.

SACRAMENTO COUNTY.
(By C. A. Logan and W. F. Dietrich.)'

General Features.

Sacramento County is almo.st in the geographic center of the state,

and lies principally in the Great Central Valley, with the eastern
])art of the county rising into the foothills of the Sierra Nevada Moun-
tains. The elevation varies from 30 feet above sea level at Sacra-
mento (Southern Pacific depot) to about 900 feet above the sea on the
east side of the foothills. The Sacramento and American rivers unite
just northwest of Sacramento city limits, the former flowing south and
forming the western county line. Cosumnes River traverses the south-
eastern part of the county, flowing into Mokelumne River on the
southern county line.

The county and capital city are served by two transcontinental rail-

ways, the Western Pacific and Southern Pacific, which cross the county
from north to south. The Central California Traction Company's line

from Sacramento to Stockton connects with the Santa Fe system,
and the San Francisco-Sacramento electric railway runs southwest
to Oakland and San Francisco. A third electric interurban line, the
Sacramento Nortliern, run.s north as far as Chico. Three regular
steamer lines ply between Sacramento and San Francisco on the river,

giving freight and passenger service, besides which there are numerous
other river cargo carriers. Two large power companies. Pacific Gas and
Electric Company and Great Westcn-n Power Company, supply electric

power, and the former company and Sacramento Gas Company supply
gas. Transportation and power needs are thus well supplied. State

highways radiate in all directions from Sacramento.

Sacramento County has been an important gold-producing district

for a long time. Previous to the enactment of the anti-debris laws
there was considerable hydraulic mining in the Folsom district and
the gold production from this source and from drift mining was as

high as half a million dollars a year. In 1899 gold dredging began and
gold production reached its peak between 1909 and 1919, the maximum
yield being over two and a half million dollars in 1919. From now on,

production from the gold dredges will decline rather rapidly.

' Ml-. T.i()Kan'.s report on Sacramento t'uunty \va.s made in 1925. See State Min-
eralogist's Report XXI, pi>. 1-22. Mr. Dietrich visited some of tlie clay plants in the
county iti 1925 and 192ii and has added certain details to Mr. Logan's descrijitions,
especiall.v to that referring to the Natoma Clay ComiJany. He also added notes on
the Michigan Bar clay deposits. In 1927. Mr. Logan visited the plant of the Valley
Brick Company, and supplied the description that is included here.
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As a hy-jiroduct industry, ntiliziup' tho waste rock ])iles of the

(Ired^red laud, tlie roek-cfusliino- industry has become important and has

jrrown rapidly with the increased use of concrete. Sand and gravel are

also dredged in large quantities from the American River bed.

Brick, tile, and a great variety of clay products are produced, using

local clay mostly. Natural ga.s is supplied for domestic use. in part

from wells. Granite is quarried, and ])latinum metals and silver are

recovered as by-products of dredging.

Clay Resources.

A few deposits of high-grade clay occur in the southeastern part of

the county, adjoining Amador County. These are part of the lone

formation, which is so productive of clays in the vicinity of lone. Tlie

deposits were worked a number of years ago, and were the basis for

establishing one of the first clay-working plants in California, but have

been idle for many years, and present exposures are insufficient to

warrant development", in view of the lack of cheap transportation

facilities in this area.

There are adequate supi)lies of common clay in the county, suitable

for the manufacture of red structural ware. The gold-dredge silt now

being mined by the Natoma Clay Company is of particular interest.

The proximity to the important de]iosits of high-grade clays of Lincoln,

Placer County, and lone. Amador County, has encouraged the estab-

lishment of a number of clay plants in or near Sacramento.

Cannon and Company (formerly Sacramento Clay Products Com-

pany). Owner, Cannon and Company, a close corporation. D. A. Can-

non, president and general manager. IMain office. 400 Forum Building,

Sacramento. The plant and clay beds are at Ben Ali siding, four

miles from Sacramento, on what was formerly a part of Rancho del

Paso, adjoining the Southern Pacific main line and state highway.

There are about two hundred acres in the holdings. A view of the

plant is shown on photo No. 54.

About sixtv per cent of the clay used in the plant is mined on the

property. White clay and sand are brought from Lincoln and lone

deposits for making fire brick and are mixed in desired projiortions

with the local clay for making other products.

The clay on the property is a firmly consolidated yellowish-brown

sandy clay, red-burning, and locally called 'hardpan.' It is covered

by alayer of reddish sandy loam, which is worked and marketed sepa-

rately for molding sand. The 'hardpan' layer varies in thickness but

the entire bank is similar in quality, and is worked to a depth of fifteen

to twenty feet.

Clay is dug by a steam shovel and horse scrapers, loaded in cars and

hoisted to the plant, where it is dumped and aged under cover. It is

fed by an auger feed to two dry pans for grinding, after which a

bucket elevator lifts it to a Hum-Mer electric screen, screening to the

desired size dei)ending on the ])roduct to be made. The clay then

passes to storage biiis, pug-mills, and brick or tile machines. The stiff-

mud i)rocess is used. The pr(»ducts manufactured iiiclude face brick,

interlocking and hollow tile, fii-e brick, hollow tile, Roman brick and

other special shapes and sizes. The shrinkage of the local clay is one

in thirteen, which is low comi)ared with the Avhite clays used, and
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shrinkajre of different ])ro(luc*ts varies -with iiroiiortiniis of the elays

employed. Fusibility of the fire briek is above :W(W Fahrenheit and

the face briek 2100 to 2200- Fahreidieit. P'or burninfr the brick and

tile there are five down-draft round kilns, each with a capacity of

70,000 to 80.000 bricks. The bricks are burned five days and tile two

and one-half to three days. Clay workinp- machinery is o])erated from

a main drive, usinji- a 20()-h.p. electric motor, and crude oil fuel is used

for the kilns and steam shovel. There is a spur track to the plant from

the railroad main line. Tliirty-five to forty men are emi)loyed and tlic

jdant has a cai)aeity of 10,000 to 12.000 tons a month.

Interlocking' tile is used for bearing walls. This tile and the face

brick have been used in the new California State Life Building and in

other large buildings recently erected in Sacramento.

Bibl: State Mineralogist's Reports XV, ]). 404; XXT, p. 7.

Michigan liar Claij Deposits. In the vicinity of ^Michigan Bar. 6..")

miles north of Carbondale, are a number of exi)Osures of clay belonging

to the lone formation. Attempts have been made at various times to

develop these deposits, but on account of the distance from railroad

transportation and the lack of large exposures of uniformly high-grade

clay, no recent commercial production has been attained. Tiie most

l)romising showings are in Sec. 2, T. 7 X., R. 8 E., :\I. D. :\1., on the

south side of Cosumnes River, 2 miles east of Bridge House. Van
Vleck and Sons of ^Michigan Bar own the north half of the section, as

well as large acreages to the south and ea.st, some of which may
cover deposits of future value. Geo. Cutter of Sacramento owns the

XEj of the SE{ of the section; C. E. Bundock of ^Michigan Bar owns

the S^ of the NW-^ of the SEj- of the section. The ownership of the

remaining portions of the section was not determined.

Portions of the area investigated were formerly the scene of hydraulic

gold mining operations, especially near the eastern .side of the section,

and extending over i)arts of section 1. Gravel still remains over por-

tions of the area, in jilaces to a dei)th of 20 feet. On the Geo. Cutter

pro])erty, hydraulic mining has ex])osed a bed of white plastic clay

(sample Xo. 143), underlying the remnants of gravel at that point.

The clay bed has a dip of 7' west, following the slope of the hill. The

total expo.sed thickness of clay is as much as 20 feet in ])laces, l)ut it

was not possible to find a continuous and uniform stratum of clay

that is not seriously contaminated with a network of hard, weather-

resisting stringers of siliceous limonite. The erosion in the 45 to 50

years since hydraulic mining days has left the iron-bearing stringers

in shar]) relief on the ex])osed clay beds. At one point, near the

center of the Cutter property, the clay is not greatly contaminated

over an area about 50 feet square, and for a thickness of three to

four feet. A sample, Xo. 148, was taken from this exjiosure, in order

to indicate the ])Ossible utility of clay of such (piality, if it could be

found in sufficient abundance. The test results are given on page 274.

Just north of the Geo. Cutter property, on the eastern portion of the

Van Vleck land, a stream hnuk affords a good exposure of a fine-grained,

white- to cream- and but^'-burning clay. The expo.sed thickness of the

bed varies from :] to 6 feet, extends for 200 feet in length, and can be

traced in cro.ss-gullies for at least 100 feet back from the bank of the

stream. This bed apparently underlies the clay exposed in the gravel
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pits. 8am])le No. 144 was taken for te.stinf?, the resvilts of whicli are

•i'iveii on jiaye 27;}.

It is entirely possible that prosi)ect drilling over this area, and in

adjoining properties, might disclose clay dei)Osits of commercial import-
ance, but in view of the minimum truck haul of 6.5 miles to Carbondale,
or 12 miles to the Western Pacific Railroad in the Sacramento Valley,

it is unlikely that serious work will be done until some time in the

future.

Muddox Pottery. H. C. INIuddox Company, owner; H. C. Muddox,
president. Office and plant at Thirtieth and L streets, Sacramento.

This company operates a ]ilant for the manufacture of sewer pipe
and chimney ware. They own some land at Carbondale, Amador
County, where they dig clay, and also buy some common clay locally.

Bibl: State Mineralogist's Report XXI, p. 10.

Natoma Clay Company. This company was organized to produce
clay from the settling basins that have resulted from gold dredging
operations in the Natoma dredging area. The clay consists of the fine

clay and silt that is carried by the reject M'ater from the dredge ponds.

This water is passed into shallow basins which were previousl}- formed
by the dredge, and the clay and silt are completely settled before the

water is returned to the main stream. During the years of dredge
operation in this district, many millions of tons of clay have been
artificially produced in this fashion. The individual basins are trough-

.shaped, and are generally less than 30 feet deep, ranging from 75 to 100
feet wide at the surface. The sides of the troughs are formed by
boulder piles on an angle of repose of approximately 45°, or by vertical

banks of unmined gravel. Some of the basins are one and a half

miles or more in length. Much of the clay area has been prosi)ected

by hand-augers, and in one summer's prospecting alone, over 6,500,000

tons were proved.

The clay is extremely fine grained, yet contains a sufficient proi)or-

tion of non-plastic matter to impart desirable ceramic pro])erties to

the mass. The proportion of non-plastic matter, and the fineness of

grain varies from place to place, but in any given basin there is a

remarkably uniform gradation from top to bottom, with the finer

material nearer the surface, making it possible to mine two or three

different grades of material.

Many laboratory and full-scale tests have been made on the clay,

and it has been found to be jiarticularly useful where an excellent

range of dark-red colors and a fine even texture is desired. High dry
.strength, and a long vitrification range, coupled with very low porosity

when vitrified, have been thoroughly demonstrated. For the results

of tests by the writer on two different samples, see No. 210 and 212,

I)age
387."^

Mining operations were started in the summer of 1926, on the Alder

(Jreek pit, half a mile from a spur track of the Southern Pacific Co.,

and one and a half miles south of Natoma. The clay is mined by an
Tnsley 10-ton gasoline shovel, loading into contractor's dump cars

on a narrow-gauge track. See ])h()to No. 55. Haulage to llie loading

bins at the siding is done with a gasoline locomotive.

Bibl: State Mineralogist's Report XXI, p. 3.
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Panama Pottery. Owner, Panama Pottery Company, Inc., a close

corporation. Victor Axclson, president ; Andres Anderson and Gustav
fJohanson, principal owners. Address, post office box 797, Sacramento.

The plant is jnst sonth of Sacramento city limits near Twentj'-first

Street road. See photo No. 56.

Photo No. 55. Electric shovel in preliminary cut. Natoma Clay Co., at Natoma,
Sacramento County.

Photo No. 56. Panama Pottery Company's plant, near Twenty-first Street road,
just south of Sacramento. (Fi-om State Mineralogist's Report XXI, p. 8,

1!(25.)

This company owns no ehiy deposits at ]iresent, bnt buys red-burn-
ino: clay locally and white clay from Lincoln and lone. The products
of the plant are houshold stoneware, including jars, water coolers and
filters, jugs, mixing bowls, pitchers, etc. Fancy garden pottery and
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common and fancy flower pots are also produced. Tlie company has

patented a new one-])iece mold for embossed flower pots and are

exclusive makers of this line which is made from cream-burning clays.

See photo No. 57.

Clay for the various products is crushed in a dry pan and elevated

to a ;30-mesh shalving screen. It is then tempered and run throuf»'h the

pug mills, aged and run through the pug mill again. After molding,

it stands for a short time on shelves and is taken thence to the dryer.

White ware is burned 48 to 52 hours at a temperature of 2200 degrees

Fahrenheit, and red ware 87 to 42 hours at a temperature of 1800

degrees Fahrenheit.

Eciuipraent at the plant includes two pug mills, a dry i)an, glaze

grinder, one flower-])ot machine, three jolly wheels, shaking screen, and
two down-draft kilns with a total capacity of 16,000 gallons of stone-

ware. Crude oil is used for flriiig the kilns, and electricity for power.
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51 steam sliovel and draf^-liiio scraper. Clay is loaded into four-ton

side dump ears and hauled in trains by dinkey locomotives to the plant,

Avliere it is (hnnpcd into I'olls. elevated to the pu^- mill and temi)ered.

It passes thence to a soft-mud hi'ick machine where bricks are pressed

and dusted with ground red gro<r from an outside grog grinder and

storage bin. From the brick machine the bricks ])ass by -wire cableway

to steam-rack dryers, Avhere they are dried in about 18 hours. They

are then burned in open-draft field kilns for seven days at a temperature

of 1700° to 1750° P'ahrenheit. The kilns contain from 400,000 to

500,000 bricks each. The shrinkage in burning is about 6% . The plant

has a daily capacity of (JO.000 bricks and em])Ioys a crew of sixty men.

Crude oil is used for burning bricks, for the steam .shovel and loco-

motives, and electric i)Ower is used for oi)erating machinery. The

direct operation of the brick machine retpiires only three or four men.

The company has another i)lant between the present site of operation

and the river, but this has been abandoned. It was formerly operated

at a daily capacity of 125,000 bricks during the dry season only, but

the present operations are carried on steadily.

Bibl: State Mineralogist's Reports XV, p. 403; XXI, p. 9.

Valley Brick Compan!). 'Shun office, 809 J Street, Sacramento. Plant

two miles southeast of Sacramento city limits, near S. P. and Central

California Traction Company lines to Stockton. H. J. McClatchy,

lu-esident ; A. :\I. Weston, secretary ; II. F. Goss, plant superintendent.

The proi)erty includes 40 acres of clay land and equipment for mak-
ing common red brick. The deposit has an average depth of 20 to 22

feet, of which the upper 12 feet is yellowish-brown clay and the balance

sandy clay. Near the surface, and covered by only a thin layer of

loam, occurs about two feet of 'hardpan,' which is tight and difficult to

dig. Clay is dug with an Erie shovel and loaded on cars which are

hoisted up an incline to the grinding Hoor. After grinding the clay is

.stored in a bin. Rolls, previously used for grinding, are being replaced

now by two 9-ft. di-y pans. The stiff'-mud jirocess is used, emi)loying a

Freise auger machine, and wire cutter. Green brick are dried six to

eight days.

Field kilns of up-draft tyi)e, containing about 180,000 brick each and

using for fuel crude oil which has been atomized by air under 80 pounds

pressure, have been in use heretofore. Brick was water smoked for three

days and burned three days thereafter, reaching a maximum tempera-

ture of 1750° during the latter half of the burning. Eight Funnan
kilns, with a cajiacity of 600,000 brick each, will be built soon, and the

other changes will increase the brick-making cai)acity from 42,000 to

63,000 daily. The sea.son for digging clay and making brick extends

from April to Xovembei-. A new steam plant of 30()-li.]). capacity is

being built, and .steam will be substituted for air to atomize the fuel oil.

During the busy .season 30 men are employed.

Bibl (Clav resources of Sacramento County) : State Min. Bur.

Bull. 38, pp. 225-226 and 253; Prel. Rept. 7, i). 91 ; Rept. XXI,

pp. 2-10.
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SAN BENITO COUNTY.

(By C. McK. LiAizntE and W. F. Dietrich.)'

General Features.

San Benito is one of the central counties situated between Monterey,
a coast county, which adjoins it on the south and west, and ^Merced and
Fresno, two of the great San Joaquin Valley counties, whieli bound it

on the northeast. Santa Clara County and a corner of Santa Cruz
adjoin it on the north.

The county extends southeasterly from Pajaro River for 70 miles

with an average width of 20 miles. Its area is 1392 square miles and
the population, most of whom reside in or near the few towns along the

railroad in the northern part, is 8995 (1920 census).

About one-fourth of the county is government land. Most of the

remainder was long held in the form of large land grants and immense
ranclios. As may be expected, cattle-raising early became an important
industry and it still is of prime importance. In later years some of

these ranchos have evolved into fruit orchards and small farms, due to

irrigation and intensive cultivation of the valley lands. As a result,

fruits and vegetables, dairy and poultry products, as well as hay, grain,

and live stock, have become imi)ortant sources of wealth. ^Mining has

been carried on since 1858, the total recorded mineral production to

date approximating $30,000,000.

Transportation facilities are limited. There is a branch of the

Southern Pacific railroad from Gilroy, via llollister, the county seat,

to Tres Pinos. The main coast line of the Southern Pacific also touches

the county at Logan, after passing through Pajaro Gap. The ' Califor-

nia Central,' a line 8 miles in length, connects the Old ^Mission Port-

land Cement Company's plant with the Southern Pacific at Chittenden.

Other parts of the county are served by auto stages from Holli.ster and
Tres Pinos. The southern section can be reached equally as Avell

through Coalinga or Mendota on the San Joaquin Valley side or from
King City and San Lucas on the west. Excellent highwaj^s join Hollis-

ter with Merced on the valley highway route and with San Juan Bau-
tista on the coast route of the highway system. The road to the interior

is by way of Paeheco Pass.

The famous Santa Clara Valley penetrates the northern end of the

county as far as Hollister. From this point the narrow valley of San
Benito River continues southeasterly to the southern boundary. This

river and its chief tributary, Tres Pinos Creek, with many smaller

streams flowing in from east and west practically drain the entire area.

Numerous smaller mountain valleys are found along the flanks of the

two ranges of the Coast system, which roughly parallel one another and

dominate the topography.

Geology.

There is considerable literature on the geology of portions of San
Benito County, but most of the detailed geologic studies have been

' Mr. Laizure studied the mineral resources of this county in 1926. See State
Mineralogist's Report XXII. pp. 217-247. His general description of the county and
his notes on the clay resources were revised for the purposes of the present report by
Mr. Dietrich, who visited the county in August, 1925, and made an unsuccessful
attempt to find some of the deposits of high-grade clay that had been previously
reported. Mr. Dietrich also added notes on the deposit at Paicines.
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confined to those sections considered to be possible oil-bearing territory

or to the quicksilver iiiininy: districts, and no single geologic report fully

cover.s the county.

The general geology as shown on the geologic map of California pub-

lished by the «tate Mining Bureau in ll)l(i is briefly outlined in the

following paragraphs.
The Gavilan Range on the western side is composed of ancient granitic

rocks associated with crystalline schists and limestones. Dolomite and
more rarely barite deposits occur with tlie limestone and have been

developed from San Juan Bautista southerly to Cienaga Valley.

Farther south in a snuUl area surrounding the Pinnacles National

Monument, which in itself is an example of intense vulcanism, fine-

grained volcanic rocks occur. In the southwestern portion of the

county, from To])o Valley south and east to iSan Benito lliver, the

formations exposetl are sedimentary rocks of Tertiary age, which include

numerous gypsum beds, some bituminous sandstones and diatomaceous

earth.

On the northeastern side of the river the Diablo Range rises abruptly,

and from near Hernandez south and east beyond San Carlos Peak it is

made up of Franciscan rocks, chiefly serpentine but with much red

chert, sandstone, slate and schist near the river. From Idria north-

westerly nearly to Llanada, Cretaceous and Tertiary rocks make up the

main range. From Llanada northward to the northern end of the

county the Diablo Range is typical of the Coast IMountains, consisting

of serpentine, chert, metamorphic sandstone, slate and schist. Quater-

nary and late Tertiary sediments comprise the valley area surrounding

Ilollister, and sandstone, shales, sands, gravels and clays are much in

evidence along San Benito River as far south as Hernandez.

San Andreas fault, a dominant structural feature of the geology,

enters the county near Chittenden and runs southeasterly along San
Benito River as far as the town of San Benito. From here it crosses

a low divide into Rabbit Valley, and from there it follows Bitterwater

Creek to its junction with Lewis Creek and then continues southward

up Lewis Creek.

An extensive and diversified number of mineral substances are found

in San Benito County. Both metallic and nonmetallic minerals are

inckided in its resources, but commercial production has been limited

and many deposits have remained entirely undeveloped on account of

their distance from railroad transportation. Neglect of mining opjwr-

tunities may also be due in part to the fact that many deposits are on

l^rivate lands, whose owners are interested in other lines of activity.

Quicksilver production has given San Benito its reputation in the

mining world, as it ranks among the oldest and most important quick-

silver producing counties. The New Idria mine, in the southern part,

is the largest single producer of quicksilver in the state. Since 1918,

however, the value of the county's annual output of quicksilver has

been exceeded by that of cement. Crushed rock production closely

follows quicksilver in annual value of output. Other mineral products

which have been produced in greater or lesser amounts are : antimony,

asbestos, asphalt, bituminous rock, brick, chroraite, coal, dolomite, gems,

gypsum, lime and limestone, magnesite, manganese, and mineral water.

Barite. clay, copper, diatomaceous earth, feldspar, gold, iron, mont-

morillonite, petroleum, strontium, and volcanic ash also occur here,
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but the commercial value of tliese dejwsits is not as yet established

A number of other mineral spec-its are represented in the county, but

llieir occurrence is of mineraloy:ical interest only.

Clay Resources.

There have been a number of reported occurrences of high-grade

clay in the county, but none of these have been of sufficient economic
interest, in view of the comi)arative isolation of the county from indus-

trial centers, and the lack of cheap transportation from the reported

occurrences, to warrant serious investigation.

The larger valleys of San Benito Kiver and its tributaries contain

ample supplies of common clay suitable for the manufacture of heavy
structural ware. The Paicines deposit, described herein, is typical ot

these. There has been no commercial output of clays, as such, in the

county, and the only clay material being utilized at the present time

(19'2(i) is that mined by the Old ^Mission Portland Cement Company for

the manufacture of cement at their plant at San Juan Bautista.

Abbe Ranch. There is a deposit of clay containing considerable

sandy material on the C. H. Abbe Ranch, 12 miles south of Paicines

on the Idria road. This clay fuses at a rather low temj^erature. but

does not crack or swell. It appears to be an impure montmorillonite.

The bed stands i)ractically vertical and cuts across a ridge from top to

bottom.

A white kaolinized rock that slowly breaks down in water, forming a

slightly plastic clay with a comparatively low fusing point, is exposed

in a cut along the San Benito road about IS miles south of Tres Pinos.

This variety of clay could probably be utilized in the ceramic indus-

tries. It is undeveloped.

The Alpine Quicksilver Mining Company in 1915 burned about 260,-

000 brick in field kilns on lower Clear Creek near Hernandez for use

in building their reduction furnace. The clay was dug locally. Some
of these brick still remain along the road and appear to be of good

quality.

W. T. Maeder, 554 Sixty-sixth Street, Oakland, California, has sub-

mitted a sample of siliceous clay, jiossibly a fireclay, from the Bitter-

water section. Undeveloped.

M. A. Martin, formerly of Ilollister. located some clay which burns

white, or nearlv wliite. near tlie head of Willow Creek in T. 15

S., R. 6 E.

Dr. J. M. O'Donnell of Ilollister owns a deposit along Bird Creek,

three miles south of Ilollister. The bed is exposed for a considerable

depth in several of the gulches, and a well was sunk 80 feet without

reaching the underlying rock. The clay is light grey in color, very

plastic and without grit. It burns to a cherry red and is said to be

suitable for pottery use.

Paicines Clay Deposit. In Sec. 36, T. 12 S., R. 6 E., M. D. M., 0.3

mile south of Paicines on the San Benito road is an exposure of yellow

plastic clay of ]n-obable Pliocene age. A road cut at this point exposes

a bank 6 feet high, but the deposit is probably at least 20 feet thick,
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and covers an area of many acres, with little or no ovei-burden. Similar

deposits occur in various other localities in the San Benito Valley.

See sample No. 118, page 341.

H. y. Vndi rwood of Ilollister has submitted samples of plastic clay

of fairly-high alumina content found at several points in the county.

Bibl (On San Benito Countv clav resources) : State Min. Bur.

Bull. 38, p. 226; Prel. Kept'. 7, p". 91; Kept. XXII, pp. 228-229.

SAN BERNARDINO COUNTY.
General Features.

San Bernardino, with an area of 20,157 square miles, is by far the

largest county in the state. It is bounded on the north by Inyo County,

on the east by the states of Nevada and Arizona, on the south by

Riverside County, and on the west by Los Angeles and Kern counties.

The population IS 73,401 (1920 census).

The topography of the county consists largely of mountains and

desert, and is characteristic of the Great Basin, which has been

described by many geologists. The famous Mojave Desert is almost

wholly confined within the limits of the county, but extends southward

into Riverside County. ^lost points in the county can be reached witli

comparative ease by railroad or highway.

The geology of the entire county has never been studied in detail, but

many interesting reports have been made by various members of the

r. S. Geological Survey, and others, on different areas in the county.

A large i)art of the county is covered by Tertiary and Quaternary vol-

canics, and Quaternary gravels, but many other formations are present,

particularly in the numerous mountain ranges. Chief among these

are i)re-Cambrian and Paleozoic metamorphics, and various Tertiary

formations, principally ^Miocene.

The mineral resources are varied, and the aggregate production

places the county in fifth place (1926) among the counties of the state

in the value of its mineral products. Cement is the most important

product, and there are three plants in the county. Other mineral

products are borates, calcium chloride, clay, copper, fuller's earth, gold,

lead, lime, limestone, mineral water, petroleum, pota.sh, salt, silver,

soda, miscellaneous stone, talc, and tungsten concentrates. Occur-

rences of a.sbestos, barytes, gems, granite, gypsum, iron, manganese,

marble, mineral paint, nitre, soapstone, strontium, vanadium, and zinc

are known.

Clay Resources.

Deposits of high-grade clay occur at a number of localities in the

county. Two or three of these have been developed. The most inter-

esting deposits are those in the Hart :\Iountains, described below under

H. F. Coors and Standard Sanitary Manufacturing Company. A
plastic kaolin of exceptional quality has been developed on these prop-

erties. It is likely that more intensive prospecting will disclo.se hitherto

unknown deposits of a similar type.

Common clays are sufficiently abundant in the vicinity of San Ber-

nardino to serve all purposes, and the apparent lack of suitable deposits

13—5+979
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elsewhere in the eoiiiity is of no importance, because of the fact that

these areas can never be expected to snjjport a larj^e popiUation.

Two ceramic materials of special intei-est occur in San IJernardino

County, convenient to railroad trans|)ortatiou. These are ganister

and talc schist. A large ganister deposit is beinu' Avorked bv the Atlas

Fire Brick Company of Los Angeles in Sec. IM, T. 9 N., R. 3 W., four

miles from Hicks Station on the Santa Fe railroad, betAveen Victorville

and Barstow. It is the equivalent of Pennsylvania ganister in the

manufacture of silica brick. The talc schist occurs in Sec. 29, T. 19 N.,

R. 4 E., 13 miles northeast of Newberry Station on the Santa Fe rail-

road. It is being mined by John J. Kennedy of Daggett, and is in

use as an ingredient of white tile bodies in a few Los Angeles plants.

H. F. Coors Deposit. Owned by H. F. Coors, Inglewood. The i)rop-

ertv consists of 7^ unpatented mineral claims in the old mining town of

Hart. The claims cover parts of Sees. 13 and 24, T. 14 N., R. 17 E.,

Photo No. 58. H. F. Coors Kaolin Deposit, Hart, San Bernardino County.
(Sample No. 57.)

S. B. M. The clay is a white-burning ball clay, possessing the properties

of a mixture of china clay and ball clay. It occurs as an alteration of

an eruptive rock relatively high in alumina and low in alkalis and iron.

At the time of visit, in June, 1925, the property was idle, but enough
development work had been done in two different places, one of which is

shown in photo No. 58, to demonstrate the presence of an extensive

deposit of uniform material. The trench shown in the photo was 150

feet long, 8 feet deep, and 15 feet wide. Ten to fifteen feet vertically

below the bottom of the trench, a lOO-ft tunnel had been driven. At
another point on the property, about 200 yards to the southeast, a 65-ft.

tunnel, originally driven in the search for gold, had been enlarged at

the face into a room 20 by 12 feet in section, by 8 feet high, exposing

similar material to that present in the cut.

Since 1926 Mr. Coors has been mining from the deposit to secure

clay for his plant in Inglewood (see under Los Angeles County).
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Sample No. 57 Avas takon for tostiiij;, the results of whieli are on
liajze 264.

(}Ja<ldi)ig, McTiran <in<l Conrpnin/. Ofifice of Southern Division at 621
S. Hope Street, Los Anproles. This eompany owns a dejiosit of bnff-

hurnins: clay, 4.2 miles by road noi'tlieast of Bryman, a station on the

Santa Fe railroad between Victorville and Barstow. The clay is mined
from an open cut, which at the time of visit, in June, 1925, was 40 feet

wide and 100 feet lon<>'. The bank was 40 feet hip'h at the face of the
pit. Pi"oni 100 to 150 tons per year were beinp; mined and shipped to

Los Anofeles for use in the manufacture of face brick.

Sample No. 55 was taken for testin<r. The results are on paue 314.

7?. H. HolJiman and D. Murphy have located 12 mineral claims cover-

infr extensive outcrops of clay beds in Sec. 14, T. 12 N., R. 14 E.,

S. B. ]\r., on the western slope of the ]\fid Hills, which connect the

Providence ^fountains on the southwest with the New York ]\[ountains

to the northeast. By the existing road, the deposit is 13 miles southeast

of Cima, but a road with easy down-grade could be built fi-om the

deposit to the Los Angeles and Salt Lake Railroad line south of Tima.
This road would be from six to seven miles in length.

On the area covered hj the claims there are three distinct beds of

white semi-plastic clay, each of which is from six to fifteen feet thick

and can be traced intermittently for some 2000 feet on the strike.

The clay shows the general characteristics of an impure kaolin, and
is evidently derived from a highly feldsj^athic granite that is abundant
in this locality. The (puility of the clay as exposed on the surface and
in the shallow Avorkings is widely variable and it is likely that consider-

able development work will be needed in order to prove the existence

of sufficiently large bodies of material of uniform quality to warrant
commercial ])roduction

.

Development: The deA^elopment work consists, in ]iart, of a shaft

ten feet deep from the bottom of -which ten feet of drifting has been

done. The clay bed at this point is steeply tilted and the attempt was
made to cut it by a 12()-foot tunnel 25 feet below the outcrop, but so

far as the work had progressed at the time of visit on June 18, 1925,

the material encountered in the tunnel was inferior in quality to that

exposed nearer to the surface.

The other tAvo clay beds lie higher up on the mountain, and no
development has been done. The upi)er beds lie nearly horizontal.

The geology is somewhat complex in this area. There are a number
of rhyolitic flow^s, as well as a few remnants of sedimentary formations,

princii)ally sandstone and limestone.

Sample No. 46 was taken for testing. The results are on page 349.

MiUei Clay Deposit. An extensive, but undeveloped deposit of clay

occurs near the southern boundarv of the Avest half of Sec. 31, T. 9 N.,

R. 3 W., S. B. M., OAvned by M. J. 'Millet and J. J. Kennedy of Daggett.

The claA' is exposed on the surface one-third of a mile south of a ganister

deposit that is OAA^ned by the Atlas Fire Brick Company of Los Angeles.

Several shalloAv i)its and short tunnels liaA'e been excaA^ated, giving
indications of a clay bed 10 to 20 feet thick and extending discontinu-

ously for a distance of nearly one-half mile, Avith an east-west strike.
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It is impossible to estimate from the present state of development the

l)robable tonnage and uniformity of the occurrence. !Sami)le Xo. 53

was taken for test, and the results ^iven on pa<;e 2S8 are sufficiently

encouraging to Avarrant further investigation. The sample was taken

from a shallow exposure made in a small cut, and it is not unlikely

Photo No. 59. Pacific Kaolin Mine. Standard Sanitary Co.
Upper worlvings. (Sample No. 45.)

that it shows more contamination with surface debris than would be

found at points further beneath the present surface.

Standard Sanitary Companij. One-half mile south of the old gold-

mining town of Hart, the Standard Sanitary Company owns a deposit
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of \vliite-burniii<i- hiill chiy that is bciim exploited by unclerground
nietbods.

Tbe clay is the residt of altoi-ation of a foldspathie ip'iieotis rock, the

original nature of which was not determined. The enclosing and over-

lying rocks are rhyolite. The total extent of the deposit is unknown,
but the height is from 60 to 70 feet, the width at least 50 feet, and the
length over 200 feet, as exposed on tlie sui'face and in the workings.
The dimensions given probably represent but a small proportion of the
total material available.

Development and Mininc; : The development work consists of two
sets of workings. The upper workings, now abandoned, lie up the
slope of the hill some 80 feet vertically above the present tunnel level.

The upper workings consist of an open cut extending into several

underground chambers from which clay has been mined. See photo
No. 59.

Photo No. 60. Pacific Kaolin Miiio. Standard Sanitary Co. Trestle and bin on
lower tunnel level. (Sample No. 4 4 taken from face of stope.)

The lower tunnel was driven in order to provide better facilities for

breaking and loading the clay, and to permit more systematic mining.
At the time of visit on June 17, 1925, this tunnel had been driven 150
feet in length and shortly after entering the hill, it had been gradually
enlarged to a chamber which at the face was ;^0 x 30 feet in section.

The clay requires liglit bla.sting but is sufficiently soft so that hand
augers can be used for most of the drilling, with the aid of hand-
hammer drilling in the harder portions. The broken material is hand-
loaded into mine cars and hand-trammed to the loading bins outside
of the portal of the tunnel. See ])hoto No. 60. A motor truck is used for
hauling to Ivanpah, a distance of 15 miles over a rough road, but one
that has a uniform down-grade in favor of the load.

At the time of visit, four men were working, including the foreman
and the truck driver. The i^roduetion varies from 15 to 20 tons per
day.
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This propertj' is worked for three or four months of the year.
During the idle period the same crew is employed at the company's
feldspar property' near Campo, San Diego Count}'.

Samples No. 44 and 45 were taken for testing. The results are given
on page 264.

Bibl (Clay resources of San Bernardino County) : Cal. State
Min. Bur. Bull. 38, pp. 226-227, 253-254; Prel. Kept. 7, pp.
92-93 ; Kept. XV, pp. 860-862. The most important references
on the geology of the county are : Darton, N. H., et al.. Guide
Book of the Western U. S., Part C, U. S. G. S. Bull. 613 ; Ball,

Sidney II., Geologic Reconnaissance of Southwestern Nevada
and Eastern California, U. S. G. S. Bull. 308.

SAN DIEGO COUNTY.
General Features.*

San Diego was discovered in September, 1542, by Juan Rodriguez
Cabrillo. This discovery of the San Diego region by Cabrillo was fol-

lowed by the establisliment of tlie first Franciscan ^Mission in California
on June 16, 1769, by Padre Junipero Serra. The location of tliis

mission at San Diego led to tlie early settlement of the Pacific coast

and is of special prominence in the early history of California.

The principal industries are agriculture, stock raising, dairying, and
commercial fisheries. The mining industry is relatively undeveloped,
although the mineral resources of the county are varied and extensive.

Tlie rapid and continued growth of the city of San Diego and the manu-
facturing industries on tlie Pacific coast have led to the development
of deposits of structural and industrial materials throughout the

county.

San Diego is bouiuled on the east by Imperial County, north by
River.side and Orange counties, west by the Pacific Ocean, and south by
Mexico. Its area is 4221 square miles and its population 112,248

(census of 1920).

The countv and the citv of San Diego are served bv two railroads,

the Santa Fe and the San Diego and Arizona. The Santa Fe railroad

enters the county at San Onofre and follows the coast line to San Diego,

connecting the lattter with the city of Los Angeles. From the main
trunk line there is a branch line from Los Angeles Junction, known as

the Fallbrook branch, that runs as far as Fallbrook ; another branch
line runs from Oceanside to Escondido, giving railroad transportation

to an important citrus belt. The San Diego and Arizona railroad runs
along the border of ^Mexico and the county, connecting San Diego with

Imperial Valley at El Centre. The Cuyamaca branch of this line runs
from San Diego to Lakeside, affording transportation for El Cajon
Valley and other interior points. From the port of San Diego regular

steamer lines plv between San Diego, Los Angeles, San Francisco,

Seattle.

San Diego has a wonderful system of highways and good roads which
give access to all parts of the county. Two main paved highways from

Los Angeles to San Diego parallel the coast. The coast route follows

the coast line, and the inland route is via Riverside, Fallbrook and

• This and the subsequent paragraphs on geoloRv are abstracted from a recent
report by W. Burling Tucker, State Mineralogist's Kept. XXI, pp. 325-327, 1925..
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Escondido to San Diego. Two paved liiglnvays eoniieet Imperial Valley
with San Dieyo. Five scenic higliways, stretching out from San Diego
like ribs of a huge fan with its northern tip at Oceanside and its south-
ern tip at Campo, within one mile of the Mexican border, atford easy
access by automobile to all parts of the San Diego Mountains. Each
one of these intersects the road, forming the outer rim of the fan, which
traverses practically the entire Incopah Range from northeast to south-
west, a distance of more than 170 miles. The total mileage of all the
fan-shaped routes is nearly 600 miles.

The to])ographic features of the count}' consist of a series of parallel

ranges of granite, witli a southeast trend, including the soutlieastern

continuation of the San Jacinto Range of Riverside County. Among
these granite ranges are valleys occupied by ])arallel belts of meta-
morphic rock, chiefly slate and mica schist, witli some quartzite and
lentils of limestone. These have a general northwest strike, Avith steep
dips to the east, and extend from Mexico into Riverside and Orange
counties. The Cuyamaca and Laguna Mountain ranges extend north-
west and southeast, and are over 5000 feet high at many i)oints. Cuya-
maca Peak has an elevation of 6515 feet, and Laguna Mountain an
elevation of 6500 feet. These are intrusions of diorite and gabbro
Avliich occur at intervals in the granite area. Southwesterly from this

elevated belt the altitudes decline toward the coast. West of the granite

area is a belt of volcanic felsite and tuff that extends northwest some
40 miles from the Mexican line. The belt is only a few miles wide, for

the most part being buried beneath mesa formations. It is exposed at

many points, forming the peaks of Otay, San Miguel, and Black Moun-
tains. The mesas of Tertiary deposits which occur on the west flank

of the crystalline formations gently slope seaward, from an altitude of

about 500 feet at its eastern margin to an elevation of about 300 feet

near the coast line. From the main divide the surface slopes steeply

eastward towai-d the Salton Basin.

The principal valleys of the county are those occupied by the Santa
Margarita, San Luis Rey, San Dieguito, San Diego, Sweetwater, Otay,
and Tia Juana rivers. They are characterized by wide, flat, gently-

sloping floors, bordered by steep slopes or bluffs several hundred feet

high, and they contain streams that rise far back in the mountain area.

All these streams flow to the ocean. El Cajon Valley, Santa Maria
Valley, and Warner Valley are comparatively flat tracts, some of them
surrounded by steep mountain walls, and cover many square miles,

within the highland area, and form the broad valleys.

Geology.

The geolog;v' of San Diego County has been described in detail by W.
A. Goodvear in the Eighth Annual Report of the State Mineralogist,

pp. 516-628, for the year 1888 ; by Harold W. Fairbanks in the Eleventh
Report, pp. 76-120, for the year 1892 ; by Dr. F. J. II. IMerrill in the

Fourteenth Report of the State Mineralogist, pp. 637-6-45, for the vears

1913 and 1914 ; in Water Supply Paper No. 446, U. S. Geological" Sur-

vey, 'Geology and Ground Waters of the Western Part of San Diego
County.

'

The formations of San Diego County are granites and other igneous

crystalline rocks, of several ages, metamorphic strata of great age.
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possibly Carboniferous or older, and sandstone, shales, conglomerates,
sands, gravel, and clays of ^Mesozoic and Tertiary age.

The granites upon Mhieh the metamorphic rocks rest, and by which
they are intruded, are of .several types. These gi-anites are in turn
intruded here and there by basic rocks of the diorite and gabbro types.

The latter are cut at many points by pegmatite dikes, which also appear
as intrusives in the schists and in the granites. Two area.s of these
basic intrusives form substantial mountain ranges, one traversing the
Cuyamaca Grant from north to south, and forming three peaks, of
which the sonthermost, 6515 feet high, is known as ]\Iount Cuyamaca.
Ten miles southea.st is a diorite ridge, known as Laguna ^Mountain, of
which the summit attains an altitude of over 6500 feet.

On the southwest flank of the granite area is a volcanic flow, a few
miles wide, extending northwest some 40 miles from the Mexican
boundary. This area is largely overlain by Tertiary formations. The
])rincipal rocks exposed are felsite, tuffs, and volcanic conglomerates.
The metamorphic formations are mica schi.sts. slates, quartzites. and
limestone ; the mica schists are well exposed at Julian and on the west
flank of the Laguna range of mountains. The Cretaceous strata

exposed in this region are of the Chico series and appear in the bluffs

on Point Loma and at La Jolla. as described by Harold W. Fairbanks
in the Eleventh Report of the State ^Mineralogist, p. 95.

The earlier Tertiary or Eocene depasits appear at the surface from
Los Penasquitos Canyon northward to Buena Yista Creek; the later

Tertiary deposits are exposed from Los Penasquitos Canyon southward
to the ]\Iexican boundary, and from Buena Vista Creek northward to

the north boundary of the county. The earlier Tertiary or Eocene
beds are made up of white sandstone, underlain by alternating layers
of shale, sandstone, and thin layers of clay and shale, limestone and
sand.stone, and marl and calcareous material.

The principal mineral products of San Diego County are miscel-

laneous stone, feldspar, brick and hollow building tile, granite, and
pottery clay. Other minerals that have been produced in recent years
are mineral water, gems, gold, silver, fuller's earth (Otaylite'). lime,

magnesium chloride, salt, and silica. Occurrences of bismuth, lithia,

marble, nickel, soapstone, and tin are known. Potash has been pro-
duced from kelp.

Clay Resources.

Important commercial deposits of fireclay and pottery clay, mainly
of Eocene and Pleistocene age. occur in northern San Diego County, in

the vicinity of Carlsbad and Cardiff. Some of the fireclays are similar
to the famous Gros-Almerode clays of Germany. On the top of El
Cajon ]\Iountain. in the southern part of the county, is an interesting
deposit of residual kaolin. Avhich was worked for a short time, but has
little commercial value on account of its inaccessibility. It serves as a

valuable guide to further prospecting in the region.

Red-burning .shales suitable for the manufacture of common brick,

paving brick, and hollow tile are reasonably abundant in the vicinity of
San Diego, but softer clays that can be used without grinding are not
plentiful in locations close to the center of consumption (principally
the city of San Diego). Deposits of Miocene Tertiary clays on the
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eastern marjrin of the county were noted in an earlier report/ Tliese

are as yet commercially inaccessible, and but little is known of their

properties.

The feldspar and ({uartz deposits of San Diciro County are of par-

ticular interest to the clay-workin<; industry. The greater part of the

feldspar used in California is produced at Camjio.

Cdlifoniia Clay Produrts Companji and Mission China Compayv/.

Victor Kremer, president. Offices, 315 Western Mutual Life Building,

Los Angeh^s. The.se eom])anies own a fireclay property in Sec. 4, T.

13 S., R. 3 W., S. B. M., 8 miles by road in a northeasterly direction

from C'arditf. and two miles northeast of the property of Gladding,
McBean and Company ((/.v.).

The holdiiigs of the California Clay Products Company consi.st of

the Pearl and the Dorothy Ann placer claims, comprising 20 acres each

;

and the ]\Ii.ssion China Company owns tAvo adjoining claims known as

the Robert Charles and the Thomas Hewitt, also 20 acres each. All

these claims are i)atented.

Tiie clay is a white, .semi-pla.stic fiireclay. It does not dcvelo]) suffi-

cient plasticity to be used alone, and is of value principally for its

refractoriness. It is used in Los Angeles by the California Clay

Products Comi)any, as an ingredient in the manufacture of saggers,

and also in San Diego by the Vitrified Products Corporation. These

companies are controlled by the Victor Kremer Enterprises, Victor

Kremer, president.

Devkloi'MENT AND ]\IiNiNO : A number of test pits and trenches have
been dug, ex])osing clay over a considerable area. ^Mining is being

done on the Pearl claim, where a loading bin has been built and a small

open cut, 30 by 40 feet in area, has been excavated. The ex])osed baidc

of clay is 10 to 12 feet high. One carload per week is being mined and
trucked to Cardiff.

Sample Xo. 36 was taken for testing. See page 'Ml.

Bibl: State Mineralogist's Report XXI, p. 355.

El Cajon Kaolin Deposit. The deposit is located on Cajon ^Mountain,

at an elevation of 2500 to 2700 feet, 41 miles in a direction X. 55 E.

from Lakeside. It is now ow^ned by the American Pottery Company ( ?)

of Los Angeles. The holdings comprise two claims in T. 14 S., R. 2 E.,

S. B. ]\I., on or near Sec. 29, approximately one mile west of El Cajon
Peak, but practically on top of the range.

The kaolin was formed by alteration in situ of an ala.skite or similar

])egmatitic derivative, containing but small quantities of ferro-manga-
nesian minerals. The extent of alteration varies widely within com-
paratively short distances, so that the resultant material ranges from
slightly-plastic kaolin containing an excess of free quartz and unde-
composed feldspar, to extremely plastic, fine-grained, thoroughly-
hydrated kaolin. Exposures of such material have been made at

various points on the mountain, indicating that they occur in a zone
that has a general northeast strike.

The deposit has been developed by a number of t.iinnels, shafts, and
open cuts, the principal tunnel having been driven m a northwesterly

' State Mineralogist's Report XIV, p. 685.
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direction for a distance of 75 feet, to a point 50 feet below the surface.

This tunnel is connected by means of a raise to a small open pit, or

glory hole. The material exposed by these workings shows all of the

variations indicated above, witli six feet of thoroughly altered, plastic

kaolin near the face. During 1914 and 1916, some kaolin from these

workings was sliipped to the faience tile plant of the former California

China Clay Products Company at National City. The total quantity
shipped probably did not exceed 400 tons, to judge from the extent of

the workings. The material was packed b}^ mules over a rough and
steep trail to a point on the San Diego River, then hauled by wagon to

Lakeside, at a cost said to have been $7.50 per ton, exclusive of mining.
Due to its inaccessibility, there has been no work on the deposit since

1916, excepting annual assessment work.

Two samples, Nos. 37 and 38, were taken and tested, the results of

which are given on page 259.

Bibl: State Mineralogist's Report XXI, p. 354.

Gladding, McBean and Company. Office of Southern Division at 621

S. Hope Street, Los Angeles. This company owns a deposit of clay,

of Eocene and Pleistocene age, on the Las Encinitas Ranch in the town-
site of Olivenhain. Tlie property includes a portion of Lot 18, and
adjoins the property of the Vitrified Products Corporation {q. v. post)

on the west.

At the time of visit, on June 9, 1925, the clay was being mined from an
o])en cut, tlie floor of which was about 75 feet square. The l)ank was 30

feet high at the face of the pit. ]\Iining was by hand, loading into small

mine cars, whicli were trammed over a trestle to a bin, from which auto

trucks were loaded. Three or four cars per week were being mined
(luring ])art of tlie year, the annual production being 5000 to 7000 tons,

which was used in the company's plants in Los Angeles. The clay is

a red-burning material, with good plasticity, and is useful in face brick

and sewer pipe mixes. Sample No. 35 was taken. The test results are

on page 322.

Since the property was visited, it is understood that considerable

drilling and other development work has been done, with the result

that excellent deposits of fireclay have been found, in addition to the

red-burning clay already known. The fireclays are said to closely

resemble the Gros-Almerode clays of Germany.

H. T. Morris of Escondido owns a deposit of clay one mile south

of Richland Station on the Escondido Branch of the Santa Fe Rail-

road.

The clay occurs in a low hill and is covered by black adobe .soil.

The deposit has not been developed and good exposures of the fresh

clay are lacking. The deposit is apparently at least 15 feet in thick-

ness, and underlies .several acres of land. The attempt was made some
time ago to make common red brick from this clay, but it Avas unsuc-

cessful largely because of im])roper mixing, tempering, and firing of

the brick. Some specimens of earthernware made from this clay can

be seen in the Chamber of Commerce exhibit at Escondido.

Sample No. 41 was taken for testing. See page 348.

Bibl: State Mineralogist's Report XXI, p. 355.
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National Brick Company. William ]\Iulford, president ; Edward
Harrie, Jr., secretary. Offices and i)lant are located at Twenty-fourth

JStreet and National Boidevard. National City. The holdings of the

company comprise 13 acres, under lease from S. Christian, of National

City. The company is manufacturing common red brick from adobe

clay. The clay is hauled by scrapers to a liopper, from which it passes

to a set of rolls, where the clods are broken up. It is then conveyed

over a belt conveyor to a pug-mill, from which it passes to a brick press.

The brick are dried in sheds. The dried brick are fired in ojien oil-

fired kilns. The plant is driven by a 50-h.p. electric motor, and has a

capacity of 36,000 brick per day. Fifteen men are employed.

Old Mission Tile Compayv/. W. C. Mitchell, president; J. F. Keenan,

secretary; P. 0. McCarthy, treasurer. Office and plant in North San
Diego. This company was organized in 1927 with a capitalization of

$50,000, to manufacture hand-made roofing and promenade tile.^

Further details are lacking.

Pacific Clay Products Company. Wm. Lacy, president ; Robert

Linton, vice president and general manager. Offices, 1151 South

BroadAvay Street, Los Angeles. Three miles east by road from Farr
Siding, which is on the Santa Fe Railroad one mile south of Carlsbad,

is one of the clay properties owned and operated by the Pacific Clay

Products Company of Los Angeles. The property was formerly a

part of the Kelley Ranch, and comprises 25 acres.

The clay beds are exposed on a low rounded hill. The upper 10

to 15 feet consists mainly of a white plastic vitrifying clay which is

used in a mix for the manufacture of face brick and other products.

This clay is slightly iron-stained, and is mixed with a small quantity

of bluish plastic clay.

Underlying the bed of white clay is a bed of mixed yellow and blue

clay of undetermined thickness. This clay is also plastic and will doubt-

less be extensively utilized as development of the property advances.

Development and IMining : The clay has been prospected by means
of a number of test pits on the property. Mining was formerly done

with horse scrapers and plows and with a wheel scraper drawn by a

tractor but more recently a "Bear Cat" shovel has been installed. See

photo No. 61. A bench has been established for mining the upper bed
of white clay separately from the yellow clay. The exposed bank of

white clay is 275 feet long. A motor truck is used to haul the clay

to Farr Siding. The production is 20,000 tons per year.

Sample No. 39 of the white eluy, and sample No. 40 of the yellow

clay were taken for testing. See pages 296 and 322.

Other remnants of this same clay bed occur in various places on the

Kelley ranch. Some test pits have been dug, but no deposit as satis-

factory in quality or extent as that owned by the Pacific Clay Products
Company has been disclosed.

Bibl: State Mineralogist's Report XXI, p. 356.

San Diego Tile and Brick Company. Wm. Roffe, president and
manager. Office in San Diego. This companj^ controls 100 acres of

land in Rose Canyon. The clay pit and brick yard are on the west side

'Clay-Worker, August, 1927, p. 123.
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of the canyon, 3.2 miles by road north from Balboa Avenue, Coast

highwav. The material used is a Tertiarv shale, which is for the most
part thin-bedded, moderately hard, and generalh' yellowish or yellowish

g;ray in color. The same formation persists on the west side of the

canyon for several miles.

The clay is scraped into chutes alongside of the Rose Canyon Road,
at a point 50 feet vertically above the yard. The clay bank at present

exposed is about 75 feet high at its highest point, and 300 feet long.

Practically no overburden is present. Common red brick and hollow
building tile are made by the stiff mud process. Drying is done partly

in the open air and partly under shed. The dried brick are fired in

open oil-fired kilns. The plant is oi)erated as required to supply the

local demand.
Sample No. 30 was taken for testing. See page 339.

i^V
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Photo No. 61. "Bear Cat" shovel at Kelly No. 1 mine, Pacific Clay Products Co.,

p-arr siding, San Diego County. (Samples No. 39 and 40.) (Photo by
courtesy of the company.)

Union Brick Company. J. W. Rice, secretary. Offices, 3565 Third

Street, San Diego. The plant is 1.1 miles north of Balboa Avenue,

Coast Highway, on El Camino Real through Rose Canyon. It is about

two miles south of the yard of the San Diego Brick and Tile Company.
The shipping point is Ladrillo Station on the Santa Fe Railroad.

The clay, while apparently belonging to the same stratigraphic series

as that of the San Diego Tile & Brick Company's deposit, is somewhat
different in character, and consists mainly of a loose conglomerate

composed of pebbles and boulders of all sizes up to two feet in diameter,

intermingled with loose yellowish clay. Underlying this material is a

bed of plastic clay shale, blue-gray in color.

The clay is mined with Fordson tractors and scrapers Avhich dump
the material into a chute leading to the brick yard located in the

bottom of the canyon. Common red brick only is made at this point

which is equipped with dry pan and two electric-driven presses. Oil-
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firod oi)eii Hold kilns aro used. It is said tliat the clay lias vcrv little

shrinkaji-p durinji: tho briek-inakino: process.

Sample No. -"{l was taken I'oi- testinj;. See \)i\\xo 'MO.

Vitrified Producis ('orporafion. Victoi- Kroiuoi", i)i-esident ; George
Kumiuer, jreneral manaj-er; John F. Koonan, supei'intendent. Sales

office, 522-24 Spreckels lUiilding, San Diego; general offices and plant

in North San Diego. This jilant started operations in November, 1928,

to make semivitiv^ons hollow tile, building tile, and brick. The com-

pany owns two clay deposits, one at Linda Yista, the other near Carditf.

Cardiff Deposit: This is a dei)osit of fireclay on the Las Encinitas

Ranch in the townsite of Olivenhain. The holdings consist of a portion

of lot 18 in Rancho Las Encinitas, and comprises 16.6 acres. The
property formerly belonged to the Wiro famil}', and is known to local

r'-'m^

4^
Urn, .-r; ,^;--?^7*.^>ri^»,

I'HuTo No. 62. W'iro Mine. Fireclay deposit east of Cardiff. San Diego County,
owned by the Vitrified Products Co. of San Diego. (Sample No. 34.)

inhabitants as the Wiro Mines. It is 5.7 miles by road from Cardiff in

an ea.sterly direction.

The fireclay has been exposed by two small open cuts, each of which

is abont 50 feet square, Avith a bank of 15 to 20 feet in height. The
bed of fireclay is from 10 to 12 feet thick, and is overlain by a thin

layer of soil and yellow, sandy clay. The beds are nearly horizontal.

Sample No. 33 was taken from the north pit, and sample No. 34 is from

the south pit, and the test results are on page 2S7. See photo No. 62.

Underlying the fireclay is a bed of soft, loosely consolidated sand-

stone containing clay as filling material. The fire clay is moderately

hard and varies in color from a buff to blue-gray and light purple.

At the time of visit (June, 1925), one to two cars per week were being

rained and shipped from a siding one mile south of Cardiff.

Linda Vista Deposit : This deposit is located on the south side of the

Santa Ee Railroad at Mile 25], about two miles north of Linda Vista

Station, in Sec. 9, T. 15 S., R. 3 W., S. B. M.
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The holdintrs include the Ni and the NEJ of the SW] of the section,

a total oi' 'MW aci'es. most of wliieii is appai-ently underlain by the

clay beds.

At the time of visit on June !), l!)2r), Ihe deposit had been opened by
an electric shovel along- a face 300 feet long and 50 feet high, adjacent
to and adjoining the railroad tracks. The material is a clay shale,

light yellow in color, and the individual strata are from a fraction of

an inch to one or two feet in thickness. Two or three beds of siliceous

sandstone about one foot thick are interbedded with the clay shale.

These are sorted from the clay whenever possible. In places the clay is

more santly than in others, but is seldom too sandy foi' satisfactoiy use.

The overburden is thin, varying from 6 inches to 3 feet in thickness.

The same formation is quite extensive in this locality and can be traced
for at least a mile along the Santa Fe tracks toward Linda Vista. The
total thickness of the clay beds is probably not less than 100 feet.

At the time of visit about 200 tons per week were being shipped to

the San Diego plant. When the plant is operating at full capacity,

300 tons per w^eek are shi]>ped.

8am])le No. 32 was taken for testing. See page 322.

San Diego Plant: At the plant in North San Diego hollow tile and
building tile are made by mixing 25% of the Cardiff tireclay with 75%
of the Linda Vista clay. The material is crushed to ^ inch and is fed

from the crusher bin into a trough mixer, where it is tempered with
water. The tempered clay passes through an auger machine and the

tile are cut with an automatic wire cutter. The green tile are then
hand-loaded on triple-deck trucks and trammed to the drying shed.

When not working at full capacity, the drying is completed in three

or four da3^s, but when crowded to capacit}- only one day is allowed for

this part of the process. The drying is finished in oil-fired drying
ovens where the heat is controlled according to the amount of moisture
remaining in the tile. At times the dryer temperature is so high as to

scorch the wooden pla.tforms of the trucks.

The common brick are fired in open field kilns, using oil as fuel.

The other shapes are fired in oil-burning round down-draft kilns. The
firing temperature is from 2000° to 2100° F. for 4| to 5 days. An
equal period is allowed for cooling. The firing range of the clays in

use is 200° F. The brick and tile are remarkably uniform in color,

which is a pink bordering on red. There is very little difficulty with
lost ware and all of the products are strong and free from cracks. The
drying shrinkage amounts to 1 in 11-J, and there is no cracking during
the drying of the tile which are placed on the side rather than on end.

The firing shrinkage is exceptionally low.

The capacity of the plant is 50,000 brick and 50,000 hollow tile per
day.

Bibl: State Mineralogist's Reports XIV, pp. 685-688; XX, p. 369;
XXI, pp. 354-358. Bull. 38, pp. 227, 254.

SAN FRANCISCO COUNTY.

The area of San Francisco County is 43 square miles, and tlie popu-
lation is 506,676 (1920 census). The only mineral production in the

county is crushed rock, sand and gravel. A number of brick yards at



CLAY RESOURCES AND CERAMIC INDUSTRY 207

oiu' lime ()|)t'i-a1('(l in the county, hut hiiul is uow more valuable for

otluT i)uri)oses.

The only ceramic plants in the county ai-e an art ^vare pottery at

2928 Baker Street, San Fraiu'iseo, owned and oi)erated hy JaJanivich

and Olsen, and a dental ])oreelain lahoratoi-y at 8:)() Market Street,

known as Tara's Porcelain Lahoi'ofory. Jalanivich and Olsen are

makinp: an attractive line of glazed pottery, usinf; a buff-burning body
and lead glazes. Their output is all liand-niolded on a potter's wheel.

It is tired in a round kiln, approximately 3-ft. inside diameter, of tlieir

own design and built by the gas company, city gas being used for fuel.

The clav, from California sources, is fired up to 2000° and the glaze

to KiOO'^-lTOO".

SAN JOAQUIN COUNTY.

General Features.'

The county lies mainly in the great valley of the same name in the

central portion of the state. It is bounded on the north by Sacramento
County, on the east by Amador, Calaveras, and Stanislaus. The latter

county extends around and adjoins it on the south also. Contra Costa

and Alameda counties lie west of it.

Stockton, the county seat and largest city, has water transportation

facilities, as well as rail. The area of the county is 1448 square miles,

aiul its population is 79,905 (1920 census). By far the greatest part

of its area is made up oF farm lands ; the so-called 'delta' region adjacent

to Stockton being noted for its rich peat soil and heavy crops.

The luost extensive geological formation exposed consists of uncon-
solidated sands, gravels and clays of Quaternar\' age, which compose
the nearly-level valley floor. Tlie western edge of this formation fol-

lows closely the Southern Pacific railroad line down the west side of

the valley from Bethany to Vernalis. The corner of the county, south-

west of the railroad, is composed of marine sandstone, and diatomaceous
and clay shales of Tertiary and Cretaceous ages in the northern part.

Its south half is rugged and broken, as the Franciscan rocks, typical of

the Coast Range, including slates, cherts, linu'stones and sandstones,

witli much scliist and ser})entine, are exclusively in evidence.

Unconsolidated sands, gravels and clays extend practically to the

county line on the eastern side of the valley, the only other rocks

exposed being two small areas of extrusive volcanic rocks, just east

and north of Bellota.

Comparatively few minei-al substances are found in San Joaquin
County, and of these the most im])ortant are nonmetallic structural

and industrial materials and natural gas. Gold, silver and platinum
have been obtained by dredging in ]Mokelumne River. Clay and clay

products accounted for more than half the total mineral production of

the county in 1923.

Clay Resources.

Common clays suitable for the manufacture of brick are abundant
in the county, and two brick yards are in operation. High-grade clays

were at one time produced near the San Joaquin and Alameda county
line, in the vicinity of Tesla and Carnegie, and were utilized at the

* Laizure, C. McK., State Mineralogist's Rept. XXI, p. 1S4.
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l)]aiit of the Carnegie Brick and Pottery Company, which has been
(lisnianthMl for many years. See under Alameda County for further
(h'tails.

One of the important fire brick plants of tlie state, that of the Stock-

ton Fire Brick Company, is operating in Stockton. The i)lant is

strategically situated with res])ect to the clay mines of Amador and
Placer counties, and is within the range of chea}) transportation to tlie

marketing centers.

San Joaquin Brick Co. I. P. Stine, secretary-manager; Ernest
Rossi, jjlant superintendent. Home office, 33 South El Dorado Street,

Stockton. The property is located on a 60-acre tract on Roberts
Island, six miles by road southwest from Stockton. Common red brick

is the sole product. The clav is an extremely sandy bottom-land loam.

The water level lies within six feet of the surface, so that economical
mining has always been a serious problem. A horse-scraper is used
above the water level, dumping through trap doors into horse-drawn
cars operating on a light industrial track. A gasoline locomotive was
])urchased and tried in place of horses for haulage, but the track was
not of sufficient weight to obtain satisfactory results.

Below the water level, the clay is excavated with a ^Marion steam

shovel mounted on a barge. The clay is dumped along the bank, and
allowed to dry in the air before it is reclaimed by the horse scraper.

The soft-mud process is used for shaping the brick. The clay is

given a double pugging before passing to a 6-mold press. A continu-

ous rope conveyor takes the brick from the press to the drying sheds.

The sandiness of the clay is indicated by the fact that the drying ])eriod

in warm weather is only three days, with a maximum of five days in

cooler Aveather.

A Hoffman continuous kiln burning coal screenings is used for firing.

The kiln is 175 feet long, with 12-ft. by 12-ft. chambers. The firing

cycle is 14 days, and the capacity is 24,000 brick per day. The
machinery is o])erated by electric power. The total installed ca]iacity

of the motors is 100 horsepower. Forty men are employed.

Bibl: State Mineralogist's Report XXI, p. 188.

Stockton Brirk and Tile Co. Ralph Wilcox, president ; Paul Weston,
secretary; G. Birtolini, plant superintendent. Home office, 245 North
El Dorado Street, Stockton. The plant is on McKinley Avenue near
the southern boundary of the city of Stockton, about one-half mile west
of the Municipal Baths. A Southern Pacific spur track runs to the

l)lant. The plant was built in 1921. Common brick and some hollow
building tile are manufactured, using surface clay from the property.

The claj^ is a bottom-land deposit of yellowish sandy loam and is

mined to a depth of 15 feet below the surface by horse-drawn scrapers.
The clay is found at greater depths, but is below the water level. The
scrapers deliver the clay to a dry pan, from which the crushed product
is elevated by a bucket elevator to a pug-mill and auger machine. The
brick are taken from the wire-cutter belt by hand and loaded on trucks
wliich are trammed by hand to oil-fired tunnel driers.

Firing is done in a Hoffman continuous kiln. The capacity of the
kiln is 450,000 brick, and 25,000 brick are set and drawn each day.
Coal screenings from Utah coal are used as fuel. The coal lioles are
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Spaced three feet apart. One man on each 8-hr. sliift attends to the

firing. The fires must be carefully controlled, as the kiln is too short

for successful iirin<;' if irregular Hud nations in temperature are i)er-

mitted. Natural stack draft is used.

In order to keep the plant in continuous operation during the year,

it is customary to shape 40,000 brick, or the ecpiivalent volume of brick

and hollow tile, per day, during the summer and fall. Half of this

output of green ware is stored for firing during the winter months, so

that it is not necessary to operate the pit or the auger machine during
the wet season.

The plant emploj^s 25 men during the summer and about 15 men
during the winter. The annual output is over 3,000,000 brick, or an
equivalent volume of brick and hollow tile. The hollow tile production
is never a large proportion of the total. All machinery is operated by
electric power.

Bibl: State Mineralogist's Report XXI, p. 188.

Stockton Fire Brick Co. John T. Roberts, i)resident ; Percy T. Cleg-
horn, secretary ; E. H. Horner, plant superintendent. JMain office, 12
Russ Building, San Francisco. Plant address, P. 0. Box 314, Stockton.
The company's plant is just west of the Southern Pacific railroad at

the foot of S. California Street, Stockton. See photos No. 6:} and 64.

The outi)ut includes several different grades of fireclay brick and
special shapes, high-temperature fireclay cement, and diatomaceous
insulating brick. The companj^ owns or leases deposits of most of
the raw materials in use at the plant, the most important of these being
Edwin clay (No. 120, p. 272), from Jones Butte near lone; lone sand
(No. 140, p. 280), from the pit of the lone Fire Brick Co., and Lincoln
fireclay (sample No. 280, p. 305), from the newly developed pit of a
subsidiai-y company, the Clay Corporation of California. Quartz for

grogging some of the grades of fire brick is purchased from various
California sources, mainly in Placer County, and diatomaceous shale

for the manufacture of insulating brick and special shapes is purchased
from producers in Santa Barbara County.
The princii)al grades of fire brick are as follows: 'Gasco XX," quartz

grogged, auger-made, single pressed ;
' Stockton, ' quartz grogged, auger-

made, repressed ;
' Gasco R, ' quartz grogged, auger-made, repressed ; and

'Carnegie,' which is grogged with calcined fireclay, hand-made in

sanded molds, and repressed. The 'Carnegie' brick is the best grade
of standard brick being produced at present for resisting high tem-
peratures under adverse load and spalling influences. Among the
specialties regularly produced are a high-grade checker-brick which is

made from a mixture grogged with calcined clay and shaped on an
end-cut auger machine, and runner-brick, made from a similar mixture,
formed on an auger-machine, and then passed to a specially designed
machine for making the joints and cutting the side-holes.

The mixtures are prepared by dry-pan grinding, followed by pug-
mill tempering for the material that is to be hand-molded.

All of the shapes except runner brick are dried in waste-heat tunnel
driers. The runner brick, which require especially uniform drying
on all sides during the shrinkage i)eriod, are dried in a Carrier ejector

humidity drier, which is operated on a 13 to 15 hr. schedule, beginning
14—54979
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with a tliree-hour [xM-iod at Ho"" F. and 40'/ humidity, and finished

at 240° to 250 F. with steadily declinin<>- humidity. The brick are

set on tlie drier ears in a direction parallel to the dii-eetion of the air

current in the drier, so that the air passes tlirou^ih and around the

brick simultaneously, thus drying the inside and outside of the brick

at the same rate.

The manufacture of diatoniaeeous insulating' brick, known by the

ti-ade name 'Diatex,' is becoming an increasingly iini)ortant part of the

0|)erations of the phmt. Standard 9-in. brick and many special shapes

are made. They are liaud molded from diatomaceous shale containing

sufficient clay for boiidiiiu. Slow and cai-eful uniform drying is neces-

Photo No. 64. Clay bins and dry pans In plant of the Stockton Fire Brick
Company. (Photo by courtesy of the company.)

sary to avoid loss by warping or cracking. In connection with the

development of this i)roduct a conductometer, the i^rinciple of which

has been described by K. I). Pike,^ was constructed in the laboratory,

for the purpose of comparing the heat conductivities of the various

experimental mixtures.

The fireclay ])roducts are fired in 12 oil-fired round down-draft

kilns, which are of various sizes from 12-ft. to :32-ft. in diameter, with

capacities ranging from 80 to 400 tons each. The usual firing cycle

is seven to eight days firing, to a temperature of 1370° C, correspond-

ing to cone 11 down, followed by a cooling period of equal length.

• Pike, R. D., Need for more refractory heat insulators : Pro])osed conduetometers
for measuring thermal conductivity: Jour. Amer. Cer. Soc, 5, 554, August, 1922.
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The insulating brick are fired in fonr 12-ft. hy 23--ft rectangular

kilns.

liJase-metal thcrinofouijles with automatic recorders are installed in

all kilns for the accurate control of the firing cycle.

The plant is noteworthy for the high degree of technical control to

which all operations are subjected, and for the continual improvements
that are being made in the processes of manufacture and in the (juality

of the finished product, through the cooperation of an efficient technical

staff and a progressive management.
An average of 110 men are employed.

Bibl (Clay resources of San Joacjuin Countv) : State Min. Bur.
Bull. 38, pp. 227-228; Prel. Kept. 7, pp. 91^95; Kept. XIV, pp.
607-610, and XXI, pp. 188-190.

SAN LUIS OBISPO COUNTY.
General Features.^

San Luis Obispo County borders on the Pacific Ocean and occupies

a position midway between San Francisco and Los Angeles. It is

bounded on the north by Monterey County, on the east by Kern and
on the south by Santa Barbara. It contains 3334 square miles and
has a population of 21,893 (1920 census). The coast line of the South-

ern Pacific railroad passes through the county from north to south.

The railroad follows Salinas River Valley through Paso Robles to a

point near Santa Margarita, thence it crosses the Santa Lucia Range
via Cuesta Pass, reaching San Luis Obispo at the foot of the grade,

and the ocean near Pismo. It continues south along the ocean shore,

giving through transportation. The Pacific Coast railroad (narrow

gauge) connects Port San Luis with San Luis Obispo and continues to

Santa Maria and other points in Santa Barbara County. The paved
coast highway closeh- parallels the Southern Pacific railroad through

the county.

From Santa Margarita fair dirt roads extend to the eastern part of

the county, but McKittrick, in Kern County, is a nearer railroad point

to this section. Steamer service is available at Port San Luis. This

harbor is the terminus of pipe lines from the San Joaquin Valley oil

fields and is an important loading point for oil tankers.

The Coast Range mountain system traverses the county from north-

west to southeast. Within the county this mountain block consists of

three main ranges, the Santa Lucia Mountains, the San Luis Range,

and the San Jose Range.
The geology of that portion of the county from the southern boundary

to latitude 35° 30' N. and from the coast "to longitude 120° 30' W. has

been described and mapped in detail by H. W. Fairbanks.- A discus-

sion of the geology of the countv with relation to petroleum resources

will be found in Bulletins Xo.' 69 and Xo. 89 of the State Mining
Bureau. A folio of geologic maps accompanies Bulletin Xo. 69.

As indicated on the Bureau's geological map of the state, the Santa

Lucia Range from San Luis Obispo northwestward to the northern

boundary line is made up of Franciscan rocks, including slates, cherts,

' From Laizure, C. McK., San Luis Obispo County : State Mineralog-ist's Rept.
XXI. pp. 499-501, 1925.

= Fairbanks, H. "W^, San Luis Folio, No. 101 : U. S. Geological Survey.
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limestones, aii,d sandstones, witli nuicli serpentine and many dikes and
intrusions of deeji-seatod iji'iieous roeks. On the tlanks of tlie range are

narrow belts of Cretaeeous sandstone and shales. Southeast of San
Luis Obispo the formations are mainly Tertiary marine sandstones

and diatomaeeous shales. Unconsolidated sands, jijravels, and clays

extend from Pismo to Santa IMaria River and well up tlie valley of the

Santa Maria. East of Santa Margarita there is a large area in which
granite predominates. The balance of the county lying east and north

of the Santa Lucia Range consists almost entirely of sedimentary rocks

of Tertiary age, shales, sandstones, tuffs, and gravels with an area of

Quaternary sediments comprising Cai-rizo Plain.

Among the mineral resources of the county, both developed and
undeveloped, are asphalt, bituminous rock, brick, chroniite, coal, copper,

diatomite, gypsum, iron, limestone, marble, mineral water, onyx,

l)etroleum, quicksilver, soda, aiul miscellaneous. Miscellaneous stone,

l)etroleum, brick, and mineral water are the principal commercial

mineral products at present.

Clay Resources.

There are no known deposits of high-grade clays in this county, but
red-burning clays suitable for making brick occur in the vallej^ silts of

recent origin at various places. Since the population of the county is

small, the demand for claj' i^roducts is limited, and a single common-
brick plant at San Luis Obispo sup])lies the market of the county as

well as of a few nearby towns in Santa Barbara and Monterey counties.

The territory to the south is supplied by brick yards in Santa Barbara,
while plants in San Jose furnish brick for the communities in Monterey
and San Benito counties.

San Luis Brick Works. Owned and operated by Faulstick Bros.,

San Luis Obispo. This plant, formerly known as the San Luis Brick
C^ompau}', is located one mile south of town, near the lines of the

Soutliern Pacific and Pacific Coast railroads. The clay is a yellowish
loam, with little or no overburden. The proportion of sand is sufficient

to prevent excessive shrinkage and cracking in the brick-making pro-
cess, yet is not so high as to interfere with the binding proj)erties of

the clay. The clay is mined to a depth of 15 feet by hand shoveling
into dump cars, which are hauled up an incline by a steam winch, to

dump through a hop])er into a 10-foot dry pan. After screening, the
fines pass to a ])ug-mill, then to an American Clay Machinery Co.
auger machine e()uipi)ed with a Preese cutter. The oversize from the
screen is returned to the dry pan.

The brick are dried in the open without auxiliary heat. This
requires an average of three weeks. P.iirning is done in open field

kilns, usually Avith 18 arches, each kiln containing 590,000 brick. Heat
is supplied by oil, with steam atomization. Firing requires five days,
and cooling about three weeks.
The plant operated three months during the season of 1925, producing

about 1,500,000 brick. Twenty-eight men are employed when in full

operation. See ))hoto No. 65.

Bibl: State Mineralogist's Report XXI, ]). 505.

Santa Margarita. Two miles south of Santa IMargarita is an extensive
undeveloped deposit of red-burning shale. The deposit is easily
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accessible at a point 2.0 miles (by road) south of the center of 8anta
]Marj;arita, where it lies in a broad belt between the state hij^hway and
the Southern Pacific railroad for a distance of at least one-half mile.

The strike of the beds is S. 25° E., and the dip is 75° NE.
Two samples were taken. No. 216 was taken from a road cut, 2.0

miles from Santa ]Mai'<>ai-ita. Sample No. 217 was taken from the same
formation, 2.5 miles from Santa Mar<iarita, and 0.;] miles north of the

northern boundary of the Santa Barbara National Forest. The test

results are on page 827. Tlie material would be well suited for the

manufacture of vitrified red-burned structural ware.

Bibl (Clay resources of San Luis Obispo County) : State Min.

Bur. Bull. 38, p. 255; Prel. Kept. 7, p. 95; State Mineralogist's

Rept. XV, p. 679 ; XXT, p. 505.

SAN MATEO COUNTY.
General Features.

San ]\Iateo County lies on the San Francisco Peninsula, south of

San Francisco city and county. Its southern boundary adjoins Santa
Clara and Santa Cruz mountains. Its area is 447 square miles, and
the population is 36,781 (1920 census).

Aside from a narrow strip of alluvial ])lain along the shores of San
Francisco Bay, the entire county is mountainous, as the western spur
of the Coast Range extends through the county. The jn-incijial

geological formations exposed in the mountainous portion of the county

are Franciscan (Jura.ssic) sandstones, jaspers, ser])entines, etc. ; Chico

(Upper Cretaceous), Pliocene and Miocene sedimentary deposits,

mainly sandstones and shales, and granite.

The most important mineral jiroducts are cement, miscellaneous

stone, and salt. Jasper, magnesium chloride, natural gas, petroleum,

and jiotash are also ])roduced. Small amounts of barytes, chromite,

diatomite, and quicksilver have also been found.

Clay Resources.

No high-grade clays have been reported in the county. Deposits of

clay and shale suitable for brick making are ])lentiful.

The only clay-working plant in the county is that of the West Coast

Porcelain Manufacturers, described below. The Steiger Terra Cotta

and Pottery Works, and the Baden Brick Company, mentioned in

earlier reports, were dismantled many years ago.

West Coast Porcelain Manufacturers. Henry Weiss, president and
general manager ; Ed. Durant, jilant manager ; T. B. Gotham, superin-

tendent and ceramist. The i)lant is near ^lillbrae station on the South-

ern Pacific Railroad. Vitreous sanitary porcelain is the only product.

The body, which contains 50% clay and 50% flint and feldspar, is

made from English china and ball claj^, Tennessee ball clay, Ottaw^a

or Illinois sand and feldspar from Campo, San Diego County. Alber-

hill bone clay is used in the sagger mix, as the aluminous structural

clay; lone clays as the binders.

All of the ware is shajjcd by casting, and the sli]) room is one of the

most modern and best equipi)ed in the West. Special precautions are

taken to secure uniformity of grinding and proportioning and freedom
from contamination.
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The body is prepared by tlie dry-mix process. Tlu-ee .SO-li]). Crossley
dry pebble mills are used for grinding the Ottawa sand and feldspar.

Seven hours grinding is necessary for each batch of sand or feldspar.

The English ball clay is passed through a disintegrator to crush it to
less than § in. diameter. The Tennessee ball clay does not require
])revious crushing. The dry pulverized materials are stored in bins
from which they are weighed out for the casting slip batches. Three
double casting slip blungers are used for the preparation of the slip,

which weigrhs 80 oz. per pint. The discharge from the blungers is

passed over a Ding magnetic separator to remove any particles of
metallic iron, then through a 100-mesh screen, and finally to Crossley
slip agitators below the floor of the slip room. From the agitators the
slip is pumped to the casting room.

A small blunger and a 70-leaf round-rail filter press are used to

retreat the scrap body-mix from the casting and drying departments.
This is necessary in order to remove the alkali which is added to all

slips as a deflocculator, and which, if left in the rejected material,
Avould build up in the casting slip to the point Avhere blisters would
form on the ware during firing.

The glaze batches are ground in a Crossley, style B pebble mill, 8 feet

diameter and 5 feet 8 inches long, driven by a 20-hp. induction motor.
When grouiul, the slip is passed through a 100-mesh screen, and is

pumped into a Patterson single-action glaze agitator, where it is kept
in suspension until drawn off for use. A magnetic separator is used
to remove any particles of iron that might accidentally have been
introduced into the glaze.

The casting slip is piped to all parts of the casting floor, where the
ware is cast in the usual manner in plaster molds.

Waste-heat driers are used. After drying, the Avare is loaded into
saggers in preparation for the biscuit firing.

The firing equipment consists of two 366-ft. tunnel kilns, operated
on a 48-hour cycle. The biscuit kiln is fired to a maximum of cone 11,

which corresponds to 1205° C. on the recording pyrometer. After
cooling from the biscuit kilns, the glaze is applied by dipping, and the
ware is sent through the glost kiln, which is fired to cone 6, correspond-
ing to 1150° C. on the pyrometer. Oil fuel, atomized with air, is used
on both kilns. The capacity of the kilns is 400 pieces per 24 hours.

Saggers are made by machine at the plant. Alberhill bone clay has
proved a better structural clay in sagger manufacture than lone clay.

The lone clay body burns too tight, and losses from cracking after
repeated use are high, but used as a binder it is more or less satisfactory.

The company has recently developed a line of crystalline-glaze art-

ware, and many attractive shapes and color schemes are being produced.

The plant has a well-equipped laboratory, and through careful tech-
nical control the products of the plant are of remarkably high quality
and free from defects. The plant employs 150 men.

Bibl (Clay resources of San Mateo Countv) : State Min. Bur.
Bull. 38, pp. 228-221), 255; Prel. Kept. 7, pp. 95-96.
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SANTA BARBARA COUNTY.
General Features.'

Santa Barbara County consists of 2740 square miles, includino; the

islands of San Mi<ruel. Santa Kosa, and Santa Cruz, which are located

twenty miles off the coast. It is bounded on the north by San Luis

Obispo County, on the east by Ventura County, on the south by the

Santa Barbara Cliannel, and on the west by the Pacific Ocean.

The population, accnrdinp- to the census of 1920, was 41,097, and is

now estimated as over 50,000. The city of Santa Barbara, the county

seat, with a population of over 30,000, lies on the shores of the channel.

Santa Maria is the second community in Santa Barbara County and

has a population of over 5000.

]\Iuch of Santa Barbara County is hilly and mountainous; the Santa

Ynez, a low range of inountains, follows the trend of the coast across

the southei-n jiart of the county, and the San Rafael, a higher range,

strikes througli the center of the county and extends almost to its nortli-

ern limits. These mountains, with their foothills and spurs, impart to

the whole county- a rugged and diversified aspect.

The principal valleys are the Santa Maria, Los Alamos, Lompoc,
Santa Ynez, and Cuyama. These fertile areas are well adapted for the

growing of cereal crops and citrus fruits and cattle raising.

The principal drainage systems of the county are the Santa Maria

and Santa Ynez rivers.

The county is traversed by the Southern Pacific railroad, which fol-

lows the coast line, with branch lines from Guadalupe to Betteravia,

and from Surf to Lompoc. The Pacific Coast railroad, a narrow-gauge

line, runs from Port llanford, in San Luis Obispo County, through

Santa IMaria to Los Olivos, with branches from Santa ]\Iaria to Bet-

teravia and Sisquoc. Santa ^laria Valley railroad connects with the

Southern Pacific i-ailroad west of Santa Maria and runs southeast

through the Santa Maria Valley to Leonard.

The coast route of the state highway enters the county north of

Santa Maria, and runs the length of the county, connecting Santa Bar-

bara city with Los Angeles and San Francisco. Different laterals from

this railway afFnrd trnnsjiortation for auto trucks and stages to interior

towns.

Geology and Mineral Resources.

The principal geological formations exposed in Santa Barbara County
are Tertiary shales and sandstones, including those of Eocene, Miocene,

and Pliocene age. Quaternary sediments also cover a large area,

especially in the western part of the county. There is a small area of

Franciscan (Jurassic) in the center of the county, and a larger area of

Cretaceous (Undifferentiated) in the north-central part of the county.

Santa Barbara County owes its position of fifteenth in the state in

regard to its mineral output to the presence of productive oil fields

within its boundaries. The total value of its mineral production during

'Prom Tucker, W. Burling, Santa Barbara County: State Mineralogist's Kept.
XXI, pp. 539-540, 1925.
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the year 1026 was $2,583,548; of this amount the value of natural gas
and petroleum was $1,772,678.

Among its mineral resources, both developed and undeveloped, are

:

Asphalt and bituminoas roek, barytes, brick, chromite, copper, diato-

maceous earth, gilsonite. jiold, gypsum, limestone and lime, manganese,
mineral water, natural gas, oil shale, petroleum, sandstone and the

stone industry.

Clay Resources.

Xo commercial deposits of high-grade clays have been found in the

county. Common clay is fairly abundant, and several brick yards and
a roofing tile plant are in operation.

AnguJo Tile Company, Plant No. 1. R. F. Angulo and Sons, owners.
Address P. 0. Box 128, Santa Barbara. This company has two plants
for the manufacture of hand-made roofing tile and terrace tile. Plant
Xo. 1 is on Central Avenue, between Modoc Road and the state highway,
Santa Barbara, and Plant Xo. 2 is at Reseda, Los Angeles County (see

under Los Aneeles Countv. At Plant No. 2 a local surface clav is

mined from an area immediately adjoining the ]>lant. The plant is

equipped with three kilns, fired with oil.

L. L. Brentner. Carpinteria. The property is west of the coast

highway, 14 miles north of Ventura, and four miles south of Carpin-
teria. Ten acres were at one time under lease to the Builder's Supply
Company of Santa Barbara, who operated a plant for the manufacture
of common brick. It is understood that the proi)erty is now idle (1927).
The clay beds are nearly vertical, have an east-west strike, and are

about 200 feet thick. The material is a light-colored thin-bedded shale,

with quartz, limestone, and sandstone boulders, which were i)artly

removed by screening. A drag-line scrajjcr was used for mining. The
plant is equipped with crushing machinery to deliver a 20-mesh product
to the brick plant, which consists of a 14-ft. pug-mill and an auger
machine, with a wire cutter. The brick were dried in the open and
fired in oil-fired field kilns.

Sample Xo. 3 was taken for testing, the results of which are on page
348. The material is not of good quality for the manufacture of brick.

Bibl: State Mineralogist's Rept. XXI, pp. 546-547, 1925.

Muengenherg and WhitiJcer. R. ]\Iuengenberg and E. H. Whitiker,
of 230 de la Guerra Street, Santa Barbara, are operating two of the

brick yards formerly opei-ated by the Builder's Supply Company in

Santa Barbara and Montecito.
The Santa Barbara plant, formerly the Parker Brick Company, is

on West Montecito Street, one-half mile from the Southern Pacific

railroad tracks. Common red brick, hollow building tile, and drain tile

are made from clays obtained from ]iits on the i)lant site and from
other sources in the vicinity. The stiff-mud process is used. The ware
is dried in the open, and fired in oil-fired field kilns. Samj^le Xo. 1

Avas taken for test, the results of which are on ])age 338. Tlie sample
was taken from the i)ug-mill, and is typical of the class of material

available in the district, and for which the plant ha.s been designed,

rather than being rej^resentative of a specific clay bank.

The Toro Canyon plant, formerly the Toro Canyon Brick and Tile
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Company, is in Torn Canyon, near IMontecito. There is an anii)U' sup-

ply of plastic clay, interinintrled with blocks of soft, yellow sandstone.

The clay is mined from a sliallow side-hill open cut with tractors and
scrapers. Connnon red brick, hollow buildinji' tile, and roofin**' tile are

made. Drying' is done under sheds and in the open, and oil-fired field

kilns are used for firing. Sample No. 2 (see p. 338) was taken.

Bibl: State Mineralogist's Repts. XV, p. 735; XXI, pp. 546-547.

Bull. 38, p. 25(i. Prel. Kept. 7, p. 96.

SANTA CLARA COUNTY.
General Features.

Santa Clara County lies in the west-central portion of the state. Tt

is bounded on the north by San ^lateo and Alameda counties, on the

east by Stanislaus aiul Pierced, on the south by San F)enito, and on the

west by Santa Cruz and San ^lateo. The area of the county is 1328

square miles, and the jiopulation is 100,588 (1920 census). The prin-

cii)al towns are San Jose, Palo Alto, Santa Clara, and Gilroy, all of

which lie in a broad valley between two ))arallel ranges of the Coast

Range system of mountains. This valley is noted as one of the most

productive fruit-growing sections in California.

The g-eological formations that are most widespread in the county are

Quaternary sediments in the valleys, and Franciscan (Jurassic),

Cretaceous, Pliocene, and Pliocene formations in the mountains.

The New Almaden district, about 15 miles south of San Jose, was for

many years famous as a (quicksilver producer, but the production has

declined in recent yeai's owing to the exhaustion of the mines. The
following' mineral products are produced commercially : brick, clay,

limestone, magnesite, mineral water, natural gas, petroleum, quicksilver,

and miscellaneous .stone. Of these miscellaneous stone, brick, and
quicksilver are the most important, in the order given. Occurrences
of chromite, manganese, and soapstone are known.

Clay Resources.

No commercial dei)osits of high-grade clays are known in the county.

Common clays suitable for the manufacture of brick and tile are abund-
ant throughout the valley i)ortions of the county. On account of

favorable manufacturing and marketing conditions, a number of clay-

working plants have been established in and near San Jose and Santa

Clara. Some of these ]ilants use common clay from extensive deposits

along Coyote Creek within the city limits of San Jose. The clay bed
is from 15 to 20 feet thick.

Garden City Pottery Company.^ H. ]M. Stammer, president; D.

Raymond, vice president ; N. J. Mahan, secretary. Office and plant at

560 N. Sixth Street, San Jose. This com])any was established in

1904, under the name of the Garden City Pottery. The products of

the plant are flower pots and stoneware. Lincoln clay is used for the

strneware, and a local red clay, from Coyote Creek, is used for flower

])ot.s. The stoneware mix is prepared by grinding, washing, and filter-

I)ressing-, followed by pugging. After shaping, the ware is dried in

steam-heated drying; rooms for a period of three or four days.

^Data obtained by D. R. Irving, Stanford University.
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Firing: is done in four round down-draft kilns. Two of the kilns are

20 feet, and the other two are 18 feet in diameter. They are fired

with oil, which is atomized with steam. The stoneware is fired to

2200° F. (about cone 5) in 72 hours, and the flower pots are fired to

1800° F. (about cone 07) in 48 hours.

The plant operates throughout the year and employs 30 men.

Bibl : State Min. Bur. Bull. 38, p. 229 ; Prel. Rept. No. 7, p. 96.

Gilroy Brick and Tile Company. Chas. Bolting, Gilroy. Mr. Bolting

built and operated a small common brick plant for a few years on his

ranch about one mile north of Gilroy, using a clay shale obtained from
a deposit on the Redwood Retreat Road, about eight miles from Gilroy.

The plant was not commercially profitable, and has been partly

dismantled.

Kartscho'ke Clay Products Compan]i. G. Kartschoke, president and
manager. Plant at 1098 S. Third Street, San Jose. The principal

products of the plant are sewer pipe, flue lining, and patent chimney
pipe. The plant is also equipped to make machine-made roofing tile.

The clays are obtained from banks along Coyote Creek, with the addi-

tion of some clay that is purchased from the Yarn deposit in Amador
County.

The clays are ground in a dry pan and elevated to a double-shaft pug-

mill, from which the mix passes to an American sewer pipe press.

Drying is done in a building which is heated by steam during the win-

ter. Four to five days are usually required for drying.

The ware is fired in three oil-fired round down-draft kilns, 22 feet,

26 feet and 28 feet in diameter, respectively. Cone 2 (1165° C.) is

reached in 80 to 90 hours, the entire cycle, including setting and draw-

ing, requiring about two weeks.

Bibl: State Mineralogist's Rept. XIII, p. 618; State Min. Bur.

Prel. Rept. 7, p. 97.

J. B. King, of Skyland, P. 0., Wrights Station (Santa Cruz County).

It is reported that there is a "fine, large deposit of pottery clay" on

this property. No investigation was made. As the locality is relatively

inaccessible, near the summit of the Santa Cruz Mountains, the clay

would need to be of exceptional quality to be of commercial importance.

Piatt's Premier Porcelain, Incorporated.'^ H. D. Melvin, president;

A. A. Baker, vice president ; N. E. Wretman, secretary. Office and
plant on Lafayette Street, Santa Clara. This company makes sanitary

porcelain from a mixture of English china and ball clays, Arizona

feldspar, and California silica. The feldspar and flint are received at

the plant in pulverized form. The mixes are prepared by blunging and
filter-pressing. The ware is shaped by the casting process, although

hand-pressing was formerly used, and is dried in steam-heated rooms

for a period of one week. Three 16-ft. round ui)-draft ('bottle') kilns

are used for firing. These use oil fuel, atomized with steam. The biscuit

ware is fired to cone 9 (1250° C.) in 36 hours, and the glost ware is fired

to cone 8 (1225° C.) in 30 hours. Tlie jdant was idle during 1927, but

expected to resume operations early in 1928.

• Data obtained by D. R. Irving, Stanford Univer.sity.
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EcmiUard Brick Company. C. Kciuillard, president ; R. C. Giroux,
secretary. Office, Xi2 Plielan r>iiil(liii«i-, San Francisco. This company
has operated a brickyard at IMcasanton, Alameda County, for many
years, and has recently established a plant in San Jose, on Storey Koad,
on the eastern edge of town. Common red brick are made from a

local clay, nsin«i- open field kilns for firing. The plant is operated for

about eight months during the year.

San Jose Brick and Tile Company. J. J. Jainiesen, president; R. L.

Richards, secretary-treasurer. Address P. 0. Box 274, San Jose. The
plant is on Fruitvale Avenue, and the property comprises 85 acres.

Common red brick is manufactured. The clay deposit consists of a

30-ft. bed of red-brown plastic clay overlain by three to five feet of soil.

The clay is mined and clelivered to the plant by a drag-line scraper.

The plant is equipped with an E. M. Freeze K-B brick machine,

which has a capacity of 75,000 brick per day and is driven by a 150-h.p.

electric motor. An industrial ear system is used in the drying and
kiln yard. Diying in open racks requires from seven to eight days.

One round down-draft kiln and two down-draft continuous kilns are

used for firing. Coal screenings are used as fuel. The firing schedule

of the continuous kilns is as follows: three days Avater smoking, four

days firing and ten days cooling.

The plant is usually operated for nine months of the year, employing
50 men, and using 345 h.p. of electric power. The average fuel con-

sumption is 300 lb. of coal per thousand brick.

San Jose Tile Companij. A partnership, consisting of L. W. Austin,

D. W. Wallace, L. F. Wallace, W. D. Rice, and L. II. Bruns. The plant

is at 333 S. Eighteenth Street, San Jose, on the banks of Coyote Creek.

Hand-made floor, wall, and mantel tile are manufactured, using a red-

burned body consisting largely of clay from the Natoma Clay Comi)any
in Sacramento County. Local clay from Coyote Creek and some Lin-

coln and lone materials are used to a certain extent. The equipment
consists of a disintegrator and pug-mill, and a rectangular kiln, burn-

ing oil. The kiln is equipped with a pyrometer. The firing period is

from 40 to 48 hours, finishing at cone 5 (1180° C), or higher.

An excellent market has been established for the ware, and the plant

is expected to grow rapidly.

8 & S Tile Company. A. L. Solon and F. P. Schemmel, owners.

Office and plant at 1881 S. First Street, San Jose. This company
specializes in the manufacture of decorative tile, both glazed and
unglazed, from a huff, or red-colored body. Local clay from Coyote

Creek is used in conjunction with Lincoln clay and lone sand. Biscuit

re.iects and kiln dirt are used as grog.

The clays are mixed in batches on the floor, fed to a Jeffrey swing-

hammer mill, and elevated to a bin, from which they are fed by a disc

feeder to a pug-mill. A INIuller auger is used for shaping all plain tile,

whereas fancy tile is hand-pressed in plaster molds. Some dry-pressed

tile are made at times. A specially designed waste-heat drier is used.

To secure partial humidification, the drier is arranged so that the hot

air can be retained in closed circuit. Drying requires three days. Two
oil-fired round kilns are used. These are 18 and 22 feet in diameter,

respectively. They are fired to cone 2 (1135° C.) in 48 hours. Cool-
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ing: requires four days. Both kilns are ecinipped Avitli base-metal
thermocouples. All j^lazed ware is biscuited first, then .ulazed. About
eight men and six women are employed.

SANTA CRUZ COUNTY.
General Features.'

8anta Cruz County borders on ]\Ionterey Bay and the Pacific Ocean,
south of San Mateo County, and north of ^Monterey County. Its area
is 435 square miles, and the population is 26,269 (1920 census). The
oreater part of the county is rugged and mountainous.
The geology of most of the county is described in U. S. Geological

Survey, Santa Cruz Folio, No. 163, by J. C. Branner, J. F. Newsom,
and Ralph Arnold. The principal sedimentary formations are of
Miocene and Pliocene age. There is an extensive area of quartz-diorite,

and smaller areas of metamorphic schist, marble, and limestone.

The mineral production of the county includes cement, lime, lime-

stone, and miscellaneous stone, and bituminous rock.

Clay Resources.

Common brick clays occur along the San Lorenzo River and at other

points. In the early nineties, two brickyards were in operation near
Santa Cruz, but these have long since been dismantled. Clay is being
mined at Tank Siding, 1.8 miles southwest of Glenwood, and at Daven-
port, for use in the manufacture of cement at the j^lant of the Santa
Cruz Portland Cement Company, at Davenjjort.

Bibl: State Mineralogist's Repts. X, p. 625; XII, p. 383; XIII, p.

619; XVII, p. 234; XXII, pp. 78-79. Prel. Rejit. No. 7, p. 97.

SHASTA COUNTY.
General Features.

Shasta County lies at the northern end of the Sacramento Valley.

Redding, the county seat, is on the Shasta line of the Southern Pacific

Railroad, 175 miles north of Sacramento, and is the principal rail-

road and supply point for Shasta and Trinity counties. The Pacific

highway connecting California anfl Oregon, traverses the county in

a north and south direction, paralleling the Southern Pacific railroad

in the Sacramento River Canyon.
The area of Shasta County is 3858 square miles and the population

in 1920 was 13,311. The southern ])ortion of the county adjacent to

the Sacramento River is open and rolling, and is devoted to farming
and stock raising. The northern and western ])ortions of the county
are mountainous, and the eastern ])ortion is a succession of rising

plateaus covered by recent volcanic flows. ]\Iost of the important
mineral deposits of the county are confined to the western half. The
Pit River, which joins the Sacramento River near Redding, is an import-

ant source of hydro-electric ]iower. Timber is an important resource

of the county, especially in the eastern portion.

Shasta County is characterized by the variety of its geologic forma-
tions, and the diversity of its mineral resources. Copper, gold, zinc

'See Laizure, C. McK., Santa Cruz County : State Min. Bur. Rept. XXII, pp. 68-93,
1926.
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and iron aro the principal metals thai liave been produced in the

county. The limestone resources are very extensive, but to date have

not been exjiloited on a lar«re scale. Ext(Misive beds of low-«»rade

lij,niile occur in the central part of the county. These have been

investigated many times in the past, and an attempt is now being made
to place them upon a sound commercial basis.

Clay Resources.

Tliere is at present no clay industry in the county. At various times

in the past, brick yards have been operated at Redding and Anderson,

to supply local needs, but these have been idle for many years. There

is an abundant sui)ply of clay and silt suitable for common-brick

manufacture in the flood plain of the Sacramento River south of

Redding, and along other streams in the county.

No commercial deposits of high-grade clays have yet been discovered

in the county. It is possible that with the serious development of the

lignite properties northeast of Oak Run, mainly in T. 33 N., R. 1 W.,

M. D. M., refractory clays may be encountered, as the lignites occur in

the lone formation, which is the important source of terra cotta and
fireclays in I^lacer and Anuulor counties. A small samjile of micaceous

kaolin, slightly tinged with iron, was supplied by Mr. I. J. Johnson,

of the Johnson Iron Works, Redding, but no data could be secured as

to the source of this nuitcrial, excei)t that it was found on a property

some 20 miles northeast of Palo Cedro.

For convenience of reference, the following descrii)tions of common-
brick clay deposits are abstracted from previous publications of the

Bureau

:

State Mineralgist's Report XXII, p. 131, 1926; Prel. Rept. No. 7,

p. 98, 1920.

Holt and Gregg, J. N. Gregg, president, Kennett. A brick j)lant

was formerly operated at Anderson, in Sec. 17, T. 30 N., R. 4 W.,
M. D. ]\I. The deposit was 15 feet thick.

Block 29, Bedding Grant, 1] miles south of Redding. Clay bed six

feet thick. A brick kiln was operated here many years ago.

Bedding Brick and Tile Compamj f(n-mer]y ojierated a dei)osit on 40

acres in Sec. 19, T. 31 N., R. 5 W., M. D. M., and made brick in small

kiln at Redding.

Bedding Homestead Deposit is on the Sacramento River east of

Cottonwood. Deposit is a mile long by one-fourth mile wide and

contains 30 feet of clay, covered by 15 feet of sand and gravel. Unde-

veloped. No recent information available.

Southern Pacific Company owns an undeveloped clay deposit in

Sec. 19, T. 32 N., R. 4 W., M. D. M.

In addition to the foregoing, a deposit of fireclay is reported in Sec.

24, (34?) T. 34 N., R. 5 W., M. D. M., that was at one time operated

by Holt and Gregg for use as kiln lining. No recent information since

the report of 1920.
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SISKIYOU COUNTY.
General Features.

Siskiyou County borders on the state of Oregon in a sparsely-settled

mountainous portion of California. The total area of the county is

6256 square miles, and the population (1920) is 18,500. The county
is traversed by the Sliasta line of the Southern Pacific railroad. The
principal industries of the county are lumbering, stock-raising and
farming. The mineral industry of the county is not at i)resent of

great importance, although in the past the county has been celebrated

for its placer mines, and during the late war it was an important source

of chromite. The geology and mineral resources of the county have
been discussed in a recent report.^

Clay Resources.

On account of the remoteness of the county from the centers of popu-

lation and the small population within the county itself, none but

exceptionally high-grade clay deposits could have commercial value.

A deposit of 'pottery clay' 16 ft. thick has been reported- in Sec. 8,

T. 43 N., R. 6 W., near Gazelle. A careful search for this deposit was
made in August, 1925, and local inhabitants were questioned concern-

ing it, but no knowledge of such a deposit could be obtained. The
report probably refers to a deposit of yellow plastic clay that occurs on
the pro})erty. A de])osit of fireclay in the roof of a coal mine in

Sec. 26, T. 46 N., R. 6 W,, has also been reported ^ but could not be

verified. The coal mine referred to is now inaccessible.

Common brick clays occur in irregular alluvial deposits at various

places in the county. Some of these, near Yreka, Etna Mills, and Fort
Jones have been used in the past for producing brick for local use

during the early construction periods of the larger towns in the county.

None of the brick yards have been operated for many years, and have
long since been dismantled. If at any time in the future it should

become necessary to manufacture small quantities of red brick in the

county, enough clay of satisfactory quality could probably be found,

but it is unlikeh' that large deposits of uniformly good material will be

encountered.

For convenience of reference, the previous reports of the bureau on

common clay deposits in Siskiyou County are summarized below, but

as these reports are over 20 years old, the names of the men who were
formerly associated with the deposits are omitted here, as few of them
can now be found.

T. 43 N., R. 9 W., M. D. M. Surface clay deposits were reported in

Sec. 2, 11, 21 and 32, in the vicinity of Fort Jones, Greenview, and
Etna. These clays have been used for brick making.

Sec. 27, T. 45 N., R. 7 W. Bricks were once manufactured from a

reddish clay near Yreka.

Near Montague a small quantity of brick clay has been found.

Bibl : Cal. State Min. Bur. Bull. 38, p. 230 and 257, 1906 ; Prel.

Rept. No. 7, p. 98, 1920 (a copy of the material in Bull. 38).

' state Mineralogist's Report XXI, jip. 413-498. 1925.
= Prel. Rept. No. 7, p. 99.
' Op. cit., p. 98.
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SOLANO COUNTY.
General Features.'

Solano County i-adiates in a northeasterly direction from San Pablo
Bay, an arm of San Francisco Bay. Its area is 822 square miles, and
the jiopulation is 40,602 (1920 census). About 80 per cent of the

land is arable and the balance is mountainous. Cretaceous and Ter-

tiary sediments, and late Tertiary (probable) lavas are found in the

mountainous portion of the county. The rest of the county is covered

with Recent alluvium.

Among the mineral resources of Solano County are cement, clay,

fuller's earth, limestone, mineral water, natural ji'as, onyx, quicksilver,

salt and miscellaneous stone, llecent production has been confined to

cement, miscellaneous stone, mineral water, onyx and travertine. The
only cement plant in the county was closed down in November, 1927,

aiul is available as a stand-by plant.

Clay Resources.

Common brick clays are abundant in the argicultural section of the

county. A number of clay-working plants, including a pottery at

Renicia and brick and tile plants at Vallcjo, were active a number of

years ago.

Steiger Brick and Tile Company (formerly the Vallejo Brick and
Tile Company). Plant two miles northwest of the center of Vallejo.

This is the latest attempt to operate a bricln^ard in the county, and
operations were discontinued in 1923. The plant is equipped for the

manufacture of brick and hollow tile. The clay deposit is a yellow
siiale, an analysis of which is reported by Laizure- as follows:

Loss on ignition 8.03%
Silica 57.83%
Alumina 19.52%
Iron oxides 7.46%
Calcium oxide 1.24%
Magnesium oxide ^ 2.06%
Alkalies (by difference) 3.86%

100.00%

Clav from a bank at the base of the hills near Goodvear Station was
utilized about 20 years ago in a pottery.

Bibl : State Mineralogist's Repts. VIII, p. 631 ; XIII, p. 619 ; XIV,
]). 300; XXIll, pp. 204-205. State Min. Bur. Bull. 38, p. 258.

Prel. Rept. No. 7, p. 99.

SONOMA COUNTY.
General Features.'

Sonoma County is situated north of IMarin County and San Pablo
Bay, extending eastward from the Pacific Ocean, which it borders for

50 miles, to the crest of the Coast Range, which forms the boundary
.separating it on the east from Lake and Napa counties. Mendocino
County bounds it on the north. The land area of the county is 1577

' See Laizure, C. McK., Solano County : State Mineralogist's Rept. XXIII, pp.
203-213, 1927.

= Op. cit., p. 204.
3 From Laizure, C. McK., Sonoma County : State Mineralogist's Rept. XXII, pp.

327-329, 1926.

15—54979
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square miles, and tlie poi)ulation is 51,990 (1920 census). Tliere are
no ini{)rove(l harbors on the coast side, but water shii)i)ing facilities are

available in the southern portion, which borders the bay. The North-
western Pacific railroad traverses the county from south to north
throufih the central valley, with branch lines into Sonoma Valley, to

Sebastopol and to the Russian River region around Guerneville, Dun-
can Mills and Cazadero. A narrow-gauge branch also extends from
Marin County northward through Valley Ford to ]\Ionte Rio in the

western part. A line of the Southern Pacific railroad from Xapa
Junction in Xapa County traverses the Sonoma Valley and terminates

at Santa Rosa. The Petaluma and Santa Rosa electric system also gives

service to the southern portion of the county. The paved 'Redwood
Highway' of the state system closely i)arallels the Northwestern Pacific

railroad through the county. Its main laterals are also paved or well-

kept graveled roads.

The county produces a great variety of agricultural products, and
dairying and stock-raising are important sources of wealth. Its min-
eral deposits have been exploited more or less continuously since the

sixties, and although it can scarcely be classified as a 'mining' county,

metals and nonmetallic minerals exceeding $11,000,000 in value have
been produced to date. Its resources are still far from exhausted.

Many health-giving mineral springs are found here, and its resorts

have made the county one of the favorite playgrounds of central

California.

Situated in the midst of the Coast Range, its topographic features

include level valleys, Ioav rolling hills and rugged mountains, with deep-

cut canyons. The drainage of the southern portion is to the bay,

while that of the northern two-thirds is to the Pacific Ocean, chiefly by
the Russian River and its tributaries. The main valley area, beginning
at the bay, extends through the center of the county for about 60 miles,

with an average width of 25 miles, but narrowing toward the northern
end. Numerous smaller valleys separate the lesser spurs and ridges of

the main range."^f?^

Geology.

Sonoma County is not covered by any of the Ignited States Geological

Survey Folios, and the geologic literature on this area is fragmentary.
The general geology has been described in part by Osmont,^ and bj'

Vander Leek,- in its relation to possible oil production. The geology
of the quicksilver ore deposits has also been covered in considerable

detail by various writers.

As shown on the State Mining Bureau's geological map of the state,

the Franciscan rocks of the Coast Range cover probably three-fourths

of Sonoma County, extending in a broad belt from the ^larin County
line northwesterly the entire length of the county and beyond. This
belt of metamorphic rocks widens toward the north. It consists mainly
of sandstone, with smaller amounts of limestone, slates, cherts, schist,

and much serpentine. Bordering the coast from Salmon Creek north,

is a belt of Cretaceous sandstone and shale a few miles in width. Ter-

tiary sedimentary rocks are exposed in a small area around Valley

' Osmont, V. C, A Geological Section of the Coast Hanges North of San Francisco

:

Bull. Dept. of Geol.. University of California, Vol. 4, No. 3, pp. 39-87.
- Vander Leek. Lawrence, Petroleum Resources of California : State MJn. Bur.

Bull. 89, pp. 36-38.
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Ford. The main valley area is conii)Osed of Quaternary sands, frravels,

and clays aloii^' the Russian River from Cloverdale to Ilealdsburg.

These foi-mations nai'i-ow at Wiudsoi- and then widen a^ain between
Forestville anil Santa Rosa and continue south throutrli Sebastopol and
Cotati nearly to Petaluma. The lowlands area around the mouth of

Petaluma Creek and Sonoma Creek is also of Quaternary a<ie. Most of

Soiumia Valley, the Sonoma Hills and the area surroundin<r Santa
Rosa on the east and north is made up of Tertiary sediments consisting'

of fine and medium sands, clay and shale. Late volcanic lavas cover

a considerable area in the nei<ih])oi'hood of ^Mount St. Helena. They
also ap])ear alon<»: the eastern boundary of the county, on the west side

of Sonoma Valley, and near Petaluma. The lavas are mainly andesitic,

but in places jrrade into basalt. Volcanic tutfs are found interbedded

with the Tertiai-y sediments at many points.

Amonji' Sonoma County's mineral resources are chromite, clay, coj)-

per, jii-ai)hite. diatomite, magnesite, manganese, marble, mineral i)aint,

mineral water, (piicksilver, and miscellaneous stone. Of these, miscel-

laneous stone, (piicksilver, mineral water, ]iottery clay, building stone

(tuff) and manganese ore were produced in 1925.

Clay Resources.

There has been in the past a considerable out|)ut of brick and clay

in Sonoma County, but no clay-working plants are active at present.

Common clays are sufficiently abundant for all probable needs of the

county.

A number of dejiosits of high-grade clay have been reported from

time to time, but only one of these, the Weiss deposit, has been developed

sufficiently to be of interest.

Beltane. Sample No. 197 (see p. 291) was taken from a deposit that

is exposed in a cut on a side road, 1.3 miles northwest of the state

highway. The side road branches from the main highway at a point

0.5 mile north of Warfield Station. The deposit is probably near the

eastern edge of Sec. 2, T. 6 N., R. 6 W., M. D. M., about two miles east

of Beltane Station. The clay is buff-burning and refractory. The
extent of the deposit and its ownership wei*e not determined. This

should not be confused with the Weiss clay, described below, which

i.s sometimes known as 'Beltane clay.'

Weiss Deposit. J. II. Weiss, Glen Ellen, owner. This is a deposit

of white, moderately i)lastic, kaolin fireclay, in Sec. 3, T. 6 N., R. 6 W.,

M. D. M.. less than a mile by road east of Beltane station on the South-

ern Pacific. The de])0sit has been worked at various times in the past,

and over 2000 tons have been shipped to clay products manufacturers

and to the Santa Cruz Portland Cement Company for experimental

purposes. Five cars were mined and shipped in June, 1925, by Frank
A. Asbury. lessee, of 753 Banning Street. Los Angeles, and was tried in

several fire-brick plants in the Los Angeles district, notably by the

St. Louis Fire Brick and Clay Company.
The appearance of the deposit and the extent of development work is

shown in photo No. 66. The tunnel is said to be 100 feet long, with

various secondary workings, but it is now caved near the portal. Bor-

ings from the floor of the pit are said to have encountered clay of

quality equal to that exposed in the workings, to a depth of 20 to 30
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feet. There is a smaller abandoned pit 100 feet to the east, in which
clay of a similar nature is exposed.

The origin and structural relations of the deposit Avas not definitely

determined, but all available evidence points to the theory that it is an
alteration in place of a flat-bodded, fine-grained aplitic rock. The
overburden of several feet of soil, and the thick vegetation make tracing

of the clay beyond the development faces difficult.

About 400 yards to the north, and at a slightly higher elevation, is

a prominent exposure of a rock containing quartz and a high propor-
tion of feldspar. Some of this rock has been mined from an open cut,

and the exposed bank is over 40 feet high. The rock has been tried as

a fire-brick grog by several plants. Near the top of the bank, the rock
is similar in color and aggregation to the clay from the pit to the south,

but is hard and non-plastic. The more typical rock from the lower
part of the bank closely resembles a chert. It is harder than steel, has

Photo No. 66. Weiss clay deposit, facing noi-thwest. Near Glen Ellen, Sonunia
County. (Samples No. 194 and 195.)

a dull waxy luster, and contains isolated quartz and altered feldspar
crystals, and scattered discontinuous veinlets of quartz.

Sample No. 194 is a general sample from the clay pit. Sample
No. 195 is a selected sample of the whiter clay from the pit and from
the tunnel, near the portal. It represents from 10% to 15% of the
clay exposed in the workings. The test results are on page 262.

Bibl: State Mineralogist's Reports VIII, p. 635; XII, p. 384;
XIV, pp. 316-318; XXII, p. 332. Bull. 38, p. 258; Pre). Kept.

7, p. 99.

STANISLAUS COUNTY.
General Features.'

Stanislaus County is situated in the San Joaquin Valley between San
Joaquin County on the northwest and Merced on the southeast. It is

' From Laizure, C. McK., Stanislaus County : State Mineralogist's Rept. XXI, pp.
200-201. 1925.
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bounded on the northeast by Calaveras and Tuolumne counties, and by
Santa Clara on the southwest side. Stanislaus County contains 1486
scjuare miles, and its population is 43,557 (1920 census). The pfreater

part of its acreage is arable, and about one-half is capable of irrif^ation.

The various branches of agriculture and stock-raising are the princi})al

sources of wealth.

The county extends across the San Joa(iuin Valley in a northeasterly

direction from the summit of the ]\Iount Diablo Range on the west to

the foothills of the Sierra Nevadas on the east. The central portion is

composed of unconsolidated sands, gravels and clays. Bordering this

formation on the northeast, with the line of contact a little above Oak-
dale and Waterford, is a belt of older Tertiary clays, shales and sand-

stones. This Tertiary belt extends to and comes in contact with the

slates, limestones and other rocks of the Jurassic along a line which
closely follows the northeastern boundary of the county. On the south-

west, the low foothills of the Coast Range are made up of Cretaceous

sandstones and shales. The extreme western portion is rugged and
composed of Franciscan formations, typical of the Coast Range ; con-

sisting of altered slates, cherts, massive sandstone, schists and serpen-

tine. Deposits of magnesite, manganese, and quicksilver occur in this

area.

Gold has usually been the chief mineral product of Stanislaus County,
but gold was exceeded in value in 1918-1919 b.y manganese, and in

1921-1923 by miscellaneous stone. Gold, platinum, and silver are

obtained mainly by dredging. Quicksilver and manganese are other

metals found here also. Among its nonmetallic resources are clay,

ocher, magnesite, silica, and miscellaneous stone, including crushed

rock, gravel and sand. Other minerals occur, but the deposits in most
eases have not been sufficiently developed to determine their commercial

value.

Clay Resources.

Deposits of common clay, suitable for the manufactui'c of common
brick, occur abundantly in the county, and have been worked at various

times in the past near Modesto, Grayson, Newman, and Patterson, but
there have been no recent operations.

The Craycroft brickyard at Modesto operated between 1908 and 1916,

but is now dismantled. In 1918 and 1919 Martin Kelch made brick

from a clay deposit having a maximum thickness of 20 feet, on the

Waterford road, about one mile ea.st of ]Modesto.

No deposits of high-grade clay are known to occur in the county.

The Cummings Ranch deposit, described below, has been noted in

various reports of the Bureau. On investigation, it was found to have

little or no commercial value.

Cummings Ranch Clay Deposit. On the property of J. H. Cum-
mings of Patterson, in Sec. 20 and 21, T. 5 S., R. 7 E., M. D. M., is an
undeveloped deposit of hard, white clay-shale. The deposit occurs

near the edge of the foothills west of Patterson, near the ranch house
of W. J. Hammond. The deposit is exposed on the hillside 200 yards
northwest of the ranch house. The total distance by road from Patter-

son is 5.9 miles. The shale occurs in a bed from 10 to 15 feet thick

haA'ing a strike of N, 50 W., and dipping 45° NE. The overburden of
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shale, sandstone and soil varies from a few feet to over 15 feet in

thickness.

Sample No. 205 was cut from a five-foot portion of the bed that was
whiter in color than the rest. The test results are on page 299.

Bibl (Clav resources of Stanislaus County) : State Mineralogist's
Kepts. XVII, p. 253, and XXI, pp. 204-205; State Min. Bur.
Prel. Kept. 7, p. 99.

SUTTER COUNTY.
General Features.

Sutter County lies north of Sacramento County, mainly between the

Sacramento and Feather rivers. Its area is 608 square miles, and the

population is 10,115 (1920 census).

The outstanding topographic and geologic feature of Sutter County
is the ]\Iarysville Buttes, which occupy a circular area about 10 miles

in diameter in the north-central portion of the county, and rise to a

maximum elevation of 2128 feet above sea level. The rest of the county
is flat and is covered with deep alluvial soil. The Buttes consist of a

core of andesite with intrusions of rhyolite surrounded by upturned
lone (Eocene) sedimentary strata overlain by andesite tuff and
breccia.^ The mineral production of the county is practically nil, and
consists principally of crushed rock.

Clay Resources.

Clay beds of considerable extent have been reported to occur in the

sedimentary Eocene strata of the Marysville Buttes. A reconnaissance

of the region was made by the author in August, 1925, but no further

information could be obtained, even after considerable search and local

inquiry.

Bibl: State Mineralogist's Kept. XV, p. 258; State Min. Bur. Prel.

Kept. No. 7, p. 100.

TEHAMA COUNTY.
General Features.

Tehama County is in the upper jiart of the Sacramento Valley. It

extends east to the summit of the Sierras, and west to the crest of the

Coast Range. Its area is 3166 square miles, and the population is

2551 (1920 census). The Sacramento River flows through the center of

the county, from north to south.

The eastern half of the county is covered with sheets of lava, which

had their origin from and around Lassen Peak. The central part of

the county shows an extended plateau of gravels, sands and clays,

which extend to the serpentines and metamorphic rocks of the Coast

Range.
Among the mineral resources of Tehama County are brick, chromite,

copper, gold, manganese, marble, mineral water, salt, and miscellaneous

stone. Brick and miscellaneous stone are the only commercial prod-

ucts at i)resent.

'Turner, H. W.. and Lindgren, W., Marvsville Folio No. 17. U. S. Geol. Surv., 1895.

Lindgren. W.. U. S. Geol. Surv. Prof. Paper No. 73, pp. 2.3-25, 1911.
Watt.s, W. L., Cal. State Min. Bur. Bull. 3, pp. 9-10. 1894.
Cooper, J. G., Cal. State Min. Bur. Bull 4, pp. 36-45, 1894.
Dickerson, R. E., Bull. Dept. of Geol., Univ. of Calif., Vol. 7, No. 12, pp. 257-298;

pi.';. 11-14, April, 1913.
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Clay Resources.

Common brick clays are abundant in the Sacramento Valley portion

of the county, especially near the river. A brickyard has been operat-

in<r intermittently at Red l>lutt' for manv years.

Banks of clay of fine quality are reported in the Flounwij di.strict.'

Plournoy is in T. 24 N., R. 5 W., about fourteen miles west of the

Southern Pacific railroad at Corning. iVo investigation was made of

this occurrence.

O'Connor Brotlicrs liricki/ard. Address, Red Blutf. The clay

deposit and brickyard are on the Reed Tract, in Sec. 29, T. 27 X., R.
8 \V., M. D. M. The deposit covers an area of over 19 acres, and is

from 8 to 12 feet thick,, underlain by gravel. The soft-mud process is

used, a small brick ]iress being ojierated by horse power. The brick

are fired in open field kilns. The plant is operated intermittently to

supply the local demand.

Bibl : State Mineralogist 's Rept. XV, p. 260 ; State Min. Bur. Bull.

38, pp. 258-259 ; Prel. Rept. 7, p. 100.

TULARE COUNTY.
General Features.

Tulare County is in the southern San Joaquin Valley, and is bounded
on the north by Fre.sno, on the ea.st by Inyo, on the south by Kern, and
on the west by Kings County. It has an area of 4856 square miles, and
the population is 59,0.'U (1920 census).

The western half of the county lies in the San Joaf|uin Valley, and
the eastern half is in the Sierra Nevada, culminating in a number of

peaks along the summit at elevations exceeding 14,000 feet above sea

level. The rocks in the mountains are mainly granites and other ])lu-

tonics, whereas the valley is covered with Quaternary sediments. Vari-

ous metamorphic and sedimentary rocks are found in the foothills.

Climatic, soil and water conditions in the foothills and in the San
Joaquin Valley section of the county are especially favorable to the

growth of citrus fruits. This and other agricultural pursuits, includ-

ing stock raising and dairying, are the principal industries of the

county.

The mineral resources of the county include brick, clay, copper, feld-

spar, graphite, gems, limestone, magnesite, marble, quartz, glas.s-sand,

soapstone, miscellaneous stone, and zinc. The commercial mineral
products are brick, granite, lime, limestone, magnesite, natural gas,

and miscellaneous stone, of which magnesite and granite are the most
important.

Clay Resources.

Common clay of good quality for the manufacture of red-burned
structural ware is plentiful in the valley and foothill section of the

county. One brickyard has been in operation for a number of years.

A deposit of buft'-bui-ning refractory clay has been found eight miles

southeast of Ducor, but has not been developed commercially. See
under Sears Clay Deposit.

'Clay-Worker, August, 1926, p. 131.
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Sears Clay Deposit. W. A. Sears, of Porterville, owner. Eight
miles southeast of Diicor, in Sees. 26, 27, 35, T. 24 S., R. 28 E., M. D. M.
This locality was visited in September, 1925, but the author was unable
to meet Mr. Sears, or to find the deposit by personal search or by inquiry
among residents in the locality. Later, ^Ir. Sears sent a number of

samples of clav from the property. These were tested under numbers
283-A, 283-B, 284, and 285. See pages 314, 316, and 282. A descrip-

tion of the deposit was given in Preliminary Report No. 7, p. 100, and is

quoted below

:

"The clay bearing strata extend about one-half mile south of White River and
about two miles in length along the south bank of the river. An overburden of
gravel and clay 6 to 8 feet thick overlies a bed of white and blue plastic clay. A
number of small cuts have been made along the south bank of the river. These pits
show a white clay 6 to 8 feet thick overlying a blue plastic clay. The strata of
clay beds have a general northwest strike. The development of this deposit has
been only superficial, so the depth of the clay bed has not been determined. The
clay is suitable for tile, sewer pipe, fire brick, vitrified brick and terra cotta."

8. P. Brick and Tile Co. W. D. Trewhitt, president ; H. W. Shields,

secretary-treasurer ; H. G. Hayes, superintendent. General office. 435
Rowell Building, Fresno. The plant is three-quarters of a mile south
of Exeter, in Sec. 14, T. 19 S., R. 26 E., M. D. M. The property com-
prises 20 acres, all of which is underlain by workable clay to a depth
of 12 to 18 ft., underlain by coarse gravel. The products of the plant
are common brick and hollow tile.

The clay is mined by a i-yd. electric shovel, having a capacity of
200 tons per eight hours. The clay is passed through a roll disinte-

grator, from which it is elevated, screened, and passed to an American
pug-mill and auger machine, eciuipped with a Freese cutter. Some
of the ware is dried under sheds, and some in a waste-heat drier. The
drying sheds have a capacity of 550,000 brick, and drying is usually
completed in three weeks. The waste-heat drier has a capacity of
135,000 brick, and the drying period is three days.
The brick and tile are tired in open-field kilns. The fuel is oil,

atomized with steam. The firing period is 5i days, and the kiln turn-
over cycle is 12 days. Two round down-draft kilns are available, but
are not used, as they are more expensive to operate than the field kilns.

The capacity of the plant is 8,000,000 brick, or the equivalent volume
of brick and hollow tile, per year.

Valencia Heights Shale Deposit. C. H. Weed, of Porterville, owner.
The deposit is six miles east of Porterville. in Sec. 34, T. 21 S., R. 28 E.,

M. D. M., and consists of black clay shale, almost a slate. The shale
is 1500 to 2000 feet in width, and cuts through a serpentine belt. The
strike of the beds is northwest and the dip is 75° SE. Sample No. 206
was taken from a road cut, 5.3 miles from Porterville. The test results

are on page 327.

Bibl: State Min. Bur. Prel. Rept. 7, p. 101.

Former Operations.

The Pioneer Brick Company and the ]\IcKnight Firebrick Company,
mentioned in Preliminary Report No. 7, pp. 100-101, are out of business.
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VENTURA COUNTY.
General Features.'

Ventura County is bounded on tlie north by Kern County, on tlie

east by Los Angeles County, on the south by Los Angeles County and

the Pacific Ocean, and on the west by Santa Barbara County. The total

area is 1878 square miles. The population as shown by the census of

1920 was 28,724.

The city of Ventura, originally called San Buenaventura, is the

county seat, and is located on the shores of the Santa Barbara Channel.

The cities of Oxnard, Santa Paula, and Fillmore are next in importance.

Ventura County is essentially an agricultural and stock-raising

county. The increasing ])roduction of petroleum in the i)a.st few years,

however, is rapidly bringing it forward on the list of mineral-producing

counties.

The northern portion of the county is characterized by the converg-

ence of several important mountain ranges, which make of it a high and
rugged region. The moi'e mountainous and rugged parts of Pine Moun-
tain and Topatopa Mountain form what is considered one of the rough-

est and most inaccessible regions in California. Its lofty peaks range

in elevation from 6000 to 9000 feet. To the northwest extend the San
Emigdio Mountains, which form the connection between the Coast

Range and the Sierra Nevada Mountains. To the west extend the San
Rafael Mountains, while farther southward the Santa Ynez Mountains
diverge from this group, running westward through Santa Barbara
County.

The southern part of the county is characterized by a series of

]iarallel folds, the axes of which lie east and west, forming low moun-
tain ranges of no great continuity. The principal valleys are Santa

Clara, Ojai, Simi, and Las Posas.

The two principal drainage systems of the county are the Santa
Clara River and the Ventura River. Next in importance, but sub-

ordinate to these is Calleguas Creek, which drains the Simi and Las
Posas valleys.

The county is traversed by the Southern Pacific railroad, with a

branch line from Ventura to Ojai. At Montalvo, five miles east of

Ventura, the main line divides into two branches, one going to Los

Angeles via Las Posas and Simi valleys, the other through the Santa

Clara Valley, joining the San Joaquin Valley line at Saugus.

With the exception of the higher mountainous areas, the county is

easily accessible by roads, the main arteries being paved. Access to

the gold and borax districts is obtained over the state highway from
Bakersfield to Los Angeles via Tejon Pass.

Mineral Resources.

Ventura was the fourth county in the state in respect to the value of

its mineral production in 1926. Petroleum and natural gas are the

principal products. The only other products, in 1926, were miscel-

laneous stone, brick, and clay. Undeveloped resources include asphalt,

borax, diatomite, gypsum, limestone, mineral water, mineral paint,

molding sand, phosphates, and sandstone.

' From Tucker, W. Burling, Ventura County : State Mineralogist's Report. XXI, pp.
223-225, 1925.
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Geology.

The rocks of the Ventura rejiion fall into three classes : a meta-

morphic aud granite complex, which is commonly referred to as the

'basement' complex, a series of sedimentary rocks, and a series of

igneous extrusive and intrusive rocks.

The metamor])hic rocks are all of ])re-Jurassic age and have been

intruded by granite that is probably of the same age as that of the

Sierra Nevada, which is considered to be late Jurassic or early

Cretaceous.

The sedimentary rocks, which in this region form the greater per-

centage, range in age from Ui)i>er Cretaceous to Recent.

The igneous rocks are practically all of Miocene age and are mainly

andesite, dacite, basalt, andesite breccia, and associated mud flows.

Clay Resources-

Common clays are sufficiently abundant in Ventura County to serve

all purposes. Two brickyards are operated as needed to supply the

local market.

No high-grade clays have been reported in the county.

Anderson and Hardison. This is a common brick ])lant, 2.7 miles

north of Santa Paula, on the Ojai Valley road. The clay is obtained

from an extensive deposit of sandy clay and is mined by a tractor-

drawn scraper. The clay is prepared by crushing and screening, and
the brick are .shaped by dry pressing. So far as known, this is the

only brickyard in California using the dry-press process of making
common brick. Gas-fired field kilns are used.

Sample No. 6 was taken for testing. The results are on page 389.

Bibl: State Mineralogist's Kept. XXT, p. 237.

People's Lumber Company. C. E. Bonistell, general manager. Office

in Ventura. Clay pit and brickyard on the Ventura Avenue road, two

miles north of Ventura. The clay is mined from an extensive deposit

of Pliocene (Fernando ?) age, which is also utilized as an oil-well mud.
Two varieties of clay are found : a yellow clay, .sample No. 4, p. 338,

which is considered best for use in making brick, and a bluish clay,

sample No. 5, p. 339, which is more fine-grained and plastic, and is

especially desirable for use in the oil fields. Common brick, red

ruffled brick, drain tile, roofing tile, and hollow building tile are made,

by the stiff-mud ])rocess. Open field kilns are used for firing, and

natural gas is available as fuel.

Bibl: State Mineralogist's Repts. XV, p. 759, and XXI, pp. 236-

238. Bull. 38, p. 259 ; Prel. Rept. 7, pp. 101-102.

YOLO COUNTY.
General Features.

Yolo County is in the Sacramento Valley, bounded by Sutter on the

east and Colusa on the north. Its area i.s 1014 square miles, and the

population is 17,105 (1920 census). The western edge of the county

is in the foothills of the Coast Range, and the rest of the county is in

the basin of the Sacramento River.

The only commercial mineral resource at pre.sent is miscellaneous
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stone. Quieksilver was at one time produced. Deposits of iron and
sandstone have been noted.

Clay Resources.

Common hi-ick clay is abundant near Winters, Woodland, and Capay.
Small (juantities of brick Avere made, chiefly at Woodland and Winters,

ill the eighties, usinji' deposits of clay and clayey k)ara.

Bibl: State Mineralooist's Kept. X, p. 791; XIV, p. 367. State

Min. Bur. Bull. 38, p. 25!) ; Brel. Kept. 7, p. 102.

YUBA COUNTY.
General Features.

Yuba County lies in tlu^ north-central part of the state and borders

the east side of the Feather Kiver. It is bounded on the northwest by
Butte and Plumas counties, on the southeast by Placer and Nevada
counties, and on the east by Sierra County. Its area is 625 square
miles, and the i)opulation is 10,375 (1920 census).

Since its boundaries extend from the floor of the central valley of

California to the middle wester-n slope of the Sierra Nevada JMountains,

Yuba County includes diversified topography and climate.

Geology.'

The general geology of Yuba County is similar to that in Nevada and
Placer counties. The main central portion of the county consists gen-

erally of gabbro-diorite and granodiorite, which in turn grade into

metamoi-phic. amphibolitic rocks. Schists and slates in ])laces overlie

the igneous rocks and arc intruded by serpentine in the northern part

of the county. Alluvial sands and gravels cover the entire western
portion of the county, while auriferous gravels, in i)laces, lie along the

old channel courses.

The areal geology of Yuba County has been covered by U. S. Geo-

logical Survey Folios No. 17, 18 and" 43.

Yuba County is still an imj^ortant producer of gold, which is recov-

ered by dredging and hydraulic mining. Other mineral products are

miscellaneous stone, silver, natural gas, and i)latinum.

Clay Resources.

High-grade clay in small quantities has been mined from the J. F.

Dem]isey Kanch (see below) near Smartsville. Common clays suitable

for tlie manufacture of red-burned structural ware are plentiful in the

vicinity of IMarysville.

Dempsey Ranch Kaolin Deposit. A. deposit of kaolin fire clay occurs

on the ranch of J. F. Dempsey, in the E| of Sec. 3, T. 15 N., R. 6 E.,

M. D. M., 2 miles southeast from Smartsville. The clay occurs as irreg-

ular bunches exposed in small chamber workings at the end of a 100-

foot tunnel. The clay was evidently formed by the alteration in place

of diabase or a similar intrusive rock which penetrates the serpentine

mass of the hill in which the deposit occurs. The clay is badly con-

taminated with limonitic iron in most of the exposed workings, but
occasional bunches of 5 to 10 tons can be found that are quite free from

1 From State Mineralogist's Rept. XV, p. 420.



236 DIVISION OF MINES AND MINING

iron. It is doubtful if a commercial quantity of white kaolin could be
found.

J. V. Chown of Oakland at one time held a lease on the property,
and shipped 150 tons of kaolin for the manufacture of fire brick. The
kaolin was found to be satisfactory' for this purpose, but on account of

the isolation of the property, expensive mining, and the irregular
occurrence of the clay, it was not possible to compete with other sources
of material. The kaolin was hauled 20 miles to Marysville, over a
rough road, at a cost of $5 per ton for haulage alone.

8ami)le No. 173 was taken for testing. The results are on i)age 313.

Durst Ranch. One-half mile east of Wheatland. This locality was
not visited, but a note on the occurrence of clay on this property was
given in earlier reports as follows: "Shipments of clay were occa-

sionally made, before 1905 ... to Gladding, McBean and Company
at Lincoln. . . . The black clay loam used was 6 feet deep and over-

lain by 18 inches of soil. Deposits similar to that on the Durst Ranch
are abundant in the valley portion of Yuba County."^

Marysville Brick Company. This plant is a short distance north of

Marysville, on the Feather River. A local surface clay is used for the

manufacture of common brick. The plant was not visited and no
details are available for publication. The production in 1925 was
1,100,000 brick.2

1 state MineraloRist's Rept. XV, p. 424, 1915-16, evidently abstracted from Bull.
38, p. 230, 1906.

= Clay-Worker, February, 1926, p. 139.
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Chapter IV.

CLAY TESTS AND THEIR INTERPRETATION AND THE
CLASSIFICATION OF CLAYS.

FIELD TESTS.

While uo field tests of clays were made in preparing this report, tiie

prospector or clay miner often wishes to deternune the possible eco-

nomic value of clays before incurring the labor or expense of securing
adequate samples and sending them to clay ])]ants oi' commercial labora-

tories for testing. If samjjles are sent to clay plants it is usually neces-

sary to send material to more than one plant, as a clay may be rejected

by one operator as not being suitable for his ware or his plant routine,

but this same clay may be eminenth' suitable in some other plant.

The following sim[)le field tests for making a rough preliminary
classification of clays, from the Third Report of the West Virginia
Geological Survey, have been quoted many times, but are of such gen-

eral interest to ])rospectors and others who are searching for clays in

the field, that they are repeated here.

1. A small lump of clay may be roasted in the flame of a gas stove.

If it turns red or brown, the percentage of iron is high, probably more
than four per cent.

2. By tasting the clay, bitter salts, such as alum and epsom, may be

detected, or such salts may occur a& white coatings on the outcrops
of the clay in the bank. These salts are apt to form white wash coats

on the finished brick, injuring their appearance. Sand may be detected

by grit against the teeth. A rough idea of the percentage of such sand
may thus be made.

3. A good idea of its plastic qualities may be obtained by working
the moist clay with the fingers. A good test for pottery clay is to

thus moisten it, and determine whether it can be worked into a definite

shape, and whether or not it will retain its form when dry without

cracking.

4. Shrinkage : A rough brick can easily be made and dried, and a

good idea of the shrinkage arrived at. If it cracks or crumbles when
dry or shrinks out of shape, its value is very doubtful. For this test,

however, the clay should be ground thoroughly, tempered with water,

and dried slowly.

5. If carbonates of lime are present, a few drops of hydrochloric

acid will cause effervescence or bubbling, as the carbonic acid gas

passes off. Very high percentages of lime are apt to ruin the clay.

Good fire bricks are made of clay low in lime content.

6. The slaking of clays, or the crumbling down in tempering is tested

by dropping a lump of clay in a cup of water. Some clays slake in a

very few minutes, and so are easily tempered.

7. The color of a finished clay product is largely determined by the

amount of iron present. It is not always possible to predict the color

of the burned ware from the color of the clay. It is true that red clays

will usually burn red, but blue clays or those of other shades also com-
monly burn red or buff. The color of the raw clay is often due to

organic matter which is combustible, and will be consumed in the

burninor.
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While the above tests may not prove absolutely the quality of any
fjiven elay, at the same time they furnish considerable valuable infor-

mation in i-e^rard to it, and may be used to advantage by the owner of

a deposit which has never been developed. If these simple tests seem
to give ))ositive results it may then be well worth while to get in touch

with buyers and consumers.

LABORATORY TESTS.

The methods of testing used for this report followed the standards

or tentative standards of the American Ceramic Society,^ in so far

as it was i)Ossible to do so with the ecpiipment and funds available.

These methods or their equivalent have been followed in a number
of recent state reports on clays.- Only such explanation of the testing

methods and their inter])retation is given here as is necessary to an
understanding of the text of this rei)ort and to indicate the divergences
from the recommended methods. The reader is referred to the litera-

ture for further details.

Preparation of Samples.

The weight of the sample collected in the field was usually a]i]iroxi-

mately fifty pounds, but a number of them were smaller, owing to

s]:)ecial difficulties of secnring proper samples or of transporting them.

In sampling, the usual precautions were taken to secure material that

was representative of the clay tluit would actually be mined. Notes on

the macroscoi)ic character of the material sampled were made at the

time of sampling, and are recorded in the description of the sam]ile. if

of special interest. All foreign matter that normally would not be

mixed with the elay, or that would be removed by screening before the

clay is used in a elay-AAorking plant, was removed from the sample
before shipment to the laboratory.

In the laboratory, the entire sample was crushed to pass a 20-mesh
screen, by passing through a laboratory jaw-crusher, followed by pass-

ing through a set of rolls. One samjile, a flint fireclay (samjile Xo.

282), was further crushed in a pebble mill to develo}) maximum
plasticity.

Sufficient water was added to the ground clay to permit the mixture

to be Avorked into a plastic condition. The attemi)t was made to main-

tain a uniform consistency, so that all determinations of water of

plasticity and drying shrinkage would be comparable, but with a series

of clays of widely-varying plastic properties, it is impossible to attain

a high degree of uniformity in the ])lastic state, without the use of

more elaborate methods than the scope of the investigation warranted.

After thoroughly working (wedging) the plastic mass, it was covered

• Report of the Committee on Standards. American Ceramic Society, Reprint from
Yearbook, 1921-22, Ohio State fniversity, Columbus, Ohio. Price fifty cents.

- Wilson, Hewitt, The Clays and Shales of Washington, Their Technology and Uses,
Bull. No. 18. University of "Washington, Engineering Experiment Station, Seattle,
Washington, October, 1923.

Skeels, F. H., and Wilson. Hewitt, Preliminary Report on the Clays of Idaho. Bull.

No. 2, Department of Mines and Geology, Idaho, 1920.

Parmelee, C. W., and Schroyer, C. R. Further Investigations of Illinois Fire Clays,
Bull. No. 38, pp. 273-417. Illinois Geological Survey, 1922.

Reis, H., The Clays of Kentucky, Ky. Geol. Surv. Series VI. Vol. 8, Frankfort, Ky.,
1921.
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with wot sacking and seasoned foi- at least 24 hoiii-s before test pieces

were i)repared.

Test Pieces.

The test pieces were shaped in l)rass molds, 1} in. by 1 J in. by 8 in.,

inside dimensions. Full lenoth bars were nsed for dry transverse-

strength tests, and test i)ieees for drying and firing data were made by

cutting the bars into four pieces. A minimum of four 8-in. bars and

sixteen 2-in. test pieces were made for all important clays of which

there was a sufficiently large sample. The i)lastic weight and volume

of three test i)ieces were determined as soon as they were molded. All

volume measurements were made in a Goodner mercury volumeter.^

Drying.

The test pieces and bars Avere thoroughly air dried in the laboratory,

then heated in an automatic electric oven for five hours at a tem])erature

between 64= C. and 7G C. and finally at 105 to 110° C. for at least

12 hours. They were then transferred to a desiccator, where they

remained until needed for dry weight and volume measurements, and
for the dry transvei-se-strength test.

Plastic and Drying Properties.

Phisticihj : Notes on i)lasticity and molding properties were made at

the time the test bars were molded. There is no satisfactory standard

test or even a standard nomenclature to describe the plasticity of a

clay in unambiguous terms. The term 'good ])lasticity' means a differ-

ent condition to the common brick worker than it does to a stoneware

worker. In general, the plasticity terms used in this report bear some
i-elation to the ty]iical uses of the clay in question. The words 'short,'

'weak,' 'crumbly,' 'smooth,' and 'sticky' are used wherever they serve

to clarify the meaning of tiie more general words 'poor,' 'fair,' 'good,'

and 'excellent.'

Some shales and indurated clays can be rendered more ])lastic by
fine grinding.- The test data on such clays are of little value without

l)articular reference to the preliminary preparation of the sample.

Water of Phisficifii: The water of i)lasticity is tlie amount of water

required to render a clay readily workable. It is calculated as a per-

centage of the Aveight of the dry clay bar, according to the following

formula :

plastic wcifjht—dry weight
Per cent water of plasticity = X 100 (1 I

dry weisiit

Shrinkage Waier: The water that is removed from a clay while it is

shrinking from the pla.stic to the dry state is called the shrinkage water.

It is calculated as follows:

Plastic volume—dry volume
Per cent shrinkage water = X 100 (2)

dry weight

' Goodner, E. F., A Mercury Volumeter, Jour. Am. Cer. Soc. Vol. 4, p. 228, 1921.
- Walker. T. C. The Effect of Fine Grinding on an Industrial Clay. Jour. Am. Cer.

Soc, Vol. 10, p. 449, June. 1927. (A Southern California clay was used in this study.)
See also the results on sample No. 2S2, this report, page 2S2.
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Pore Wafer: Pore "vvater is that jiortion of tlie water of plasticity

that is retained in the pores after shrinkage ceases. It is calculated as

follows

:

Per fiMit iM)i(' w.iter^ per cent water ol' plasticity — per cent shriukage water (8)

Clays in which the percentage of shrinkage water is high may have
excessive or sticky plasticity, and usually must be carefully dried to

prevent warping or cracking. According to A. V. Bleininger/ the

ratio of pore to shrinkage water shoidd not exceed 1.00 for bond clays,

nor 0.75 for strong heavy plastic clays.

Shrinkage : Drying shrinkage is most accurately determined by
determining the volume shrinkage, then calculating the linear from the

volume shrinkage. Volume shrinkage is calculated as follows, in per-

centage of dry volume.

plastic volume—dry volume
Per cent dry volume shrinkage = X 100 (4)

dry volume

The linear drying shrinkage, in per cent of drj^ length, is calculated

as follows:

Calculated linear diying shrinkage =

[,3/
drv volume shriukage

fV 1 + . — 1 X lOU (5)

100 J

In addition to calculated values of linear drying shrinkage, direct

measurements were made by means of shrinkage marks on the 8-in.

bars. These measurements are not reported, as they are inaccurate,

and serve only as an approximate check on the calculated values.

For many purposes, the drying shrinkage is expressed in per cent

plastic volume or length. Either of these may be calculated from the

data given in this rei)ort by means of the following formulas:

Volume drying shrinkage, per cent plastic volume =
volume drying shrinkage, per cent dry volume

100 + volume drying shrinkage, per cent dry volume

Linear drying shrinkage, per cent plastic length =
linear drying shrinkage, per cent dry length

100 + linear di\ving shrinkage, per cent dry length

Linear drying shrinkage, per cent plastic length =

X 100 (G)

X 100 (7)

- f/i
vol. dry. shrink., % plastic vol.

100
X 100 (8)

For convenience in making the large number of calculations for this

report, tables of values were prepared for equations (5) and (8). As
will be noted later, equation (8) is the proper form to use for the

calculation of linear firing shrinkage, in per cent of dry volume.

Dry Transverse Strength : The dry modulus of rupture was deter-

mined on practically all of the clays tested. The 8-in. dried test bars

' Bleininger, A. V., Properties of American Bond Clays, etc., U. S. Bur. of Stand-
ards, Tec. Paper No. 144, p. 51, 1920.
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"were of such a lenjjtli that one jl-in. Iji-cak and two ^-'n\. breaks could

be obtained on each bar. Tlie bars rested on ^-in. rollers, and the pull

stirruj) also was efiuipped with a roller-bearing^ surface, so that the

daufier of shear breaks was niinimized. Xo difference was noted in the

average values obtained on the o-in. and the 8-in. breaks. At least ten

breaks were made on all clays of which sufficient material was available

for making the requisite number of test bars. A variation of plus or

minus 15% from the average modulus of rupture was allowed, and
at lea.st eight out of ten breaks came within these limits, unless noted

in the text by tlie approxinuition symbol (zh). Where necessary, the

tests were repeated until a set of consistent i-esults was obtained.

The modulus of rupture is calculated by the following formula

:

Modulu.s of rupture, lb. per sq. in =
3 X breaking load in pounds X distance between supports in inches

(9)
2 X breadth in inches X (deptii in inches

)-'

On the stroiiger clays, especially on the 3-in. breaks, it was necessary

to use a lever Avith a ratio of 2.86. The lever ratio is multiplied by the

breaking load to determine the breaking load at the point of application

for use in equation (9).

A nomogra{)]i was used to minimize tlie calculations involved.

The following classification of clays by modulus of rupture is used in

the text of this report

:

Metlium Medium
Low low Medium hiffh High

Modulus, lb. per sq. in to 100 100 to 200 200 to 400 400 to SOO above 800

This is the same classification as that suggested by "Watts ^ for bond-

ing strength (q. v. below) and is an elaboration of that used by Parme-
lee and Schroyer.-

Bonding Strength: The modulus of rupture of dried bars containing

equal parts of clay and standard Ottawa sand ' is known as the bonding

strength. It is of importance in all clays that are to be used with non-

l)lastic material. A few bonding strength determinations w^ere made
for this report. See samples No. 83, 273 and 280, pages 297, 273 and

305. It was intended to include more of tliese determinations, but it

was found that to do so would unnecessarily delay the publication of

this report. For an especially interesting comparison between dry

modulus of rupture and 'bonding strength,' the reader is referred to

the test results of Parmelee and Schroyer.* It will be noted that in

some cases the bonding strength is higher than the dry modulus, but

that in general the addition of 50% of sand to a clay lowers the trans-

verse strength by 30% to 60%) of its original value.

Fineness: The percentage of non-plastic material remaining on a

200-mesh (0.0029 in. ajierture) screen was determined for most of the

clays tested. Fifty grams of the clay was taken, broken in a mortar

and passed through a 10-mesh screen. The sample was placed in an

1 Watts, A. S., Classification of Clays on a Ceramic Basis. Jour. Am. Cer. Soc,
Vol. 3, p. 247, 1920.

2 Parmelee, C. W., and Schroyer, C. R., op cit.. p. 293.
^Standard sand is sized between the limits of minus 20-mesh (0.0328 in. aperture)

'•nd plus 2S-mesh (0.02."i2 in. aperture). It i.s used in the testing of cement.
* Op. cit.

16—54979
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Erlenmever flask -with 150 ce. of distilled -water and 1 cc. of ammonia.
The i)ul]) was thoi-ouglily shaken, let stand for 18 liours, and agitated

for 10 minutes in a shalving machine such as that commonly used in the

phosphorus determination in steel. The pulp was transferred to a

200-mesli screen, and all nndersize was -vvashod through the screen with
a fine jet. The oversize was dried and weighed, and the result reported
in per cent of plus 200-mesh material.

Firing Properties.

Firing Treatment : A test piece of each clay was fired to each alter-

nate cone number from cone 010 to cone 13, except where insufficient

Photo No. G7. Assay laboratory, Stanford University, showing nuitfle furnaces
in which test pieces were lired.

material was available to make enough test pieces for the complete
series. In addition, most of the refractory clays were fired to cone 15.

Denver Fire Cla.y Company oil-fired assay muffle furnaces were used
for all firing from cone 010 to cone 13. These furnaces, shown on
photo No. 67, were very satisfactory for the purpose, as the tempera-
tures could be readily controlled, and since ten furnaces w^ere available,

it was possible to place one or two sets of 30 samples in each muffle.

If two sets of test pieces were placed in the same muffle, the set in the

rear of the muffle was fired to two cones higher temperature than the

set in the front, and the two sets were separated from each other by a

full sized fire brick. This method of firing eliminated most of the trans-

ferring of test pieces to a cooling furnace that is a disagreeable and
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unsatisfactory feature of most test Avork of this kind. The bottom
tiers of test pieces were kept from contact with the muffle floor by
placinj; tliom on .small fircchiv' saddh^s. Tlie fiiniaec tliat was used for

firing to cones 11 and 1:5 was ('(juipped with a Carbofrax muffle, and
with Carbofrax stools and muffle i)rotector plates. It was difficult to

fire to these temperatures without flashing the test pieces.

A Fisk ^ pre-mix ga.s-fired kiln was u.sed for firing to cone 15. This
furnace, shoAvn on photo No. 68, has a 12-in. circular firing chamber,

Photo No. 68. Fisk pre-mix gas-fired labora-
tory kiln, in ceramic laboratory, Stanford
University. This is used as a load and
spall furnace and for firing tests to a
maximum temperature of cone 30 (1650°
C). All cone 15 tests were fired in this
kiln.

and is capable of accurate temperature control and good heat distribu-

tion. The same furnace is used for load and spall tests of refractories,

and is suitable for test work up to cone 30 (1650° C).

Pyrometric Control: Temperatures were controlled with the aid of
base-metal or preciou.s-metal thermocouples, in addition to Orton stand-
ard pyrometric cones alongside the test pieces. The firing schedule

' Fisk, H. G., A Practical Gas-Fired Test Furnace for Plant Use. Jour. Am. Cer.
Soc, Vol. 9, p. 151, March, 1926.
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was at a rate 50 '^f faster than the fastest schedule recommended by
the American CVramic Society, aA'era<rinfr ajiproximately 90° C per

hour, but at a shiwer rate during the Avater-smoking period, a faster

rate between the ranp:e of 600° C. and 100° C. below the desired finish-

ing temperature, and a slower rate again at the finish. While this

schedule caused more shattering and splitting of some of the test pieces

than would have been the case if a slower schedule had been followed,

the data on shrinkage and porosity at various firing temperatures are

comparable with each other, and can be correlated with the results that

liave Ix'cn reported by other investigators/ Tn the final analysis, no

laboratory tests of clays can be interpreted in a strict quantitative

sense with the results obtained in commercial practice, and the purjiose

of the small-scale tests is to tentatively classify a given clay according

to its commercial uses with the minimum expenditure of time and
money. The final decision as to tlie utility of a clay and the methods
of working it to obtain the best results, must always be determined in

a commercial plant, where the shaping, drying and firing can be done
on full-sized ware.

For convenience of reference, the end points of Orton cones are

given in degrees Centigrade and Fahrenheit, in table No. 9.

TABLE No. 9.

End Points of Orton Pyrometric Cones, in Centigrade and Fahrenheit Degrees

(Heated in Air).

(From Fail-child, C. O., and Peters, M. F., Characteristics of Pyrometric Cones,
Jour. Amer. Cer. Soc, Vol. 9, p. 738, 1926.)
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Firing Shrinkage: The shrinkage resulting from firing may be

expressed as the per cent volume or linear shrinkage, in terms of plastic

or tlry volume or lengtli. The data in this report are given in terms of

volume and linear shrinkage, dry basis, and in the written summaries of

each clay, the maximum total linear shrinkage, plastic basis, is given.

The equations for calculating these various methods of expressing fired

shrinkage from the volume determinations are as follows:

^'ohime firiiif; sliriiikage. per ot'iit dry volume =
dry volume—fired volume

dry volume

Linear firing shrinkage, per cent dry length =

X 100 (10)

yV volume firing shrinkage. % dry volumeI vV volume nring snrinKage. Vr (iry volume
1 — V 1 X too (11)

L 100 J

(See equation S)

Total linear shrinUagt'. per cent plastic length =
(lin. dry shrink., % dry length + lin. firing shrink. % dry length)

100 + lin. dry shrink., '/c dry length
X 100 (12)

All fired volume measurements were made in the mercury volumeter
after saturating the test pieces with water^ and weighing them for the
absorption and apparent porosity calculations. In this way, the volume
measurements ap])roximate the bulk, or outside, volume of the test

pieces, as the mercury does not readily enter the small pores and dis-

place water, during the short time of contact in the volumeter. How-
ever, some mercury undoubtedly enters the larger of the open pores
(excluding from consideration all vugs, cavities and drying or firing

cracks), hence the calculations of volume and linear firing shrinkage,

as well as those of absorption, apparent porosity, apparent specific

gravity, and apparent density, are slightly erroneous.

Absorption: The absorption of fired test pieces was determined
by noting the weight of water absorbed by boiling the piece in distilled

water for two hours.

I'er cent absorption =
saturated weight—dry fired weight"!

X 100 (13)
dry firwl weight J

Apparent Porosity: Apparent porosity is the ratio between the volume
of the unsealed pores and the volume of the whole piece (=bulk vol-

ume). It is calculated from the following equation:

saturated weight—dry fired weightl
1 X 100 (14)Per cent apparent porosity

fired volume

Apparent Specific Gravity: Apparent specific gravity or bulk
specific gravity is the relation between the weight of a mass of

material as a whole and that of a volume of water equal to the volume
of the solid material plus the sealed i)ores^. No values of apparent

' The pieces were boiled in distilled water for at least two hours, tlien allowed to
cool in tlie water. Before weighing, the surplus water was removed from the surface
of the test pieces witli a damp cloth.

- Searle, A. B., The Chemistrv and Phvsics of Clays and other Ceramic Materials,
p. 203.
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specific gravity are given in this report, but they may be calculated
for the fired test pieces from the absorption and apparent density, if

these are not zero, according to the following equation

:

Apparent specific gravity =
per cent apparent porosity X 100

(15)
percent absorption X (100—percent app. porosity)

Apparent Density: Apparent density or bulk density is the relation
between the weight and volume of an article or material as a w^hole
(including any pores or voids) and that of the weight of an equal
volume of waters Values of apparent density are not given in this
report, but if the absorption and apparent porosity are not zero, the
apparent density can be calculated as follows:

per c-ent apparent porosity

Apparent density = (16)
per cent absorption

True Specific Gravity: True specific gravity is the relation between
the Aveight of a substance and the true volume of the grains of wdiich

the material is composed. On porous materials, which may contain
sealed pores, the sample must first be ground to a fine powder to

remove all pores.. The true specific gravity of the powder is then
determined by means of a specific gravity bottle or pyenometer. No
such determinations were made for this report, nor can they be
calculated from the data available. In many cases, the apparent
specific gravity closely approximates the true specific gravity.

Softening Point.

The softening point of a clay or ceramic mixture is defined as that

temperature (usually expressed in cone numbers) at which a standard
tetrahedron of the clay when mounted and heated in a manner here-

after described, will bend until it touches the base upon which it

stands. The standard tetrahedron is the same size and shape as the
small Orton standard pyrometric cones, 7 mm. along the edge of the

base and oO mm. high. The word 'cone' is in general use to describe

these tetrahedra. The test cones are mounted on a plaque of refrac-

tory material, and are embedded not more than 2 mm. in the plaque,

at an angle of 75° from the horizontal.

The terms 'fusion point' or 'deformation point' are often used
interchangeably with 'softening point.' 'Fusion point' should be used

to indicate the temperature at which complete loss of the original shape
occurs, and 'deformation point' is best applied to the temperature at

which alteration of the original shape begius.

The softening-point determinations recorded in this report were
made in an oxy-aeetylene furnace, after a design by Hewitt Wilson.^

An illustration of the furnace is given in photo No. 69.

Six cones were placed on each plaque, which were usually made
from alundum cement. The cones were arranged in tAvo rows of three

each, back to back, and were spaced as close together as possible. The

' Searle, op. cit.
= Wilson, Hewitt. An Oxvgen-Acetylone High-Temperature Furnace. Jour. Am.

Cer. Soc, Vol. 4, p. 835, 1921.
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four cones at the corners were Orton standard cones, and tlie two
middle cones were of the clay to be tested. Preliminaries were first

run, with four different standard cones in the corners, and usually
with (litferent unknown cones in tlu' middh' positions. A tinal check was
always made with two cdiics of the same clay in tlic middh' ])Ositions,

a jiair of stanchird cones ol' one number on one side, and a pair of
staiulard cones of the nc.xl lusher (or lowei-) numbci- on the other side

of the plaque.

After the tiii-nace was heated to the desii'cd temperature, each

fusion normally rciiuii'cd I'loiii llircc to six minutes. All cones of

clays tested for this I'cpcn-t were biscuitcd at ISOO F. Ix'fore setting

Photo No. tii). Wilson oxy-acetylene c-one fusion furnace in ceramic laboratory,
Stanford University. (After design of Prof. Hewitt Wilson.)

in plaques for the softening-point determination. If this is done,
and if the ])laques are dried, and pre-heated by placing on top of the
furnace, they may be introduced into the hot furnace without danger
of s]>alling.

Tlie results are reported to the nearest half-cone number, using the
notation A-li {cj/., 31-;}2) to signify tliat tlu; softening i)oint lies

nearer to A^ than to either A or B. Closer estimation, such as A —

,

A -|-, B — , or B -I-, was not considered to be justified by the limits of
accuracy of the method itself, and leads to indefiniteness in that such
notations might be read to signify 'less than' or 'greater than,' without
setting the maximum or minimum range of the values as reported.
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For the purposes of tliis bulletin, all clays havinjj^ a softening point

of cone 27 or higlier are classified as refractory, and those which fuse

at cone 33 or above are considered to be highly refractory.^

Texture, Structure, and Hardness.

Texture: Tlie texture of dried and fired test pieces is reported as

fine-, medium-, or coarse-grained, depending upon the average size

of the grains in the mass, and as close- or open-textured, depending
upon the grading of the grains. This classification is nsed in order to

permit a distinction betAveen those clays that may contain a large

proportion of non-plastic grains that approximate uniform size, and
those that contain clay and graded non-pla.stic grains in .such propor-

tions as to give a closely knit, dense texture.

Structure: The structure of fired test ])ieces is rei)ortefl as granular,

stony, homogenous (with textural (|ualifications), or heterogeneous
(with textural qnalifications). The soundness of a fired test piece is

indicated by such terms as sound, hair-cracked (the development of

Avhat many ceramic Avorkers term 'crow-feet'), shattered, or as cnn-

taining one or more .small or large cracks.

Hardness: The hardness of the fired test pieces is reported as greater
or less than finger-nail (== 2| in ]\Ioh's scale) or steel (= 5i in

Moh's scale). The hardness of dried clays is reported as very soft, soft,

medium, equal to the finger-nail, or greater than the finger-nail.

Color.

The natural and fired colors of clays and ceramic products are too

often expressed in indefinite terms that can not be duplicated by other

investigators. Since the fired color of a clay or clay mixture is one of

its mo.st important properties, some standard scale of colors should be

used. For that reason, more attention is ])ai(l in this work to an accurate

designation of color than is customary in similar publications. AVhile

the colors obtained under laboratory firing conditions are not exactly

the same for each firing temjierature as Avould be obtained in commer-
cial kilns, the color possibilities of a given clay are clearly indicated

by the laboratory tests.

The two princi])al standard color scales in use in the TTnited States

ai'e the Ridgway- and the ^lunsell'' systems.* For reasons hereafter

noted, the Ridgway system is used in this bulletin. Since this is, so far

as is known, the first time that either system has been used in a bulle-

tin of this nature, a brief explanation of color terms and of each of the

systems is given, together with an approximate correlation of parts of

the two systems with each other.

To adequately express a color, three variables must be used :^ (1)

Hue, or the series of spectrum colors and their intermediates, through

' Parmelee, C. W., and Schroyer, C. R., op. cit., p. 281.
= "Color Standards and Color Nomenclature." by Robert Ridgway. I'ublished by A.

Hoen and Company, Baltimore, Maryland, l!n2. Price $12.

"'A Color Notation." bv A. H. Munsell, Tth edition. 1920 (price $2), and "Atlas of
the Mun.sell System," 1915 (price $25), both published l)y the Munsell Color Company,
Baltinioi'e, Maryland.

• Lenchner. Theodor, "A Study of Color and Its Appplication to Ceramic Art."
Jour. Amer. Cer. Soc, Vol. 10, p. 538, July, 1927. in which a combination of the
Munsell and the Prang (an earlier work) systems is proposed.

^ In preparing this paragraph, Munsell's "A Color Notation" was freely drawn upon.
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red. ormifre, yellow, jrreen, Miic and violet. Hue can be accurately

expres.sed by detenniiiiiijr tlie wave jenji'th of tbe lip-bt waves of each
color sensation. (2) Tone or value, by which a lijrlit color is distiu-

g-uished from a dark one. When white is added to a color, various tints

result, and when black is added, the shades are in-oduced. Tone can be
measured by nutans of a photometer, and is ex])ressed scientifically in

terms of the amplitude of the light waves reflected by the color. (8)
Chroma, by whieh stronjr colors are distinguished from weak ones.

It is the effect ])roduced by addingf neutral g:ray to a hue of any given
tone. Scientifically, it is the purity of one wave leng-th sei)arated from
all others.

Ridgwafi Color S^tanfhird.'i: The key to the Ridgway classification

consists of 36 hues, which include the six fundamental spectrum colors,

red, orange, yellow, grreen, blue, and violet, which are connected by
intermediate hues. The chromatic scale forms the horizontal line of the

entire series of charts. The vertical scale on all charts, except the

carbon-gray series, represents the tone (Munsell's "value") or lumi-

nosity. That is, the proportion of black or white which is mixed with
the full color.

The first series of Ridgway's plates contains the pure colors. This
.series is repeated five times with successively increasing amounts of

neutral gray, but with some hues omitted in the last three series. These
series are designated "broken color scales" by Ridgw^ay, but Munsell's
term "chroma" is to be ])referred.

The complete designation of a color from Ridgway's charts therefore
involves the use of three symbols: (1) an arable numeral to designate
the hue; (2) the superscript (' to ' ' ' ' ') to indicate the chroma; and
(3) a loAver-case letter to designate the tone (or value). Thus, o'k
is a hue containing 60'';/ red and 40% orange, shaded with 70.5%
of black, and the Avhole mixed with 32% of neutral gray. The result
is a brick red. It is possible to interpolate between the Ridgway colors

whenever an exact match can not be found, and the.se can be designated
by the alternate symbols that are omitted from the color charts. No
attempt was made to exi)ress the clay colors in this bulletin closer

than the nearest Ridgway number.
Expressed in common color names, the Ridgway hues 1, 3, 5 and 7

either of tone "b" or unaltered as to tone, are "red"; 9, 11, 13 and 15
of the same tones are "orange"; and 17, 19, 21 and 23 of the .same
tones are "yellow." Colors that would be classed as "pale" or "verv
light" are of tone "f." "Pink," "light orange," "light yellow,"
"huff," etc., are tone "d." The "i" tones, as well as the "k" tones

in hues 1, 3 and 5, are those that would be designated as "dark." The
"k" tones, except in hues 1, 3 and 5, are "browns"; for example, "red-
brown.

"

' The " m " tones are
'

' dark-browns. '

' With respect to chroma,
the pure spectrum series is purer than will be foimd in most ceramic
products, although many glazes fall into this class. The (') series

includes most glazes, especially matt glazes, as well as the more bril-

liantly colored red- and pink-burning bodies. The (") series includes

the greater poi-tion of all pink-, buff-, and red-burned clay products.

The ('") series includes colors that are generally too dull for artistic

purposes. The ("") and the ('"") series are decided grays, of little

interest in decorative wares.
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Munsell Color Stancla)-ch: The Munsell system uses the conception
of a sphere to evaluate the tliree eoh)r constants. Each of the con-
stants is theoretically divided into ten equal parts. Hue is the hori-

zontal scale around the circumference of the sphere, and is designated
by an upper-case letter represent ing an abbreviation of the color, as

red (R), yellow-red (YR), Yellow (Y), etc. These letters are pre-
ceded by a numeral from 1 to 9 to represent the position of the color in

the scale of hues. For exami)le, ".IR" is the ''middle hue" of red.

These symbols are followed by a fraction, the numerator of which
designates the value and the denominator of which designates the
chroma. "Value" is represented as the vertical axis of the color sphere,
with white (value 10) at the top and black (value 0) at the bottom,
but samples are shown only for values 2 to 9, inclusive. "Chroma" is

traced by radii at right angles to the vertical axis of the spliere. An
approximation of Ridgway's 5'k is given in the Munsell system as

7R 3/7 but the nearest color actually shown on the charts is 5R 3/7,
which lies between Ridgway's I'k and I'm.

Ridgway vs. Munsell: The Ridgway system was chosen for this work
in preference to the Munsell system for the following rea.sons: (1)
Ridgway's s.ystera includes 1115 named and systematized colors,

whereas the Munsell Atlas contains but 340 different colors, which,
liowever, are completely duplicated in two different arrangements, and
})artly duplicated in two other arrangements. (2) The Ridgway
system has 36 colors in the scale of hues, whereas the Munsell system
presents but 10 different hues. Each system uses the same number of

subdivisions in the scale of tone. While the Munsell system provides
for a maximum of 10 divisions of chroma compared to 6 for the Ridgway
charts, not all of these divisions are used on all tones and hues in either

system and the average chroma scale has approximately the same
number of divisions in each system. As noted by by Lenchner ^ the

Munsell system would be greatly improved by the addition of more
hues. (3) The Ridgway charts are bound in an octavo book, of

a]>proximately one-third the bulk and weight of the IMunsell Atlas, yet

each color has an area of 0.5 sq. in., compared to 0.4 sq. in., and the

minimum space between each color sample is \ inch, compared to -^

inch on the Munsell charts. These are important factors influencing

the efficiency of use of the two systems for the purpose of matching
colors. The charts in either system may be removed from the book,

and mounted side by side on a wall or table, preferably under glass.

In this case, the Ridgeway charts occupy a minimum space of 10.3

sq. ft., and the Munsell charts occupy 11.2 sq. ft. When so arranged,

the Ridgway system still possesses a distinct advantage in the time

required to match a color and record it accurately. (4) All of the

Ridgway colors are named, as well as numbered. This is frequently

of value in preparing written descriptions, and for other purposes.

(5) The Ridgway system costs less than half as much as tlie Munsell

system, and there is no difference in tlie life of the colors when exposed

to light, lience replacements of RidgAvay's charts can be made more
cheaply when the colors have faded.

A tabulation of the Ridgway colors most frequently used in this

report is given in Table No. 10, with an approximation of the corres-

» Ov- cit.
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poiiilinji- Muiisell color. This comparison was made visually by three

persons ' indei)endentl3% and average values are reported. This correla-

tion makes no claim to scientific accuracy but a])iiroximates the result

that would be obtained by the average user of either set of charts.

TABLE No. 10.

Visual Correlation of Certain Ridgway Colors with Munsell Colors.

Approximate
Uidgway Munsell
.syml)ol equivalent
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properties are suitable, and a few are -\vliite enoii<i]i for nse, when
washed free from sand, in phice of En<«:lish china clay.

II. Buff-Burninp: Clays. Into this class are ])laced all clays that fire

to tones corresponding to Ridgway's "f" tones, all "d" tones from
hue 9 to 19, inclnsive, and all "b" tones from hue 15 to 19, inclusive.

Exceptions are noted in group IV.

III. Clays Burning Red, Brown, or Other Dark Colors. Into this

group are placed all clays, excepting those of group IV, that fire to

colors darker than those of group II.

IV. Clays burning Dirty White, Cream White, or Yellowish White.
The clays of this group are mainly calcareous or magnesian, and color

is not an important criterion.

Chemical Analysis.

The relative value of chemical analyses in the study of clays has been
well summarized by Hewitt AVilson^ as follows

:

"Chemical analysis provides its most effective usefulness, in the case of the high-
grade clays, in estimating the degree of purity of the white-burning, kaolin-like
materials and the alumina-silica-fiux ratio in the fire clays, but in the case of the
red- and brown-burning structural-ware clays, the impurities furnish the most
important data. We can but guess the fired color, strength, shrinkage, porosity,
and vitrification range from the analytical data and for these properties, must rely
on practical firing tests. If the chemical analysis is complete, however, it gives a
good idea of the troublesome materials present, i.e.. those which cause early fusion,
short vitrification range, scumming, and troublesome gases which delay oxidation.
It happens that the usual commercial chemical analysis does not include carbon and
sulphur and other troulilesome im])urities except when combined with water of
chemical combination and called 'ignition loss' or 'volatile matter.' Likewise, a
complete chemical analysis of the complicated silicate mixture called 'clay' is a
difficult analytical procedure, and many hundreds of the analyses are inaccurate.

"In studying clays of the whiteware and fire-clay type, a knowledge of the
chemical composition is always desirable, but it must l^e assigned a secondary value
because of the infiuence and modification of the physical iirojierties. Clays of the
fire-clay type must primarily have a composition corresjionding to refractory chiys.
But this is not enough. For instance, there are in the United States a large number
of clays of practically the same composition as the imported European plastic fire
clays, so highly prized for glass-pot, brass, and steel-crucible work, Ijut which fail

completely in satisfying the physical, dry, and fired requirements. A cone fusion test
costs less in time and money than a chemical analysis. The best way to determine
the refractory value of a clay, having given only the chemical analysis, is to trans-
late it to terms of cone fusion.

"When physical tests of clay bodies are not satisfactory and changes are desired,
the chemical analysis will often locate the trouble and indicate the proi)er remedy."

Relatively few chemical analyses were made for the ])urpose of this

report. A few typical samples were selected from those clays whose
ceramic pro])erties were studied in the laboratory, and analyses were
made in the Stanford University ceramic laboratory, using the methods
recommended by the American Ceramic Society." Practically all of

these analyses were made in duplicate or triplicate, and exceptional

])recautions were taken to insure accuracy, especially in the determina-

tions of alumina and silica, which are so often inaccurately rejiorted.

A few analyses of laboratory samples were made by K. W. Baum, of

the Stevenson Engineering Company. Analyses of various California

clays were submitted by some of the clay manufacturers in the state,

or were found in the literature. Where these a]iply to definite clay

beds that were sampled by the author, the analyses are included under
the clay sample number to which they refer. It must be understood,

however, that such analyses were not made on the same sam])le as that

which was tested in the laboratorv, lienee some of tliem do not correlate

'Ceramics, pp. 45-4f.. McOraw-Hill Book Co., 1927.
= Report of the Committee on Standards, Amer. Cer. Soc, reprint from Yearbook,

1921-1922.
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very well with the cei'ainic pfdiK-iiics noted. Another i^roup of

analyses is inelnded of elays not slndii'd l)y the author. ]\Iost of these

are from the S;ni Joa(|uin \'alh'y, and were coiil i-ihnted by K. W.
Bauni.

For convenience of reference, the analyses are f^rouped according

to the clay classification used in this report, and are to be found near

the end of Chaptei- V.

Classification of Clays.

Tlie clay classification used in this report is essentially that of

Parmelee,^ but is presented in a simplified form. This classification is

based upon the physical properties that determine the important uses

of a given clay. The modified classification follows, witli notations to

correlate it Avith that of Parmelce.

I. CLAYS BURNING WHITE OR CREAM COLORED, NOT CALCAREOUS."

A. Open-burning clays, i.e., having an apparent porosity of 6% or

more at cone 15.

The dividing line between oi)en-burning and dense-burning clays is

placed at 5% in Parmelee's classification. In this report the dividing

line is at 6% in order to make some allowance for the more-rapid firing

cycle used.

Parmelee states "still distinctly ijorous at cone 15."

1. Low strength, dry modulus less than 200 lb. per sq. in., e.g.,

residual kaolins and sandy fireclays.

It is not clear whether Parmelee intends to include sandy fireclays in

this gi'oup.

2. Medium and high .strength, dry modulus exceeding 200 lb.

])er sq. in., e.g., secondary kaolins.

Open-burning clays are valuable in the manufacture of pottery

becau.se of good color or good strength and good color. They are often

highlv refraetorv, and mav be of value for special refractories.

B. Clays burning dense, i.e., have less than 6% apparent ])orosity

between cones 10 and 15.

Parmelee states "becoming nearly or completely non-porous between cones 10

and 15."

3. Generally, but not always, refractory.

Parmelee divides this group into three subdivisions, as follows:

"a. Non-refractory clays.

"3. Good color, medium to high strength, medium shrinkage. Uses: Pottery,
including certain whiteware, porcelain, stoneware.

"4. Poor color, medium to high strength, medium shrinkage. Uses: Stoneware,
terra cotta, abrasive wheels, zinc retorts, face brick, saggers.

"b. Refractory clays.

"5. Good color, medium to high strength, medium shrinkage. Uses : Refractor-
ies, especially for glass, if they do not overburden seriou.sly for 5 cones
higher. Also uses as stated in Parmelee's No. 3."

' Parmelee, C. W., and Schroyer, C. R., Further Investigations of Illinois Fire Clays,

111. Oeol. Surv. Bull No. 38, pp. 278-9, 1922.
^'The color limitations used in this report are given on page 251.
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C. Dense-burning clays, i.e., Iiavini^ less than 6/^ apparent ])orosity

between cones 5 and 10.

Parmelee states ". . . become nearly or completely iioii-pni-inis between cones
5 and 10 and do not ovei'burn seriously at 5 cones higher than the Itmperatiire at
which minimum porosity is reached."

4. Generally, but not always, refractory.

Parmelee divides this group into five classes, as follows:

"a. Non-refractory clays.
"6. Good color, medium to high strength, medium shrinkage, usually reach

minimum porosity between cones .5 and 8. Type: Ball clays. U.ses

:

I'ottery, whiteware, porcelain, and stoneware.
"7. Poor color, medium to high strength, medium shrinkage. Uses : Stoneware,

terra cotta, abrasive wheels, zinc retorts, face brick, saggers,

"b. Refractory clays.

"S. Non-porous or practically so at cone .'>
; do not seriously overburn for 12

cones higher; highly refractory; softening point at cone :il or higher;
bending strength minimum 325 pounds per square inch. Use: Graphite
crucibles for melting brass,

"fl. Non-porous at about 1275° C. (cone 8), not overflring at 1400° C. or higher.
Strength and softening point as alaove. Use : Steel crucibles.

"10. Become dense at about 1275° C. (cone 8). Do not overburn below 1425° C.
Bonding strength, 250 pounds per square inch or higher. Softening point,
cone 29 or higher. Use : Glass pots."

II. BUFF-BURNING CLAYS.

A. Refractory clays (softening point, cone 27 or above).

a. Open-burning, i.e., having a porosity of 6% or more at cone 15.

Parmelee states ". . . porosity of 5% or more at cone 15 or above."

5. Low strength. Usually higli in non-])lastic material.

6. ]Medium and high strength.

Parmelee uses four subdivisions to cover (5) and (6) as follows:

"Indurated—non-plastic or slightly plastic unless it lias been weathered.

Type : Flint clay.

"11. Normally aluminous; maximum alumina 40%. Uses: Refractories.

"12. Highly aluminous; alumina exceeds 40%. Type: Diaspore clay. Uses;
Refractories, abrasives.

Plastic.

"13. Normally siliceous; maximum silica not exceeding 65%. Uses: Firebrick
and other refractory wares, terra cotta, sanitary ware, glazed and
enameled brick (see specific requirements).

"14. Siliceous; having a silica content above 659^. Type: Many of the New
Jersey Are clays. Uses : Firebrick and other refractories."

b. Dense-burning between cones 10 and 15, i.e., attaining an appar-

ent porosity of 6% or less within that range.

Parmelee states "... a minimum porosity of 5% or less . . ."

7. Generally medium to high strength.

This is Parmelee 's class 15, and is explained as follows:

"15. Medium to high strength. Do not overburn for 5 cones higher than point
of minimum porosity. Uses : Glass pots and other refractories ; al.so

used for firebrick, saggers and miscellaneous refractories, architectural
terra cotta, sanitary ware, enameled and face brick."

e. Den.se-burning, i.e., attaining a porosity of 6% or less at cone

10 or lower.

Parmelee states "... a porosity of 5% or less . . ."

8. Generally medium to high strength.

Parmelee divides this grouj) into three classes, as follows

:

"16. See (Parmelee's) 8.



CLAY RESOURCES AND CERAMIC INDUSTRY 255

"17. See (Parnielee's) 9.

"18. See (Tarmelee's) 10.

"These tliree classes, 10, 17 and 18, are used also for ziiie retorts, firebrick,
saggers, and miscellaneous refractories, architectural terra cotta, sani-
tary ware, enameled and face brick."

B. Xon-refrac'tory clays.

a. Open-bnrniiijr, i.e., do not attain a porosity of fi'^J or less at any
cone lower tlian cone 10.

rarmelee states "... a porosity of 5'/^ or less

!i. lli<.>-h or medium streiioth. Uses: Architectural terra cotta,

stoneware, yellow ware, face brick, sanitary ware.

10. Low strength. Use : Brick. '

Classes (fl) and (10) correspond to Parnielee's 19 and 20,

respectively.

b. Dense-burning, i.e., attain an ajiparent ])orosity of less than 6%
at cones lower than 10.

Parmelee states "... a porosity of les.s than 5% . . ."

11. Generally medium or high strength.

This is Parnielee's class 21, and is described as follows:

"21. High or medium strength. Uses: Architectural terra cotta, stoneware,
abrasive wheels, sanitary ware, face brick, paving brick."

III. CLAYS BURNING RED, BROWN, OR OTHER DARK COLORS.

A. Open-burning clays, i.e., those that do not attain an apparent i)or-

osity of 6% or less at any temperature short of bloating or fusion.

Parmelee states ".
. . do not attain low porosity at any temperature short of

actual fusion."

12. ]\ledium or high strength. Uses: Brick, drain tile, hollow
blocks, flower pots, pencil clays, ballast.

1.3. Low strength. Use: Brick.

Classes (12) and (13) correspond to Parnielee's 22 and 23,

respectively.

B. Dense-burning clays, i.e., those that attain an apparent jiorosity of

6% or less at any temperature short of bloating or fusion.

Parmelee makes no special statement to qualify the meaning of

"Dense burning," but the definition follows from IIT-A, above.

a. Having a long vitrification range (4 cones).

Parmelee requires a 5-cone vitrification range, but the data of this

bulletin do not permit such a .segregation, as only alternate cone num-
bers were studied.

14. Generally medium or high strength. Uses, if medium or high

strength : Conduits, sewer pipe, face brick, roofing tile,

paving brick, promenade tile, architectural terra cotta, and
similar ware. If low strength: Common brick, floor tile,

dust body in various wares.
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Parmeloo makes two classes, 24 and 25, divided as to medium to hif?h

strength or low strength, with the uses practically as indicated above.

b. Having a short vitrification range (less than -i cones).

15. Generally medium to high strength. Uses: Common brick,

face brick, hollow tile, flower pots.

Tliis is Parmelee's class 26, described as "High or medium strength,"
witii the same uses as given above.

c. Fusing at a low temjjeraturc, api)roximately cone 5, to foi-m a

glass.&^

16. Slip clays.

This is Parmelee's class 27. No clays were found in California in

this class, but room is left in the classification in case any are found in

the future.

IV CLAYS BURNING DIRTY WHITE, CREAM WHITE, OR YELLOWISH
WHITE.

17. Generally containing calcium or magnesium carbonate or

both. Seldom reach very low porosity. Have a very short

heat range. Use : Common brick, or may be worthless.

This is essentially Parmelee 's class 28, which is described as follows

:

"28. Containing calcium or magnesium carbonate or both. Never reach very
low porosity. Have a very short heat range. Use : Common brick."

The foregoing classification is not presented as being preferable for

general use to Parmelee's more complete one, but it serves the i)ur-

poses of this bulletin better, in that the tests on the California clays

were not sufficiently comprehensive to permit the degree of refinement

of clay classification that characterizes Parmelee and Schroyer's report.

For example, bonding-strength determinations are necessary in order

to segregate Parmelee's classes 8, 9 and 10, and 16, 17 and 18; firing

tests to cone 19 or 20 are necessary to fully determine the properties

of a clay for his classes 5, 8 and 16 ; chemical analj^ses are necessary in

order to segregate his classes 11, 12, 13 and 14, and firing to each cone

number, instead of to alternate cone numbers, is required in order to

separate the red-burning clays having a long vitrification range from
those having a short range. To complete the data for a satisfactory

allocation of clays according to Parmelee's classification, would have

required more than twice the amount of work than that represented by
the testing for this bulletin, without considering the extra field work
that should be entailed to secure thoroughly representatiA'e samples of

entire clay beds. It is questionable if 50-pound field samples, unless

obtained by quartering down a number of larger channel-cut samples,

or by combining a number of coredrill samples, are sufficiently reliable

to warrant more elaborate tests than have been made.
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Panneloo makes two classes, 24 and 25, divided as to medium to hig-h

streiiKtIi or low strength, with the uses praetieally as indicated above.

b. Having a short vitrification range (less than 4 cones).

15. Generally medium to high strength. Uses: Common brick,

face brick, hollow tile, flower pots.

Til is is Parmelee's class 26, described as "High or medium strength,"
witii the same uses as given above.

c. Fusing at a low temperature, ap|)r()xiiiuite]y cone 5, to form a

glass.

16. Slip clays.

This is Parmelee's class 27. No clays were found in California in
this class, but room is left in the classification in case any are found in
the future.

IV CLAYS BURNING DIRTY WHITE, CREAM WHITE, OR YELLOWISH
WHITE.

17. Generally containing calcium or magnesium carbonate or

both. Seldom reach very low porosity. Have a very short

heat range. Use : Common brick, or may be worthless.

This is essentially Parmelee's class 28, which is described as follows:

"28. Containing calcium or magnesium carbonate or botli. Never reach very
low porosity. Have a very short heat range. Use : Common brick."

The foregoing classification is not presented as being preferable for

general use to Parmelee's more complete one, but it serves the i)ur-

poses of this bulletin better, in that the tests on the California clays

were not sutBciently comprehensive to permit the degree of refinement

of clay classification that characterizes Parmelee and Schroyer's report.

For example, bonding-strength determinations are necessaiy in order

to segregate Parmelee's classes 8, 9 and 10, and 16, 17 and 18; firing

tests to cone 19 or 20 are necessary to fully determine the properties

of a clay for his classes 5, 8 and 16 ; chemical analj^ses are necessary in

order to segregate his classes 11, 12, 13 and 14, and firing to each cone

number, instead of to alternate cone numbers, is required in order to

separate the red-burning clays having a long vitrification range from
those having a short range. To complete the data for a satisfactory

allocation of clays according to Parmelee's classification, would have
required more than twice the amount of work than that represented by
the testing for this bulletin, without considering the extra field work
that should be entailed to secure thoroughly representative samples of

entire clay beds. It is questionable if 50-pound field samples, unless

obtained by quartering down a number of larger channel-cut samples,

or by combining a number of coredrill samples, are sufficiently reliable

to warrant more elaborate tests than have been made.



Photo No. 711. Cabinet of fired test pieces, ceramic laboratory, .Stanford University.
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Chapter V.

RESULTS OF LABOKATORY TP]STS.

Table No. 11 is a complete classified list of all samples tested. The
fired test i)ieces, samples of dried bars fsalvaf^ed from the dry trans-

verse-.stren<?tli tests), and lumj) and f^round sam])les of all the clays

are kept in an accessible file in the ceramic laboratory at Stanford Uni-

versity. Photo No. 70 shows the case eontainin*? the fired and dried

test pieces. These files may be of interest to clay workers who wish

to select clays for specific purposes, and it is hoped that new clays

can be added from time to time as they are disclosed in i)i'ospectin<»'

and mining operations.

Tests are included on two clays from outside of the state that are

being used in local plants. These are No. 56 in class 7, a German plastic

fireclay, and No. 59 in class 2, the Edgar kaolin from Florida. Tests

were made on English china and ball clay but the detailed data are

not included herein. The china clay was found to belong to class 1,

and tlie ball clay belongs in class 4. The data on tlie English clays and
the Edgar kaolin correlate closely with tliose given by Hewitt Wilson.'

The page numbers cited in the descriptive text, following the clay

sample nundjer, refer to the pages containing the description of the

deposit from whicli the sample was taken.

I. WHITE- OR CREAM-BURNING NON -CALCAREOUS CLAYS.

A. Open- Burning, More Than 6% Apparent Porosity at Cone 15.

1. Low Strength.

No. 11 (p. 168). Riverside County. Alberhill C. & C. Co. "E-101
China Clay." This is a sandy clay of the kaolin type, and is princi-

pally used in stoneware bodies. See also No. 12. It contains 33.0%
of 4" 200-mesh sand, which is mainly quartz, but there are enough
ferro-magnesian minerals to cause red and black specks when fired.

The plasticity is good, though short, the dry strength is low, and the

dry condition is weak, crumbly and sandy. The colors are: Dry and
w^et, yellowish white; from cone 010 to cone 1, 13"f; above cone 1,

butf-white, considerably nearer to white than Ridgway's "f" tints.

Finger-nail hardness is developed at cone 04, and at cone 13 the hard-

ness is still slightly less than steel. The total linear shrinkage, ])lastic

basis, at cone 15, is 11.4%. The softening point is cone 28-29. The
best firing range is from cone 3 to cone 13. The clay covdd be washed
to remove non-plastic impurities, which Avould eliminate the specking,

and increase the plasticity and strength, as well as lower the vitrifica-

tion point, but as no large bodies of this variety have been found,
washing at the mine is not warranted.

No. 12 (p. 163). Riverside County. Alberhill C. & C. Co. "E-102
China Clay." This is .similar in eA'ery respect to No. 11, but is of

slightly poorer quality, as it contains more impurities, and the fired

colors are darker. The percentage remaining on 200-mesh is 22.6.

> The Clays and Shales of W'ashington, Their Technology and Uses. Bull. Univ. of
Wash., Engin. Exp. Sta., No. IS, p. 20.3, ct seq.

17—54979
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Finger-nail liardness is developed at cone 02, and knife hardness at

cone 12. The total linear slii-inkaue, plastic basis, at cone 12 is 12.2%.

The softeninj; point is cone 2()-27. The best firing range is from
cone 3 to cone ]:].

No. 37 (p. 201). San Diego ("oiinty. El ("ajon Mountain. The

sample is rejiresentative of the more kaolinitic ])liase of a residual

kaolin dejiosit, of which No. 38 is a more general sam])le. It is not

entirely free from fine (piartz and feldsi)ar grains, and also contains

some ferro-magnesian minerals whicli ajjjjcar as numerous black

specks in the fired clay. The proi)ortion of + 200-mesh sand is 13.0%.

The i)lasticity is workable, but is weak and sticky. The dry strength

is medium low, and in the dry state the sample is soft and crumbly.

Slow drying is necessary to avoid drying cracks. The colors are nearly

white, with a ])inkish tinge at low cone numbers, and a yellowish tinge

when fired above cone 1. Finger-nail hardness api)ears below cone 010,

and steel hardness at cone 1. Fine cracks ai)pear at high tem])eratures.

The total linear shrinkage, ])lastic basis, at cone 15, is 20.9'/ . The
softening point is cone 34. This clay could be washed to remove the

ferro-magnesian minerals, but the deposit is too small and irregular,

and too isolated for co)nmercial operations. It was at one time mined
on a small scale and the clay was used in the manufacture of Faience

tile, and some attemi^ts were made to use the material as a substitute

for English china clav in whiteware bodies.

No. 38 (p. 201). San Diego County. El Cajon IVIountain. This is

a general sam])le of the residual kaolin dejiosit from which sample

No. 37 was taken. It contains 57.0' ; of + 200-mesli grains, most of

which are undecom])()sed (puirtz and feldsi)ar, but there is a smaller

proportion of ferro-magnesian minerals than in sample No. 37. It

effervesces slightly in hydrochloric acid. The plasticity is poor, the

dry strength is nu'dium ]ow% and the dry and fired structure is coarse

and granular. The colors closely approximate white, with a faint ])ink

hue. Steel hardness is not developed at cone 13. The total linear

shrinkage, i)lastic basis, at cone 13, is 4.75%. The softening point is

cone 32-33. The best structure and color is obtained by firing above

cone 7. The amount of kaolin thai could be extracted by wasliing was
not determined, but not over 20% could be expected.

No. 62 (i). 145). Orange County. East of San .Juan Capistrano,

on the O'Neill rancli. "White bone." This is a ])lastic fireclay that

usually contains over 45/{ of alumina. Although the pisolitic struc-

ture of tlie raw clay is lacking, or is but poorly (Un'elo])ed, it may be

classed as a bone clay on account of its high alumina content, and its

ceramic properties. The ])lasticity is short, the dry strength is low,

and the dry condition is medium hard, medium-grained, and open-

textured. The residue on 200-mesh is 46.4%. The colors are nearly

white througliout, with a pink hue at low firing temperatures, changing

to yellowish white at higher firing temperatures. Scattering yellow and
brown iron specks ai)i)ear at high tem])eratures. Finger-nail hardness

is obtained below cone 010, and steel hardness develops at cone 1. Light

crow-foot cracks appeared in all jiieces fired above cone 1. The fired

texture is granular and open. The total linear shrinkage, plastic

basis, at cone 15, is 17.5 ^r . The softening point is cone 34. The best
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firing range is above cone 1, and well vitrified structures are obtained
at cone 11 or above.

No. 6:K 61 and ;:268 (p. 140). Orange County. 12 m. E. of El Toro.

Hunter ranch deposit. These three samples, from different portions

of the Hunter ranch, are practically identical in all respects. The
material consists of an admixture of high-grade china clay and quartz
sand, in the proportion of approximately 35% clay. No. 63 contains

54.4% of -)- 200-mesh sand, and No. 64 contains 63.6%. In places, a

small amount of hornblende occurs in the clay, which must be removed
by washing, if the clay is to be used in whiteware bodies. The most
important use at ])resent is in the manufacture of high-grade fire brick,

at the plant of the American Refractories Co., of Los Angeles, but
Mr. H. F. Coors has stated ^ that he believes that the washed clay could

be substituted in any ceramic body to replace 75% of the English china
clay now in use. The by-product from washing would yield a quartz
sand, which, if hornblende is removed by tabling, would be suitable for

glass manufacture. All three samples were tested by the usual methods,

without washing. The plasticity is weak, the dry strength low, and
the dry condition is coarse, sandy, open and friable. The colors are

nearly white, with a pinkish hue at low firing temperatures, changing
to yellowish above cone 1. Steel hardness is not developed within the

firing range employed. The fired structure is coarse, granular, and
w^eak. The total linear shrinkage, at cone 13, is 4.0% for No. 63, 5.1%
for No. 64, and 5.2% for No. 268. The softening point in all cases is

cone 33.

No. 91 (p. 171). Riverside County. Alberhill. G., McB. & Co.

"Main Tunnel Sand." This belongs to the same group as No. 13, 15,

29, 84, 91, 96 and 229, but has a larger proportion of sand than any of

the others. It contains 55.0% of -I- 200-mesh sand. The plasticity is

weak, the dry strength is medium low, and in the dried state it is

friable, coarse-grained and open-textured. The colors are : dry, V^""!
;

wet ll'"'\; cones 010 to 13, pinkish white at the lower temperatures,
changing to yellowish w^hite at the higher temperatures. Steel hard-
ness appears at cone 9. The fired structure is sound, and coarsely

granular. Tlie total linear shrinkage, plastic basis, at cone 13, is 3.1%,
which is a slight expansion over the dried condition. The softening

point is cone 30-31. This material is used with more plastic clays in

firebrick and terra cotta mixes.

No. 103 (p. 171). Riverside Countv. Alberhill. G., McB. & Co.

''Sloan Bone." See also No. 74, 86, 87, 231, and 232 in class 5, and
No. 98 in class 3. This is a white bone clay of exceptional purity. It

contains 46.2% of -|-200-mesli material. The plasticity is weak, the

dry strength is low, and in the dried condition it is soft, friable, and
open-textured. Tlie colors are : dry, grayish white ; wet, 17'"f ; cone 010,

15"f; cones 08 to 13, fades to pinkisli white at cone 1, then to

yellowish white at cone 13. Finger-nail hardness is present at cone

010, and steel hardness at cone 3. All fired test pieces are hair-cracked,

and one or two of them broke into two pieces. Less than 10% absorp-

tion is obtained at cone 9. The total linear shrinkage, plastic basis, at

cone 15, is 16.9%. The softening point is cone 35.

' Private communication, July, 1925.
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No. 128 (p. 54). Amador County. lone. Arroyo Seco Grant.
"Shepard Sand." Tlii.s is one of the 'fire-sands' for which the lone
district is noted. The material consists of a fine-nrrained quartz-mica-

feklspar sand with sufficient fireclay to render it -weakly plastic. It

contains 48.4% of -|-200-mesh sand, and a lii<;li percentage of the—200-

mesli material is non-plastic. The dry strength is low, and in the dried
condition it is very soft. Tlie colors are nearly white with a slight

yellowish hue throughout. Finger-nail hardness appears at cone 02.

but steel hardness is not developed on firing to cone 15. The fired

structure is sound, and fine-granular. The total linear shrinkage,

plastic basis, at cone 15 is 6.7%. The softening point is cone 32. The
sand has important uses as an ingredient in fire brick, terra cotta,

pottery, etc.

No. 129 {\).Q2). Amador Count}'. lone. "Newman Sand." This is

almost identical in its properties to No. 128, except that it contains a

lower percentage of fluxing impurities, and has a softening point of

cone 33-34. The percentage of -[-200-mesh sand is 55.4.

No. 134 (p. 58). Amador County. Tone (Carbondale). X. Clark &
Sons. "Clark Sand." This is fire-sand, nearly identical in its prop-
erties to No. 128 and 129, with a softening point of cone 32-33. It

contains 55.8% of -(-200-mesh sand.

;\^o. i55 (p. 137). Nevada County. Wolf. Coe property. Pine Hill

Mine. See also No. 160. 166 (class 11), and 167 (class 10). This is a
plastic impure kaolin that has not yet been used commercially. It

contains 12.4% of -|-200-mesh sand. The plasticity is fair, thougli

somewhat 'rubber}^' and Aveak. The dry strength is medium low,

and in the dried condition it is medium hard, fine-grained, and open-
textured. The colors are: dry, yellowish-white; wet, 19"f; cone 010,

17"f, decreasing with increasing temperature to yellowish white at

cone 1 and above. Steel hardness is developed at cone 5. The fired

structure is sound, and stony, except for light liair-cracks at cones 11

and 13. The fired surface texture is smooth. The total linear shrink-

age, plastic basis, at cone 15 is 18.8%. The softening point is cone 32-33.

The best firing range is from cone 1 to above cone 13. If this clay were
found in sufficient abundance, it might find important uses in the

manufacture of pottery, tile, and fire brick.

No.l60{\).l'il). Nevada County. Wolf. Coe property. Pine Hill

Mine. See also No. 159, 166 (class 11), and 167 (class 10). This is

similar to No. 159, but contains more non-plastic matter, and burns to

a whiter color. The plasticity is smooth, but not strong, the dry
strength is low, and in the dried condition it is soft-fine-grained, and
open-textured. The colors are : dry, 13"'f ; wet, 13'"d ; cones 010 to 1,

l'"f; cones 3 to 9, whiter than 9'''f ; cones 11 and 13. grayish white.

Steel hardness is not developed within the firing range studied, up to

cone 15. The fired structure is sound, fine-granular, and smooth-
textured. The maximum total linear shrinkage, plastic basis, at cone

13, is 11.7%. The softening point is cone 32-33. If it could be placed

on the market cheaply, this clay would find use in pottery, tile, and
fire brick manufacture.

No. 190 (p. 133). Napa County. Calistoga. Clark and Marsh
kaolin. This is a residual kaolin, hand-sorted to remove iron-stained
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impurities. A larj^e proportion of the sample consists of non-plastic

kaolin in the form of hard jirains, and some quartz is present. The
percentage remaining on 200-mesh is 41.4. The plasticity is poor,

the dry strength is medium low, and in the dried condition it is medium
hard, coarse-grained, and open-textured. The colors are nearly white
throughout, with a slight pinkish hue in the raw condition and when
fired below cone 3, and a slight yellowish hue when fired above cone 3.

The fired structure is weak, granular, rough-textured, and with a

tendency to crack. Steel hardness does not develop within the firing-

range studied, up to cone 15. The total linear shrinkage, plastic basis,

at cone 15, is 12.0Vc. The softening point is cone 31-32.

Professor Hewitt Wilson tested a sample from this deposit, and has
supplied tlie following notes :^ "The fusion was cone 34, indicating a

high degree of purity, and a high degree of refractoriness for a kaolin
fire brick, sui)erior to that now on the market.
"For white chinaware, it will be necessary- to use 15 to 20% of a

plastic white-burning clay like a ball clay, 20-25% Calistoga clay,

20% feldspar, and 35-40% ground (|uartz. This gave (with Washing-
ton materials) satisfactory results as to molding, drying, firing and
white color."

It is ajiparent that the sample tested by Prof. Wilson differed some-
what from that tested by the writer.

No. 194 {\x 221). Sonoma County. Glen Ellen. J. H. Weise prop-

erty. This is a white-burning kaolin, with fair plasticity and low dry
strength. It contains 34.8% of 4-200-mesh material. In the dried con-

dition it is soft, medium-grained, and open-textured. Approximately
25% of quartz sand is present, together with a small proi)ortion of

ferro-magnesian mineral grains. The colors are: dry, ll'f ; wet, ll'd;

cone 010, 9"f, gradually fading to nearly white at cone 7 and higher,

except for widely scattered black specks. Steel hardness is not devel-

oped within the firing range studied. The fired structure is sound,

weak, granular, and open, and the surface texture is slightly rough.

The total linear shrinkage, plastic basis, at cone 15, is 6.1%. The
softening point is cone 32. This clay could be Avashed free from quartz,

and used in the manufacture of a kaolin fire brick, but would recjuire

the addition of a refractory bond clay in order to secure sufficient dry
and fired strength. It might also be used in tile and porcelain bodies,

in place of a ]iortion of the china clay usually used, if the ferro-mag-

nesian minerals were removed by washing.

No. 195 (p. 227). Sonoma County. Glen Ellen J. H. Weise
property. This is a hand-picked sample of the whitest material in

the pit from which No. 194 was taken. It is more plastic than No. 194,

has better dry strength, better fired color, and higher refractoriness.

The residue on 200-mesh is 30.2%. Very few iron specks can be found.

The total linear shrinkage, plastic basis, at cone 15 is 9.9%. The soften-

ing point is cone 33. A peculiarity of both of these samples is that the

firing shrinkage is greater at cone 9 that at cone 13, but the shrinkage

increases again at cone 15.

No. 208 (p. 57). Amador County. Tone. Wm. Haverstick. This

is a sample of lone sand supplied by Mr. Haverstick. It is somewhat

• Personal communication, Septem.ber, 1925.
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more jilastic and burns whiter than other sami)les that were tested

(see No. 128. 12!) and l."U). Tlie total linear shrinka^n', plastic basis,

at cone 15, is 8.6/< • The softeninj,' point is cone 32. The .sample eon-

tains 28.27o of +2()0-mesh sand.

No. 20!> (p. .")})). Aiiiadoi- County. lone. Sample sii|)plie(l by
AVm. Haverstick. This is a sand containinp: a hi<>:her proportion of

day than tlie more typical samples (see No. 128, 129 and 134), hence
))ossessiii«>' b(4ter pla.sticity and ai-eater shrinkap-o. The i-esidno on

2()()-mesh is 1.1.8 /^ . The color is ^^ood, bnt <>'reen scuniminji' is esi)e-

cially noticable. Steel hardness is develo])ed at cone 9. The total linear

shrinkage, ])lastic basis, at cone 1.") is lo.2%. The softening point is

cone 32.

No. 235 ()). 70). Calaveras Connty. Valley Springs. Texas Alining

Comjtany. This is a kaolini/ed sei-icite-talc schist that has sufficient

jdasticity to permit molding or pressing. The dry strength is low, and
in the dried condition it is soft and friable. The colors are: dry, 17"f

;

Avet, 15"d; cone 06 to 1, 13"f; cones 5 to 13, pinkish-white. Finger-

nail hardness is developed at cone 1. The fired strnctnre is sonnd,

weak, and fine granular. The total linear shrinkage, ])lastic basis, at

cone 13, is 14.6'/f The softening point is cone 30-31. The material

could be used as a noni)lastic ingredient in white flooi- and wall tile.

No.2S6{\^.m). Calaveras County. Nigger Hill. "Kaolin." This

is an impure kaolin that has resulted from the alteration of a sericite-

talc schist. The ])lasticity is fair, the dry strength is low, and in the

dried condition it is soft, friable and fine-grained. The colors are:

dry, nearly white; wet, grayish w^hite ; cones 06 to 13, nearly w^hite.

Finger-nail hardness is developed at cone 06, and steel hardness at

cone 5. The fired structure is sound, medium strong, and fine-granu-

lar. The total linear shrinkage, ])lastic basis, at cone 13, is 20.9%.
The softening ])oint is cone 29-30. The material can be used as a non-

plastic ingredient in white tile bodies.

No. 237 (p. 68). Calaveras County. Nigger Hill. Sericite-talc

schist. This is similar to No. 235, but contains a slightly higher percent-

age of iron. The total linear shrinkage, plastic basis, is 14.5% at cone

13. The .softening point is cone 27-28.

No. 2'>9 (\). 45). Alameda County. Tesla. This is a white-buining

fireclay with excellent ])lasticity and medium low dry strength. It

contains 1.6% of -(-200-mesh sand. In the dried condition it is soft,

fine-grained and close-textured. The colors are: dry, 17'"f ; wet, 15"f

;

cones 010 to 04, ])inkish white; cones 02 to 9, nearly white; cones 11 to

15, yellowish white. Steel hardness is develo])ed at cone 3, and less

than 10% absorption at cone 11. The fired structure is stony and
smooth-textured. A few small cracks appear in some of the fired test

pieces. Slight blistering is noted at cone 13. The total linear shrinkage,

plastic basis, is 20.4% at cone 15. The softening point is cone 34-35.

This is one of the best fireclays tested and if it can be found in com-

mercial quantities, it wall undoubtedly be in great demand for fire-

brick, whiteware, and tile.

No. 268. This sample has already been described (see No. 63, p. 260)

.
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2. Medium to High Strength.

No. 15 (p. 163). Riverside County. Alberhill C. & C. Co. "Select

Main Tunnel." See also No. 13 (class 7) and 29. This clay is hand
sorted from the main tunnel fireclay bed, in order to make a marketable

grade that is intermediate in quality between the run-of-mine material

(No. 29) and the extra-select main tunnel clay (No. 13). It is used

principally in the manufacture of tire brick. It is fine-grained, with

excellent plasticity, medium high dry strength, and good dry condition.

It contains 11.3% of plus 200-mesh sand. The colors are: dry, 13"'f

;

Avet. 17""b; fired, cream white, considerably whiter than Ridgway's
"f " tone. Finger-nail hardness is developed below cone 010, and steel

hardness is reached at cone 5. The total linear shrinkage, plastic basis,

at cone 15 is 11.7%. The softening point is cone 30-31. The best firing

range is from cone 5 to cone 15.

No. 28 (p. 163). River.side County. Alberhill C. & C. Co. "SII-3."
This is a clay with excellent plasticity, medium dry strength, and a fine

grained, clo.se-textured dry condition. It contains 11.2% of -|-200-

mesh sand. It is used for art title and architectural terra cotta. The
colors are: dry, 13'"f; wet, 13'''d; cone 010 to cone 1, 17"f; cone 3

and above, the pink gives way to yellow, and the tone is nearer white

than Ridgway's "f" tone. Finger-nail hardness is developed below

cone 010, and steel hardness at cone 7. Vitrification is not well

advanced at cone 13. The total linear slirinkage, plastic basis, at cone

13, is 10.0%. The softening point is cone 30. The best firing range is

from cone 3 to cone 13 or above. If this clay were more plentiful, it

would find a wide use in art title, terra cotta, and similar products.

No. 29 (p. 163). Riverside County. Alberhill C. & C. Co. "Main
Tunnel." See also No. 13 (class 7) and No. 15. This is the run-of-mine

main tunnel fireclay, and differs from the selected varieties, No. 13 and
No. 15, mainly in that it contains more sand and more coloring matter.

The percentage remaining on 200-mesh is 37.2. The clay is widely used

in fire brick, art title, architectural terra cotta, and for similar purposes.

It has a good working plasticity, but the plastic strength is low. In

the dry condition it is medium hard, with a coarse, open texture, and
the dry strength is medium. The colors are: dry, 17"'f; wet, 17"'d;

cones 010 to 04, 13"f ; cones 02 to 3, 13"'f ; cones 5 to 13. nearer white

than 17'"f. Finger-nail hardness appears below cone 010, but steel

hardness does not develop within the firing range of the tests. The
total linear shrinkage, plastic basis, is 5.6%, at cone 15. The softening

point is cone 30-31. The best firing range is from cone 5 to cone 15

and above.

No. 44, 45 and 57 (p.196 and p. 194). San Bernardino County. Hart.

No. 44 is from the lower tunnel, and No. 45 is from the upper tunnel of

the deposit owned by the Standard Sanitary Manufacturing Co., while

No. 57 is from a similar deposit in the same district, owned by H. F.

Coors. They are white-burning clays that may be classed as china-

ball clays, as they possess the properties of a mixture of china and ball

clays as usually used in porcelain and whiteware bodies. No. 44 con-

tains more quartz than the other two samples. It contains 33.4%
of +200-mesh material. No. 45 contains 28.2 ^( , and No. 57 contains

21.8%. All three samples contain a small proportion of undecomposed
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ferro-magncsiaii minerals, ^v}lich is readily removed in the usual

processes of slip preparation. Enough colloidal iron is present in No.

44 and 45 to impart a yollowisli tint to the tired clay, hut No. 57 is the

whitest clay that was tested, and has a distinctly better color tlian

English china clay or Edjrar (Florida) kaolin. The plasticity of all

three samples is excellent and the dry strength is exceptionally high.

Finger-nail liardness is present in tlie dry state, and steel hardness

develops at cone 06. Although the softening point is cone '-iO for No. 44

and 45, and cone 29 for No. 57, bloating begins at cone 11 to 13. The
maximum total linear shrinkage, plastic basis, is 9.5% at cones 3 to

5 for No. 44. IG.O'r at cone 15 for No. 45, and 14.8% at cone 11 for

No. 57. Small tiring cracks are found in some of the test pieces of No.

45, fired above cone 3, but all test pieces of No. 44 and 57 are sound.

The tendency of these clays to bloat when used in porcelain bodies to

be fired above cone 8 is their most serious defect, and has prevented

their continued use in two sanitary ware plants that formerly used

them in place of Eastern or English clays. No. 44 and 45 are now used

in the enameling plant of the Standard Sanitary Manufacturing Co.,

and No. 57 is used in the manufacture of electrical and plumbing
accessory porcelain, in tlie jjlant of the 11. F. Coors Co. The best firing

range is from cone 06 to cone 8 to 11.

No. 59. Edgai- kaolin (Florida), used by the American Encaustic
Tiling Comi)any. This is a white-burning kaolin, with smooth and
strong plasticity, medium dry strength, and a soft, fine grained,

close-textured, dry condition. Some finely divided mica is ]-)resent,

but the sample contains onl,y 0.6% of 4-200-mesh material. A faint

pink color can be noted when fired below cone 1, but at higher

temperatures the color closely approximates pure white. Finger-nail

hardness is ohtaiiuMl below cone 010, and steel hardness develops at

cone 3. The fired structure is stony, and with the firing schedule used,

all test pieces had deep crow-foot cracks, which, however, were not

continuous enough to cause disintegration. The total linear shrinkage,

plastic basis, at cone 15 is 24.8%. The softening point is cone 34r-35.

The best firing range is from cone 1 to above cone 15.

-Vo. .W fp. 171). Riverside Countv. Alberhill. G.. McB. & Co. "Main
Tunnel Fire Clay." This should be compared with No. 13 and 229
(class 7), 15, 29, 84 (class 6), 91 (class 1), and 93, post. No. 90 con-

tains 17.4% of +200-mesh sand. The plasticity is excellent, the dry
stre?igth is medium, and in the dri(Ml conditiou it is medium hard, fine

grained and close-textured. The colors are: dry, 17""d; wet, neutral

gray k; cones 010 to 13, pinkish white, changing at the higher tempera-
tures to yellowish white. Finger-nail hardness is developed below cone

010, and steel hardness appears at cone 11. Tiie fire structure is sound
and fine-granular. The total linear shrinkage, plastic basis, at cone

13, is 10.7%. The softening point is cone 31.

No. 93 (p. 171). Riverside County. Alberhill. C, Mc.B. & Co. "Select
Main Tunnel." The properties of this clay are almost identical with
those of No. 90, except that it is finer-grained, has lower porosities, and
the colors are slightly whiter throughout. The sample contains 1.0%
of 4-200-mesh sand. Steel hardness is developed at cone 1. The total

linear shrinkage, plastic basis, at cone 13, is 11.8%. The softening
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point is cone 80-31. It is a useful clay for terra cotta, faience tile,

face brick and fire brick, and may be used in stoneware and pottery.

No. 109 (p. 176). Riverside County. Alberliill. P. C. P. Co. "Doug-
las ]\Iain Tunnel." This is from an extension of the formation from
which the Alberliill Coal and Clay Company's "Main Tunnel" clays

are mined, see No. 13 (class 7), lo, and 29, but is more closely related

to the G., McB. Co. "Main Tunnel Fire Clay," No. 90, in its^ ceramic
properties. It contains 22.6'/ of -|-200-mesh quartz sand, and a small

proportion of ferro-magnesian minerals. Tlie plasticity is very good,

and the dry strength is medium high. In the dried condition it is

medium hard, and has a medium fine grain and close texture. The
colors are: dry, 13"f; wet, 15"d ; cones 010 to 1, 7"d ; cone 3, 7"f

;

cones 5 to 13, Avhiter than 17"f. Finger-nail hardness appears below
cone 010, and steel hardness develops at cone 5. The fired .structure is

sound and fine granular, with a slightly rough exterior. The total

linear shrinkage, plastic basis, at cone 13, is 9.7%. The softening point

is cone 30-31. The principal uses for this clay are for fire brick, face

brick and stoneware.

No. 137 (p. 57). Amador County, lone. M. J. Bacon. "Choc-
olate." This is a plastic fire clay that is occasionally marketed as a
sagger clay. It contains 7.0% of +200-mesh sand. The plasticity is

excellent, the dry .strength is medium, and in the dried condition it

is medium hard, fine-grained, and close-textured. The colors are

:

dry, 13"f; wet, 9"d ; cone 010, 13"f, fading to yellowish-white at

cone 02, and continuing to cone 13 without appreciable change. Yel-

low scumming is especially noticeable. Steel hardness is developed
at cone 11. The fired structure is sound, fine-granular, and with a
slightly roughened surface texture. The total linear shrinkage, plastic

basis, at cone 15 is 16.2%. The softening point is cone 32.
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TABLE No. 12.

I. White- or Cream- Burning Non-Calcareous Clays.

A. Opt-n-buruiiig, more than 6'/< appaivnt porosity at cone 15.

1. Low strength.

Clay
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Absorption and linear shrinkage curves for clays of class 1.
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Ahsoriition and linear shrinkage curves for clays of class 1.
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Absorption and limar shrinkage curves for clays of class 2.
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l-B. Dense-Burning, Less Than 6% Apparent Porosity Between Cones 10 and 15.

3. Generally Refractory, Softening Point Cone 27+.

No. 70 (p. 169). Riverside County. Eniseo Clay Co. "White
Plastic." This is a white burning, plastic fireclay, similar in its

general properties to No. 56 (class 7), a German fire clay, but Avith

lower dry strength, higher firing shrinkage, higher softening point, and
whiter color. It contains 6.4:% of +200-mesh sand. It has a strong
and smooth plasticity, medium low dry strength, and in the dry state it

is soft and tine-grained. The colors are : dry, 13"f ; wet, 17'"'d ; cones
010 to 1, ll"f ; above cone 1, nearly white, but with a faint yellowish

hue. Finger-nail hardness is developed below cone 010, and steel hard-
ness at cone 02. Deep cracks developed in firing, but the pieces did not
shatter sufficiently to fall apart. The total linear shrinkage, plastic

basis, at cone 15 is 17.8%. The softening point is cone 32. The princi-

pal use of the clay at present is in the manufacture of fire brick, but
its white color, fineness of grain, and excellent plasticity should make
it desirable for Faience tile and other uses.

No. 96 {\).ni). Riverside County. Alberhill. G., McB. & Co. "No.
10." This is a white-burning clay with excellent smooth plasticity, that

is extensively used in terra eotta bodies. It contains 1.2% of -+-200-

mesh sand. The dry strength is medium, and the dried condition is

medium hard, fine grained, and close textured. The colors are : drv,

17""d; wet, 17""b ; cones 010 and 08, 13"f; cones 06 to 13, buff

white. Finger-nail hardness appears below cone 010, and steel hardness
at cone 1. Absorptions under 10% are obtained at cone 9. The fired

structure is sound and stony, and the texture is smooth. The total linear

shrinkage, plastic basis, is 16.0% at cone 15. The softening point is

cone 32. The best firing range is from cone 1 to above cone 13.

No. 98 (p 171). Riverside Countv. Alberhill. G., McB. & Co.

"Bone." See also No. 74, 86, 87, 231, and 232 in class 5 and No.
103 in class 1. In the natural state, the pisolitic structure of this clay

is not so well developed as in some of the other bone clays from the

district. It contains 30.0% of H-200-mesh sand. The plasticity is

spongy and weak, the dry strength is low, and in the dried condition

the clay is soft, friable and open-textured. The colors are: dry, 13"f

;

wet, 17""b; fired, from cone 010 to cone 15, pinkish to yellowish white,

finishing at a color that is whiter than that of No. 96. Finger-nail

hardness appears below cone 010, and steel hardness is present at cone

3. All fired test pieces are hair cracked. The surface texture of the

fired tests is smooth. The total linear shrinkage, plastic basis, at

cone 15 is 18.3%. The softening point is cone 35. The calcined clay is

especially valuable as a fire-brick grog.

No. 120 (p. 53). Amador County. lone. Jones Butte. Arroyo
Seco Grant. Leased by the Stockton Fire Brick Co. "Edwin Fire-

clay." This is one of the best of tlie Tone fireclays. It contains 30.2%
of -|-200-mesh quartz-mica sand. The plasticity is 'soapy' and moder-
ately strong, the dry strength is low, and in the dried condition the

clay is soft, medium-grained, and close-textured. Some fine-grained

sand is present. The colors are : dry, 17"f ; wet, 17'"d ; cones 010 to

02, ll"f ; cones 1 to 5, pinkish white; cones 7 to 15, grayi.sh white.
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8teel hardnoss is dovelopod at cone '-). Ijoss than 10% absorption

appears at cone D. All test pieces develop a network of hair cracks

on firinfr, bnt do not disintejzrate. The total linear shrinkajje, ]>lastic

basis, at cone 1") is 2:3.0',i. The softeninpr point is cone 34. The calcined

clay is nsed as grog, and the raw clay as a i)lastic agent, in the manu-
facture of heavy-duty fire brick.

No. 144 (p. 18o). Sacramento County. Michigan Bar. Van Vleck

])roi)erty. This is .similar to No. 143 (class 4), but contains more
impurities. It contains but 0.6% of H-200-mesh sand. The i)lasticity

is smofith and strong, the diy strength is medium low, and in the dried

condition it is medium hard, fine-grained, and close textured. The
colors are: dry. 17"f ; wet, 17"d ; cones 010 to 06. 13"f ; cones 04 to 1,

]7"f ; cones 3 to 15 whiter than 19"f. Steel hardness is developed at

cone 1. Less than 10' « absorption appears at cone 7. The fired struc-

ture is sound and stony, and the surface texture is smooth. The total

linear shrinkage, plastic basis, at cone 15 is 20.6%. The best firing

range is from cone 1 to cone 15.

No. 273 (p. 163). Riverside County. Alberhill. A. C. & Co. "SH^."
This clay is classed by California consumers as a ball clay, on account

of its smooth and strong plasticity, its good bonding .strength, nearly

white fired colors, and good vitrification range within commercial

firing limits. It is very similar to the Florida kaolin (see No 59,

class 2) . The proportion of + 200-mesh sand is 4.6% . The dry strength

is medium, and in the dried condition it is medium hard, fine-grained,

and close textured. With 50% of —20-mesh to H-30-mesh Ottawa

sand, the bonding strength is 70 lb. per sq. in. There is slight effer-

vescence in hvdrochloric acid. The colors are: dry, 9"'f; wet, 17"';

cones 010 to 06, ll"f ; cones 04 to 5 whiter than ll"f ; cones 7 to 13,

nearly white. Steel hardness is developed at cone 02, and less than

10% absorption at cone 0. The fired structure is stony and badly

shattered at all cone numbers, and the surface texture is smooth. The

total linear shriidcage. jdastic basis, at cone 15, is 22.4%. The soften-

ing point is cone 34. It is used in stoneware and whiteware bodies.

I-C. Dense-Burning, Less Than 6% Apparent Porosity Between Cones 5 and 10.

4. Generally Piefractory, Softening Point Cone 27+.

No. 125 (p. 53). Amador County, lone (Carbondale). Arroyo

Seco Grant. "Gage." This is a white, fine-grained clay, with a

talcy feel, and smooth, but weak, plasticity. The dry strength is low,

and in the dried condition it is soft and friable. The colors are dry and

wet, white with a greenish hue; cones 010 to 9, pinkish white; cones 11

and 13, nearly white. The plasticity of the clay is not entirely destroyed

until cone 06 is reached, at which point finger-nail hardness appears.

Steel hardness develops at cone 5. Less than 10% absorption appears at

cone 5, and vitrification is complete at cone 11. Slight bloating is notice-

able at cone 13. From eone 06 to cone 9 the structure is stony, and

above cone 9 it is glassy. No firing cracks develop. The maximum
total linear shrinkage, plastic basis, is 19.8%, at cone 11. The softening

point is cone 30. The best firing range is from cone 5 to cone 11. The

clay has been used in the manufacture of calcimine, and is suggested

as a possible ingredient of M'hite tile and stoneware bodies.

18—54979
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No. 143 (p. 185). Sacramento County. Michi;iran Bar. Property

of Geo. Cutter. This is a line-frrained, cream-burnino:, plastic clay,

quite similar to No. 144 (class ;]). It is not now in use, but was used

many years ago as a stoneware clay. The plasticity is smooth and
strong, the dry strength is medium, and in the dried condition it is

medium hard, fine-grained and close-textured. The colors are : dry,

pinkish white; wet, 21"'f ; cones 010 to 1, pinkish white; cones 3 to 7,

19''f; cones 9 to 13, 21"'f. Steel hardness is developed at cone 1.

The fired structure is sound, and stony, and the surface texture is

smooth. Less than 10% absorption is obtained at cone 5. The maxi-
mum total linear shrinkage, plastic basis, at cone 11, is 23.2%. The
softening point is cone 32. When used alone, the clay warps seriously

both during drying and firing, but will stand much abuse without
cracking. The best firing range is from cone 1 to cone 11.

No. 240 (p. 52). Amador County, lone. Core drill sample. Ea.st

side of Lot 237, Arroyo Seco Grant. This is a cream-burning clay.

The dry strength is medium, and in the dried condition it is soft,

friable, fine-grained, and close-textured. The colors are : dry, 15"f

;

wet, l'"f ; cones 010 to 02, 13"f ; cones 1 to 7, 21'"f; cones 9 to 13,

23''"'f. Steel hardness is developed at cone 02, and less than 10%
absorption at cone 1. The fired structure is stony, and one or two
small cracks are present in each fired test piece. The surface texture
is smooth. The maximum total linear shrinkage, plastic basis, at cone
13, is 23.6%. The softening point is cone 32-33. The long vitrifica-

tion range is especially to be noted. The possible uses are as a refrac-

tory bond clay in fire brick, terra cotta, faience tile, and stoneware.
It is the equivalent of the well-known Dosch chiy, Xo. 136 (class 8),
and has a slightlv better color.

TABLE No. 14.

I. White- or Cream-Burning Non-Calcareous Clays.

B. Dense-burning, less than 6% apparent porosity between cones 10 and 15.

3. Generally refractory, softening point cone 274--



CLAY RESOURCES AND CERATSIIC INDUSTRY 275

o S ^
S c

+ § +



276 DIVISION OF MINES AND MINING

^



CLAY KESOUKCKS AND CEKAMIC INDUSTRY 277

II. BUFF-BURNING CLAYS.

A. Refractory Clays, Softening Point Cone 27 4

a Oi'EN-BrHNixc. Mori: Than 6'/< Aitahknt Pohositv at Cone 15.

5. Low Strength.

Xo. 17 (p. 168). Riverside County. Alberliill C. & C. Co. "Bone."
A medinm-grained bone clay, witli a deeid(>d, bnt not well-developed

pisolitic .structure in tlie eruile state. It is used in the manufacture of

fire brick, high-temperature cement, and to some extent in saggers.

It contains 29.0 ';f of + 200-mesh grains, has short plasticity, and dries

rapidlv to a soft, rough textured condition, witli medium low dry
strength. The colors are: dry, l;}""d; wet, l;i""i; cones 010 to 06,

17''f ; cone 04, 17'''f ; cones 02 to 5, whiter than 17'"f ; cones 7 to 13,

17'"f. All test pieces fired above cone 02 were 'crow-footed.' Finger-

nail hardness is developed below cone 010, and knife hardness appears

at cone 5. The total linear shrinkage, plastic basis, is 18.5% at cone 15.

The softening point is cone 34. The best firing range is above cone 5.

The principal value of this clay is to increase the refractoriness of fire

brick bodies.

No. 23 (p. 163). Riverside County. Alberliill C. & C. Co. "West
Blue." This is one of the more important Alberhill clays, and is widely

used for light-pink and butf face brick, for sewer pipe, and in fire brick

to decrease porosity. It contains 11.0% of + 200-mesh sand. The
plasticity is excellent and the dry strength is medium low. In the dry
condition the clav has a medium hardness, a fine grain and a close

texture. The colors are: dry, 17""f ; wet, 21""
; cones 010 to 04, 5'f

;

cone 02, ll"f ; cones 1 and 3, 13"f ; cones 5 to 9, ]7"f ; cone 11, 17"d

;

cones 13 and 15, 15"b, with prominent iron specking. Finger-nail

hardness is developed at cone 08, and steel hardness at cone 3. The
maximum total linear firing shrinkage, plastic basis, at cone 13, is

13.7%. Slight bloating is apparent at cone 15. The softening point

is cone 29. The best firing range is from cone 1 to cone 13. A pleasing

mottled texture can be produced by flashing.

No. 66 {\).\ld). Riverside County. Corona. McKnight pit. Pacific

Clay Products Co. "Red IMcKnight." This is a bull'-burning clay

containing a large proportion of non-plastic material. It is suitable

for face brick manufacture, and as an ingredient of sewer pipe mixes.

The plasticity is good, though weakened by the presence of 54.4% of

+ 200-me.sh sand. The dry strength is medium low, and the dry con-

dition is coarse, open, soft and friable. The colors are : dry, 9" ; wet,

9"i; cones 010 to 02, 9'b; cone 1, 9'd ; cone 2, ll'd; cone 5, 9'f ; cones

7 and 9, 9"d; cones 11 and 13, 15"d. Fing<>r-nail hardness develops

beloAV cone 010, and steel liardness at cone 7. The fired condition is

sound, open, granular, and medium strong. The total linear shrinkage,

plastic basis, at cone 13, is 5.6%. The softening point is cone 28. The
best firing range is above cone 5.

No. 67 (p. 179). Kivt'i-si<h' Count \-. Corona. IMcKniglit pit. Pacific

Clay Products Co. "McKniglit Fire Clay." This is a sandy fire clay

with fair plasticity, medium low dry strength, and a granular, friable,

dry condition. It contains 64.2% of -)- 200-mesh sand. The colors are

:

dry, 13""d: wet, 13""i; cones 010 to 7, 17"f; cones 9 to 13, nearly
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17"'f'. Steel hardness is not developed within the firing range studied,

up to cone 15. The fired structure and texture is weak, coarse-grained,

and friable. The total linear shrinkage, plastic basis, at cone 15 is

7.2%. The soften in<i' ])oint is cone 3.'1. For best results in firebrick

manufacture, tliis ehiy should Ix* mixed with a more ])lastic fire clay.

A^o. 77 (p. !()!)). ItiversideCounl.v. Emsco Clay Co. "Pink Mottled."
This is a buff-burning plastic fire clay that is especially valuable as a

face-brick clay. The plasticity is smooth and strong, without sticki-

ness, the dry strength is medium low, and in the dried state it is soft,

fine-grained and open-textured. The sample contains 11.0% of -f-200-
mesh sand. The colors are: dry, 7'M; wet, 7"; cones 010 and 08, 5'f

;

cone 06, 9"f; cone 04, 7"f ; cone 02, i;r'f ; cone 1, 15"f ; cones 8 and 5,

17"f ; cones 7 to 1, 17'"f ; and cone ]:?, 17"d. A good range of pinks,

hutl's, and creams is covered, '^fhe fired exteriors, especially above cone

5, are lightly mottled wi1h iron specks. F'inger-nail hardness is

developed at cone 010, and steel hardness at cone 5. The fired structure

is sound, stony and strong. The total linear shrinkage, plastic basis,

at cone 13, is 13.1%. The softening point is cone 30-31. The best

firing range is from cone 04 to above cone 13.

No. 7i (p. 174). Riverside Countv. Alberhill. Los Angeles Brick Co.

"Bone." See also No. 86, 87, 231 and 232 in the same class, No. 98 in

class 3, and No. 103 in class 1. In the imtural state, this clay has a

well developed pisolitic structure, and is hard and brittle. It is used
in the manufacture of high-grade fii'e brick. The sample contains

47.6% of -)-200-mesh sand. The plasticity is spongy and weak, the
dry strength is low, and the dried condition is soft, friable, and open-
textured. The colors are: dry, ll'd; wet, ll'i; cones 010 and 08, 7'd

;

cones 06 and 04, 5'f; cones 1 to 5, 9'f; cones 7 to 11, 15'f ; cone 13,

13'd. Finger-nail hai'dness is developed at cone 08 and steel hardness
appears at cone 1. All fired test pieces have deep hair cracks, but do
not disintegrate. The total linear shrinkage, plastic basis, at cone 15

is 24.6 /^, most of which takes place during firing. The softening point

is cone 33-34. The clay is especially valuable as a grog in fire brick

mixtures after calcination at cone 11 to 15.

No.77 {\^.^1A). Riverside (V)unty. Alberhill. L. A. B. Co. "Gray
No. 20." This clay is very similar to No. 76 (class 6), but contains
more silica, is finer-grained, and has a stronger fired structure. It is

used in face brick and fire brick. It contains 6.6% of -(-200-mesh sand.
The ])histicity is excellent, the di-y strength is medium low, and the

dried condition is medium hard, fine-grained, and close-textured. The
colors are: dry, 17"'f ; wet, 13'"f ; cone 010 to 04, 13"f ; cones 02 to 13,

17"'f, or sliglitly whiter. Steel hardness api)ears at cone 1. All fired

structures ai'e sound, and above cone 1 are stony. Al)sori)tion below
10% is obtained at cone 7. The maximum total linear shrinkage,

l)lastic basis, at cone 13, is 16.3%. Bloating begins above cone 13. The
softening point is coiic 30-31. Tlic best (iring range is fi-om cone 1 to

above cone 13.

A'o. ;.'Mp. 174). {{ivei'side ("ounty. Alberhill. L. A. B. Co. "Fire-
clay." This is a buiV-burning, sandy fireclay witJi low ])lastic strength,

and medium loAv dry strength. It contains 48.4% of -f-200-mesh sand.

In the dried condition it is friable, coar.se-grained and open-textured.
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The colors arc: dry, 17"f ; wet, 18""b; cones 010 to 04, 9"f ; cone 02,

ll"f ; cone 1, 13"f ; cone 8. 17"f ; cones 5 to 15, 17'"f. Very few black

specks appear on firing;. Fin<i:er-nail hardness appears below cone 010,

but steel hardness is not reaclied below cone 15. The fired structure is

sound, coarse-grained, and open-textured. Tlie total linear slirinkafje,

plastic basis, at cone 15 is 5.4 /v, nio.st of whicli takes place during
drying. Tlie softening point is cone )51-;^2. The best firing range is

above cone 9.

No. 86 (p. 174). Kivcrsi.h' Couuly. Alberhill. L. A. 15. Co. "No.
26 Bone." 8ee also No. 74, 87, 2;n and 232, to which this clay is closely

related. The plasticity is spongy and weak, the dry strengtli is low,

and the dried condition is soft, friable, and open-textured. The sample

contains 57.8'^y of +20()-niesli material. The colors are: dry, 17"'d;

wet, 19"; cones 010 to 5, 9'd ; cones 7 to 11, 15'f; cone 13, 17"d.
Finger-nail hardness is developed at cone 08, and steel hardness appears

at coiie 1. Test pieces have hair cracks, when fired above cone 1, but

do not disintegrate. Tiie total linear shrinkage, plastic basis, at cone

13, is 12.3%. The softening point is cone 33-34.

No. 87 (}). 174). Riverside County. Alberhill. L. A. B. Co. "White
Bone." See also No. 74, 86, 231 and 232. This variety is now design-

nated "Smooth Bone." and is closely similar to sample No. 232. It

contains 31.0% of -|-200-mesh material. The plasticity is better than

that of No. 86, the dry strength is low, and tlie dried condition is soft,

friable and open. Tlie colors are: dry, 17"f ; wet, 17'"f ; cones 010 to

06, 7'f ; cones 04 to 13, jniikish and yellowish white. Finger-nail hard-

ness is developed at cone 08, and steel hardness at cone 3. All fired test

pieces are lightly hair-cracked. Less than 10% absorption is obtained

at cone 11. The total linear shrinkage, plastic basis, at cone 15 is

18.3%. Tlie softening point is cone 34.

No. 104 (p. 171). Riverside County. Alberhill. G., McB. & Co.

"No. 5 Sloan." This is a plastic fireclay, high in alumina. The dry
strengtli is medium low, and the dried condition is soft, medium-
grained, and open-textured. It contains 32.2% of -f200-mesh sand.

The colors are: dry, 17"f; wet, 13"d ; cones 010 to 02, 7"b ; cone 1,

ll"f ; cones 3 to 9, 17''f ; cones 11 and 13, 13'"'f. Numerous small iron

specks are visible when fired to cone 11 or above. Finger-nail hardness
appears below cone 010 and steel hardness at cone 1. All fired test

pieces are lightly hair cracked, and those that were fired at the higher
temperatures fell apart into Iwo or more pieces. The surface texture

of the fired i)ieces is smooth. Less than 10% absorption is obtained at

cone 5. The maximum total linear shrinkage, plastic basis, at cone 13,

is 23.6 /< . The softening point is cone 34-35.

No. 126 (p. 52). Amador County. lone. Arroj'o Seco Grant.
"Baker." This is a ]ilastic fireclay containing 19.6% of -|-200-mesh

(|uartz and undecomposcd feldspar grains. The plasticity is good, the

diy strengtli is low. and in the dried condition it is soft, friable and
mediuiu-grainetl. Tlie colors are: dry, 17"'f ; wet, 17'"d ; cones 010 to

9, 17"f ; cones 11 and 13, 17"'f. Steel hardness does not appear within

the firing range studied (cones 010 to 15). Less than 10/^ absorption

appears at cone 11. All fired test pieces are hair-cracked. The total
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linear shrinkage, plastic l)asis, at cone 15 is 19.5%. The softening

point is cone 33-34. The best firing range is above cone 9.

No. 138 (p. 57). Amador County, lone. :\r. .1. IJacon. "Bacon
Bottom." This clay has a smooth plasticity, medium-low dry strength,

and in the dried ccnidition it is soft, fine-grained and open-textured.

It contains 4.2''/^ of -f200-mesh sand. The colors are: di'v, 13"f ; wet,

]7"f; cone 010, 17"f; fading to ])iiddsh white at cone 02, and to

yelloAvish Avhite at cone 5; cones 11 to 15, 19"d. Scattered iron specks

are noticeable at cones 11 to 15. Finger-nail liardness is ap])roximated

at eone OlU, antl steel hardness is reached at cone 11. The tiretl struc-

ture is sound and fine-granular, and the fired surface is slightly rough.
The total linear shrinkage, i)lastic basis, at cone 15 is 18.1%. The
softening point is cone 29-30. The clay may be used in sanitary

porcelain bodies to rejilace ])art of the flint and china clay ordinarily

used.

No. liO ({). 56). Amado]- County. lone. Arroyo Seco Grant,
lone Fire Brick Co. "Sand." This is a fire-sand, nearly identical in

its properties to No. 128 (class 1) with a softening point of cone 32.

Tt contains \b.()'/v of +200-mesh sand. The fired colors are: cones
010 to 04, 7"b; cone 02, 7"d; cone 1 to 7, 17" d; cones 9 and 11,

]9"d; cone 13, 19"f.

No. 141 (p. 58). Amador County. Jackson Valley. lone. Leased to

W. S. Dickey Clay IManufacturing Co. This is a high-grade plastic

fireclay, yet it contains 38.8% of -j--00-mesh matei'ial. The plasticity

is fair, the dry strength is low, and in the dried condition it is soft,

medium-grained and open-textured. The colors are: dry l"'"f;
wet, light gull gray (9)f ; cones 010 to 06, 7"f ; cone 04, 17''f. With
increasing temperature, yellow replaces pink, and at cones 11 and 13,

the color approximates 19"f. Steel hardness is not developed within
the range of temperatures studied (up to cone 15). The fired struc-

ture is granular, ami hair-ci-acked, and the texture is slightly I'ough.

The total linear shrinkage, plastic basis, at cone 15, is 14.1/1. The
softening point is cone 34. This is one of tlie best, fireclays in the

state, and brick made from this clay, with a calcined grog of the
same material, are exceptionally good.

No. 142 (p. 58). Amador County. Jackson Valley, lone. Leased
to W. S. Dickey Clay Manufacturing Com])any. This is similar to No.

141, but contains more eolnring and Huxing impurities. There is 35.8%
of +200-mesh sand. The drv strength is medium low. The colors are:

dry, 17"f; wet, 15"d; cones 010 to OH. 7"b; cones 04 and 02, 7"d
;

cone 1, 7"f; cone 3, 9"f ; cone 5, 9'"f ; cone 7, 17'"f; cones 9 to 13,

]7"d. Steel hardness is developed at cone 3. The fired structure is

coarse-granidar, and lightly hair-eracketl, with a roughened surface

texture. The total linear shrinkage, i)lastic basis, at cone 13 is 14.7%.
The softening point is cone 32-33. Except for lower refractoriness,

this clay is more workable than No. 141, on account of greatei" strength

and less fire-cracking.

No. 191 (p. 133). Najia County Calistoua. Clark and Marsh.
Average sample. This is similar to No. 190 (class 1), but contains more
ii*on, and has even less plasticity and fired strength. The colors are

:
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dry, 17'cl ; wet, ll'b ; cones 010 and 08, 9'b ; eone 06, 9'd ; cones 04 to 5,

7'd; cone 7, 9'f; cones 1) to 13, 17"'f. The total linear shrinkaue,

plastic basis, at cone 1:5, is 8.1%. The sot'teninj^- point is cone 30-31.

Xo. 192 (p. 133). Xapa County. Calisto^'a. Tninicl \w\o\\ Clark

and ]\rarsh property. This .sample contains a much higher proportion

of i>lastic matter than No. 190 or 191, but at the same time contains

sufficient iron to iiivc pale ImlV lii'fd colors. The residue on 200-mesh is

26.2^;. The i)lasticity is fail', the dry stren«>th is medium low. and

in the dried condition it is inediuiii-hard, fine-jirained, and open-tex-

tured. The eoloi-s are: dry. pinkish white, wet, 17"f ; cone 010, 13"f :

fadin<i- to ])iidvisli white at cone 3, then chanf^ino- to 17"'f at cones 11

to lo. Steel harilne.ss is not develoiied within the fii'in<i' ranji'e studied,

up to cone 15. The fired structure is medium-stron<i', tine-granular,

and at high tiring temperatures is .slightly hair-cracked. The .surface

texture is slightly i-oughened. A few iron s])ecks are present. The
total linear shrinkage, i)lastic basis, at cone 15 is 17.1%. The soften-

ing point is cone 31.

No. 231 (p. 174). Riverside County. Alberhill. L. A. B. Co. "High
Alumina Bone." See also Xo. 74, 86, 87, and 232. In the natural

state this cI-ay has a well-developed pisolitic structure. The plasticity

is spongy and weak, the dry strength is low, and in the dried con-

dition it is soft, coarse, and open. The colors are : dry, 9"d ; wet, ll"b

;

cones 010 and 08, 9'd; cones 06 to 02, 9"f; cones 1 to 5, 17"f; cones

7 to 13, 19"f. Finger-nail hardness is developed at cone 1, but .steel

hardness is not iiresent at cone 15. The fired structure is crumbly
and weak at low firing temperatures, and hair-cracked at higher

temperatures. The total linear shrinkage, ])lastic basis, at cone 15,

is 19.6%. The softening i)oint is cone 34-35.

No. 232 (p. 174). Riverside County. Alberhill. L. A. B. Co.

"Smooth Bone." See es])ecially No. 87, to which this sample is closely

siiidlar, except that it is more i)lastic, and less than M)'/( absorj)tion is

obtained at a lowei- firing tem]ierature, cone 9, instead of at cone 11.

The total linear shrinkage, ])lastic basis, at cone 15 is 20.6%. The soft-

ening point is cone 34-35.

No. 239 (p. 52). Amador County. lone. Core drill sample. Lot

254. Arroyo Seco ({rant. A sandy clay with fair plasticity and low

dry strength. It contains 58.0% of +200-mesh sand. In the dried

condition it is soft, fine-grained, and open-textured. The colors are:

dry, l""f ; wet, 15"'"b ; cones 1 and 5, 9"'f; coues 9 and 13, 17'"d.

Steel hardness is not develo|)ed at cone 13. The fired .structure is

sound and fine-granular. The total linear shrinkage, plastic basis, at

cone 13, is 3.1%. The softening point is cone 31. The material could

be mixed with a more pla.stic clay for the manufacture of firebrick.

No. 244 (p. 52). Amador Connty. lone. Core di-ill hole No. 54,

Arroyo Seco Grant. This is siniihn- to No. 240 (class 4), but contains

a larger proportion of fine sand and ferro-magnesian minei'als. The
plasticity is good, l)ut willi a tendency to stickiness. The dry strength

is medium low, and in the dried condition it is soft, fine-grained, and
open-textured. The colors are: dry, pinkish white; wet, l"'"f; cone

1, 19"f ; cones 5 and 9, 17"d ; cone 13, 17""d. Steel hardness is present
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at cone 1, and less than 10% absorption appears at cone 5. Blistering

was noted at cone 13, althougli the softening point is cone 31-32. The
fired structure is stony, and sound, except for a few small cracks at

cone 13. The surface texture is suiootli. The maximum total linear

shrinkage, plastic basis, is 20.8%, at cone 9. It could be used in terra

cotta and faience tile bodies.

No. 250 (p. 52). Amador County. lone. Core drill No. 56-3,

Arroyo Seco Grant. This sample contains but 1.4'/ of -|-2()0-mesh

sand. The plasticity is good, without stickiness, tlie dry strength is

medium-low, and in the dried condition it is soft, fine-grained, and
open-textured. The color.s are: dry, grayish white; wet, carbon gray;
cone 1, nearly white; cones 5 and 9, 19"f ; cone 13, IT'^d. Steel hard-
ness and less than 10%) absorption are developed between cone 1 and
cone 5. In the fired condition the non-plastic grains are well cemented
in a groundmass of clay. Numerous fine, but deep, cracks appear in

the fired test pieces. The surface texture is moderately rough. The
total linear shrinkage, plastic basis, at cone 13, is 14.7%. The softening
point is cone 31. It is a suitable material for terra cotta, tile, and
fire brick bodies.

No. 270 (p. 140). American Refractories Co. "Arc Fire Clay." This
is a sample of fireclay from which the "Arc" brand of fire brick is

manufactured. There is slight effervescence in hydrochloric acid. The
plasticity is excellent, the dry strength is medium low, and in the

dried condition it is soft, medium-grained, and open-textured. It

contains 32.0% of -|-200-mesh sand. The colors are: dry, 13"'d; wet,

13"'b; cones 010 to 06, 9"f; cones 04 and 02, 15"f; cones 1 to 7,

yellowish white; cones 9 to 13, 19"'f. The surface is slightly mottled
with iron specks above cone 9. Steel hardness is developed at cone 11.

The fired structure is sound, and granular, and the surface texture is

rough. The total linear shrinkage, plastic basis, at cone 13, is 12.8%.
The softening point is cone 32.

No. 282 (p. 141). Orange Countv. Santa Ana Canvon. Goat Ranch.
G., McB. & Co. "Flint Fire Clay." This sample "was prepared by
wet pebble-mill grinding through 200-mesh, followed by seven days'
ageing in the plastic state, with frequent pugging. This produced
good plasticity. The dry strength is medium low, and in the dried
condition it is medium hard, fine-grained, and close-textured. The
colors are: dry, 17""f ; wet, 21""d; cones 010 to 04, 13"f ; cones 02
to 9, nearly white; cones 11 and 13, 17"d. Steel hardness is developed
at cone 5 and less than 10%) absorption at cone 13. The fired structure
is fine-granular, and the surface texture is smooth. All test pieces are

shattered, but most of them remain in one piece. The total linear

shrinkage, plastic basis, at cone 15 is 18.0%. The softening point is

cone 33.

No. 285 (p. 232). Tulare County. Ducor. W. A. Sears deposit. See
also No. 283-A and B, class 9, and 284, class 10. This is the. most satis-

factory of the clays that were tested from this ])roperty. The material
is an impure kaolin, has fair plasticity, and medium-low diy strength.

In the dry condition it is nu^lium hard, fine-grained, and open-texturetl.

The colors are : dry, cream white ; wet, 15 b; cones 010 to 1)6, 9"f ; cones

04 to 5, 17"d; cones 7 and 9, 15"d; cones 11 av^ 13, 13"d; cone 15,
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15"d. These are suitable buffs for face brick, but tlie surface is badly

contaminated with yellow stainin-ir. Tlici-e is no evidence of vitrifica-

tion up to cone 15, the ui)i)ei- limit studied. The fired structure is

sound, fine-g:rained, and open-textured, without irreat strength. The
total linear shrinkage, plastic basis, at cone 15, is 10.8%. The softening

point is cone 80-:}!. The clay might have uses as a refractory filler

ill face brick and terra cotta.

Clay
Xo.
17
23
66
67
71
74
77
79
8f>

87
104
126
138
140
141
142
191
192
231
232
239
244
2.50

270
282
285

TABLE No. 16.

II. Buff-Burning Clays.

A. Refractory clays, softening point cone 27 4-.

a. Open-burning, more than 6</i apparent porosity at cone 15.

5. Low strengtli.

% S.W.
9.3

11.

S

7.1

5.6
9.6
5.6

12.7
5.9
6.8
8.0

12.4
13.0
18.2
7.8
5.6
6.5

13.9
15.4
5.1
8.1
4.4

20.4
11.0
11.1
12.9
10.7

% S.W.
% P.W.
% W.P.
D.T.S.
% D.V.S.
% D.L.S.

% P.W.
20.1
19.3
10.3
9.0

16.4
23.2
18.0
11.7
19.9
14.9
24.0
25.4
25.8
IS.O
23.0
21.3
30.2
27.1
22.8
21.7
13.9
20.1
17.4
17.5
17.0
44.0

% W.P.
29.4
31.1
17.4
14.6
26.0
28.8
30.7
17.6
26.7
28.4
36.4
38.4
44.0
25.8
28.6
27.8
44.1
42.5
27.9
29.8
18.3
40.5
28.4
28.6
29.9
54.7

D.T.S.
136
161
185
142
131
97

m;190
163
76
76

178
95

160
46
92

178
ISO
143
41
58
50

±190
179
1.S3

±14 3

130

D.V.S.
15.8
20.3
14.6
11.7
17.2
9.1

22.5
11.8
11.7
13.5
19.7
19.7
27.9
13.5
8.9

10.7
18.9
22.0
8.1
13.3
8.4

34.1
19.4
19.7
23.5
11.8

%
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AlisiirpLii'ii ;i"il liiuar sluinkaKi' cuims I'lH- rlavs n( class 5.
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Absorption and linear shrinkage curves for clays of class 5.
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(i. .Medium to lli.uli Strength.

\o.!J {\).\ii:i). Riverside County. Alherlnll. (". (fc
('. ("o. " Hill liluo."

See No. 271, and 274 in class 7, and 272 in tliis class, Avhicli are better

samples of the material that will be available in the future. This is a

smootli, fine p-rained, bulf'-burniii<i: refractory clay with prood plasticity,

and medium higli dry strength. It contains 4.S'/(> of +200-mesh sand.

It is used in art tile, stoneware, terra cotta, and sagger bodies, and

represents one of the most widely used of the Alberhill clays. The

colors are pinkish and buffisii white, approximating Kidgway's "f"
tone. Finger-nail hardness is developed below cone 010, and steel

hardness at cone 02. Vitrification is well advanced at cone 13. The
maximum total linear shrinkage, plastic basis, is 13.3% at cone 13.

lUoating is apparent at cone 15. The softening point is cone 29. The

best firing range is from cone 04 to cone 13, and hard, strong bodies

with absorptions below 10% are obtained above cone 3.

No.Uiii.lG'^). Riverside County. Alberhill C. & C. Co. "A-Clay."
This is a pink and buff-burning plastic clay used in the manufacture of

face brick. It contains 19.27o of -|-200-mesh sand, develops excellent

plasticity, has a good dry structure, and nu'dium high dry strength.

The colors are: dry, 17'"d; wet 17"'b; cone 010, 9'f ; cones 08 to 04,

5'f ; cone 02, ll"f; cones 1 to 5, 13"f ; cones 7 to 9, 17"f ; cone 11, 17"f

;

cone 13, 15"d. Finger-nail hardness is developed below cone 010, and

steel hardness at cone 3. The total linear shrinkage, plastic basis, is

11.1% at cone 13. The softening point is cone 31. The best firing

range is from cone 3 to cone 13 or above. A wide range of butf and
pink colors can be secured in the normal kiln run.

No. 27 (p. 163). Riverside County. Alberhill C. & C. Co. "No. 10."

This is a pale buff-burning clay with excellent smooth plasticity,

medium-high dry strength, and a medium-hard, fine-grained, close-

textured dry condition. It contains 2.6% of -j- 200-mesh sand. It is

used in sagger, art tile and dry-pressed brick mixtures, and was for-

merly used in architectural terra cotta. The colors are: dry, 13'"f

;

wet, 13'"k; cones 010 to 1, 15"f ; cone 3, 17"'f ; beyond cone 3, to cone

15, increasing yellow, decreasing i)ink, with scattered fine brownish
and black specks. Finger-nail hardness appears below cone 010, and
steel hardness at cone 3. The total linear shrinkage, plastic basis, at

cone 13 is 16.1%. Bloating is apparent at cone 15. The softening point

is cone 30-31. The best firing range is from cone 3 to cone 13. The
smooth texture, light colors, and excellent plastic, drying and firing

qualities of this clay make it especially desirable for many purposes.

No. 33 (p. 205). San Diego County. Cardiff. Vitrified Products

Co. See also No. 34. This is a light-colored fireclay, of Pleistocene (
">.)

age, containing 41.0% of -f- 200-mesh sand. It is used for fire-brick and
for buff or cream face brick. It has weak plasticity without stickiness,

medium-high dry strength, and in the dry state it is hard, with a

granular structure. The colors are : dry and wet, yellowish white

;

cones 010 and 08, 13'"f ; cone 06, 17'''d; cones 04 and 02, 15"d; cones

1 to 13, 17"d. These colors, coupled with a granular texture, make
pleasing effects for buff and cream face brick. Finger-nail hardness
appears below cone 010 and the hardness at cone 13 is slightly less than
steel. The total linear shrinkage, plastic basis, at cone 13, is 8.6%.
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The softeninj? point is cone 30. The best firing range is IVom cone 1 to

fibove cone lo.

N(/. .'>'/ (]). 'JO;")). S;in Dic^o Coiinly. CnrdiiT. N'ili'ificd I'l-odncts

Co. See also No. 'A'-i. This chiy is from another part of tlie same bed
from which No. 33 was taken, and is similar to it in every respect, but

has less sand, more iron, strongei- plasticity, and slightly greater

shrinkage. It contains 31.0% of -|-200-mesh sand. The colors are:

dry, y"'f ; wet, 9'"d; cones 010 to 04, 7"f ; cone 02, l"d; cones 1 to 7,

]5"d; cones 9 and 11, 17"d ; cone 13, 17"b. Steel hardness appears

at cone 13. The total linear shrinkage, plastic basis, at cone 15, is 11.5%.
The softening point is cone 31. The best firing range is from cone 1 to

cone 15.

No. 53 (j). 195). San Bernardino County. Hicks. Millet and
Kennedy. This is a buff-burning, plastic fireclay o" Tertiary age

from an undevelojied deposit. The plasticity is good, the dry strength

is medium high, and the dry condition is hard and close grained, with

a heterogeneous texture caused by the presence of non-plastic grains

of a different color than the clay portion. The sample contains 10.4%
of -)- 200-mesh material. The colors are : dry, nearly white ; wet, 19"f

;

cones 010 to 1, ll"f ; cones 3 to 9, 17'"d; cones 11 and 13, 17'"f,

mottled, with slag spots. Finger-nail hardness is obtained below cone

010, and steel hardness develops at cone 02. The fired structure is

sound throughout, and vitrification is well advanced, but not complete,

at cone 15. The maximum total linear shrinkage, plastic basis, at cone

]3, is 20.1 *;(. The softening point is cone 30. The best firing range is

from cone 04 to cone 13. The clay is suitable for the manufacture of

pink and buff face brick, and as a bond clay in fire brick. It is possible

that material of improved qualitj' can be found if the deposit is

developed.

No.76 {\).\1^). Riverside County. Alberhill. L. A. B. Co. "Gray
No. 23." See No. 77, class 5. This is a plastic buff-burning fireclay

that is particularly useful in sagger and pottery mixes. The clay con-

tains 2.2% of + 200-mesh sand, the ])lasticity is excellent, the dry

strength is medium, and tJie dried condition is medium hard, fine-

grained, and close-textured. The colors are: dry, 17'"f; Avet, 17'"d;

cones 010 and 08, 7'f; cones 06 and 04, 9'f ; cone 02, 13"f ; cones 1 to 13,

17''"f, or slightly whiter. The fired colors are good buffs and creams

for face brick, faience tile, and similar ])roducts. Finger-nail hard-

ness is developed below cone 010, and steel hardness at cone 1. The

fired structure is sound and stony, and smooth textures are obtained.

Absorptions below 10% are obtained at cone 9. The maximum total

linear shrinkage, plastic basis, is 15. 6*;;, at cone 11. The softening

point is cone 29. The best firing range is from cone 1 to cone 13.

No. 78 (p. 174). Riverside County. Alberhill. L. A. B. Co.

'No. 10." This is a dark colored, butt'-burning, plastic fireclay, con-

taining carbonaceous matter. It is used for fire brick and face brick.

The sample contains 16.2% of + 200-mesh sand. The plasticity is

excellent, the dry strength is medium-high, and the dried condition is

medium-hard, medium fine-grained and close-textured. The colors are

:

dry, 13'"'d; wet, 13""i ; cones 010 to 04, 9'f; cone 02, 13''f; cones 1

to 13, between 17"'f and 21"'f, although slightly whiter at some cone

<<i
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luiiiibcrs. Scattered yellowish speeks apjx'ar at low firin<i' temperatures,

which darken and become more ijrominent at hij>li temperatures.

P'infrer-nail haiduess appears below cone 010, and steel hardness at

cone 1. Absoi-ptions above lO'y are found above cone 8. The fired

strneture is sound and above cone 02 is stony. The total linear firing

slii-iidcage, phistic basis, at cone 13, is IT.l^r. Slight bloating- w^as

noted at cone L'v The softening i)oint is cone 29. The best firing

range is from eone 1 to cone 13. The plasticity, dry and fired strength,

and wide vitrification range at commercially attainable temperatures

are the most valuable properties of this clay.

Xa. 81 (]). 174). Riverside County. Alberhill. L. A. li. Co.

"No. 25." This is a i)lastic fireclay, similar to No. 76, but with more

coloring matter, and a higher jn-oportion of clay substance. It is used

for face brick and fire brick. It contains oidy 1.8'/^ of +200-mesh sand,

the plasticity is smooth and strong, the dry strength is medium high,

and the drv condition is medium soft, fine-grained, and close-textured.

The colors ^are: dry, 17'"f; Avet, 17'"b ; cones 010 to 1, ll'd; cones 3

and 5, ll'f ; cones 7 to 11, 17'"f ; cone 13, 17"f. These are suitable

butfs and tans for face-brick manufacture. Finger-nail hardness

appears below cone 010, and steel hardness at cone 1. Absorptions

below 10% are obtained at cone 7 and above. The total linear shrink-

age, ])lastic basis, at cone 13, is 15.8% . The softening j^oint is cone 28.

The best firing range is above cone 1.

No. 84 (p. 174). Riverside County. Alberhill. L. A. B. Co. "Main
Pit Fireclay." This is a i)lastic fireclav, similar to the "Main Tunnel"
clavs mined bv the Alberhill C. & Co. Co. and by G., McB. & Co.,

see samples No. 15, 29, 90, and 93 in class 2, and No. 13 and 229 in

class 7. It contains 11.0% of +200-mesli sand, the ])lasticity is smooth

and strong, the dry strength is medium, and the dry condition is soft,

fine-grained, and close-textured. The colors are: dry, 17"'f; Avet,

]7"'d; cones 010 to 13, 9'f to 17'f. Green staining is pronounced.

Finger-nail hardness develops below cone 010, and steel hardness at

cone 3. Less than 10% absor])tion is obtained at cone 5. Vitrification

is well advanced at cone 13. With the exception of a few cracks that

resulted from the rapid fii'ing schedule used, the fired test jiieces are

sound. The total linear shrinkage, plastic basis, at cone 13 is 12.2%.

The softening point is cone 28. The best firing range is above eone 3.

The clay may be used in fii'c hiick, face brick, faience tile, stoneware,

and pottery mixes. The color is not white enough for whiteware bodiea

No. 92 (p. 171). Riverside County. Alberhill. G., McB. & Co.

"Yellow Main Tunnel Clay." This is a i)lastic, butf-burning clay

that can be used in fire brick ami face brick. It contains 16.8% of

+200-mesh sand. The ])lasticity is smooth and strong, the dry strength

is medium-high, and in the dried state it is medium hard, fine-grained,

and close-textured. The colors are: dry, 17"d; wet, 17"; cones 010

to 02, 7'd; cones 1 to 7, 7'f; cones 9 to V.\, 17"d. Scattered slag

spots appear above cone 9. Finger-nail hardness appears below

cone 010, and steel hardness at cone 1. Absorptions under 10%
are found at cone 11. The fired structure is sound, and at high tem-

])eratures, is stony. The total linear shrinkage, plastic basis, at cone

13, is 13.6%c. The softening point is cone 28.

19
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No. 97 (p. 171). Riverside Connty. Alberhill. G., Me.B. & Co.

"Smooth Bunker." Thi.s is a hufir-bnrniiif!: terra eotta clay with excel-

lent plasticity and medium higrli dry strengrth. Tlu^re is slight ett'er-

vescence in hydrochloric acid. In tlie dried condition it is soft, fine-

grained, and close-textured. Tt conlains 15.6% of +200-mesli sand.

The colors are: drv, 13""d; wet, 17""d; fired, from cone 010 to cone

13, 13"f to 17'"f.
^ The color at cone 13 is deeper than in No. 96 (class

3), and a few iron specks appear which are not present in No. 96.

Finger-nail hardness appears below cone 010, and steel hardness at

cone 02. The fired structure is sound and stony, and the texture is

.^lightly rough. Absorptions under lO.O'/r are obtained at cone 11. The
total linear shrinkage, pla.stic basis, at cone 13, is 11.4%. The soften-

ing point is cone 31. The best firing range is from cone 1 to cone 13.

No. 102 (p. 171). Riverside County. Alberhill. G., McB. & Co.

"Sloan Sand." This is a sandy fireclay witli fair plasticity, medium
dry strength, and a medium-hard, medium-grained, open-textured dried
condition. It contains 30.6% of -}-200-mesli sand. The colors are

:

dry, 17"f ; wet, 15"; cones 010 to 02, 9"b; cone 1, 9"d; cones 3 to 11,

13"d; cone 13, 17"d. At cones 11 and 13, scattering gray and brown
specks appear. Finger-nail hardness appears below cone 010, and steel

hardness develops at cone 3. The fired condition is sound, granular,

and rough-textured. The total linear shrinkage, plastic basis, at cone

13, is 9.7%. The softening point is cone 29. The clay is suitable for

the manufacture of face brick, and as an ingredient in low-grade fire-

brick mixes.

No. 108 {p. \1^). Riverside County. Alberhill. Pacific Clay Products
Co. "Tapper Douglas." Tliis is a deep buflf-burning sewer-pipe clay

with good plasticity, high dry -strength, and in the dried condition it

has finger-nail hardness, and a fine grained and close texture. It con-

tains 5.8% of -)-200-mesh sand. The colors are: drv, 17"f; wet,

13"d; cones 010 to 02, ll'd; cone 1, 15'd; cones 3 to 13^, 15"d. Steel

hardness is developed at cone 1. Less than \Q% absorption is developed

at cone 3. Vitrification is complete at cone 11, after which bloating

begins. The fired structure is sound and stony. The maximum total

linear shrinkage, plastic l)a.sis, is 20.0%, at cone 11. The softening

point is cone 27-28.

No. 130 (p. 62). Amador County. Toiu\ "Newman Carbonaceous
Sand." This is a fire sand high in carbonaceous matter for which no
uses have been found. Some iron compounds are present which are

partly soluble in the mixing water, and cause discoloration by efflor-

escence. The residue on 200-mesh is 16.0%. More clay is present than
in No. 129 (class 1), resulting in better plasticity, and medium dry
strength. The interior colors are: drv, 15'""b; wet, 15""m; cones
010 to 1, 15"b; cones 3 to 5, 13"b; cones 7 and 9, 13"b. The efflor-

escence has a 5'i color from cone 010 to cone 1. Steel hardness is

approximated at cone 3. Tlie fired structure is sound, fine-grained, and
open textured. Light hair-cracks appear on the surface of test pieces

fired above cone 3. The total linear shrinkage, plastic basis, at cone 9,

is 11.6%. The softening point is cone 27.

No. 139 (p. 52). Amador County. lone. M. J. Bacon. "Bacon
Blue." This is a fine-grained, cream-burning, plastic clay that is
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suitable for stoneware maiinfactiire. It contains 1.4% of -f-200-mesh

sand. The plasticity is very grood, the dry strenprth is niedinni Ioav, and
\u the drii^l coiidilion il is niediiiin-hard. fiiic-^nviined, and open-

textured. The c<)h)rs are: dry, l:5""f; wet, 17""f; cone 010, 17"f,

changiuf? to pinkish white at cone 02, then to cream-white up to cone

9; cones 11 and 13, 19"d. Fiufrer-iuiil hardness is approximated at

cone 010, and steel liardness develops at cone 7. Less than 10%
ab.sorption is developed at cone 9. The fired structure is sound and
stony, and the surface texture is smooth. The total linear shrinka<?e,

plastic basis, at cone 13, is 17.7%. Bloating is pronounced at cone 15.

The softening point is eone 29-30. TIk^ liest firing range is from cone

5 to cone 11.

Xo. 145 (p. 156). Placer County. Lincoln. Liiu-oln ("lay Products
Co. "Xo. 0." This variety of the Lincoln clay contains a large i)ro-

portion of sand, and enough iron to give buff and pink colors on firing.

It effervesces slightly in hydrochloric acid. The ])lastieity is good, the

dry strength is medium-high, and in the dried coiulition, it is medium
soft, medium-grained, and open-textured. The colors are: dry, 17"f;
wet, 17"d; cones 010 to 02, ll'f ; cones 1 to 5, 13'f ; cones 7 to 13, 17'f.

Steel hardness is develoj)ed at cone 1. Less than 10% absorption

appears at cone 9. The fired structure is sound, and consists of sand
particles imbedded in a clay ground mass. The fired surface texture

is rough, and at high firing temperatures, the surface is mottled. The
maxinuim total linear shrinkage, plastic basis is 17.7% at cone 13.

Sligiit bloating develops at cone 15. The softening point is cone 30-31.

The best firing range is from cone 1 to cone 13. The clay is used in

face brick mixes, and could be used for the cheaper grades of fire brick,

and in terra cotta.

No. 150 (p. 156). Placer County. Lincoln. Lincoln Clay Products
Co. "Xo. 10." For all practical purposes this clay is identical to Xo.
149 (class 7) although the dry strength is 25% higher, and the porosi-

ties are somewhat higher. Xo blistering can be detected when fired to

cone 13, but bloating is apparent at cone 15. The total linear shrink-

age, plastic basis, at cone 13, is 20.6%. The softening point is cone 32.

No. 197 (p. 227). Sonoma County. Two miles east of Beltane.

This clay, from an undeveloped deposit, has good plasticity, but with

a tendency to sponginess, medium-high dry strength, and in the dried

condition it has finger-nail hardness, is fine-grained, and open-textured.

A tendency to crack during drying was noted. The colors are: dry,

yellowish white; wet, 19"f (yeilow-bulf) ; cones 06 and 02, 17"f ; cone

1, 17"b ; cone 3, 17"d. The fired colors are too yellowish for good face-

brick effects. Steel hardness was not develoi)ed at cone 3, which was
the highest temperature studied. The fired structure is sound. The
total linear shrinkage, plastic basis, at cone 3, is 12.3%. The softening

point is cone 27-28. More data are needed before a prediction of pos-

sible uses can be made, but the clay seems Avorthy of further investiga-

tion.

No. 257 (p. 52). xVmador Co\mty. lone. Core drill hole Xo. 62,

Arroyo Seco Grant. This is one of the best of the core-drill samples

that were tested. The plasticity is good, with a tendency to stickiness,

the dry strength is medium high, and in the dried condition it is medium-
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hard, fine-grained, and close-textured. There is slig^ht effervescence in

liydrochlorie acid. The colors are: dry, 17""d; wet, 13""k; cone 1,

nearly white; cones ") and J), buff-wliite; cone 13, 17"f. Steel hardness
is developed l)etween cone 1 and cone 5, and less tlian 10%
absorption between cones 9 and 13. The fired structure is .sound and
stony, and the surface texture is smooth. The total linear shrinkage,

plastic basis, at cone 13, is 18.7 /f . The softening ])()int is cone 31-32.

Tins clay is suitable as a refractory bond clay in fire brick, terra

cotta, and tile, and might be u.sed in stoneware bodies.

No. 258 (p. 52). Amador County. lone. Core drill hole No. 61,

Arroyo Seco Grant. This is a sandy clay containing a large propor-

tion of ferro-magnesian mineral grains. The residue on 200-mesh is

18.8%. The plasticity is fair, but sticky, the dry strength is medium,
and in the dried condition it is medium-hard, medium-grained, and
open-textured. The colors are: dry, grayish white; wet, l'""f ; cones

1 and 5, 17"f; cone 9, 17"d ; cone 13, 17"b. At cone 9 and above,

numerous slag pits appear. Steel hardness is developed between cones

1 and 5, and less than IQ'/i absorption slightly above cone 5. The fired

structure is sound, moderately strong, and granular. The total linear

shrinkage, plastic basis, is 14.2%, at cone 13. The softening point is

cone 28-29.

No. 263 (p. 159). Placer County. East of Lincoln. Valley View
Mine. This is a plastic kaolin that burns nearly white. It contains

1.2% of + 200-mesh material. The plasticity is good, but Avith a

tendency to stickiness, the dry strength is medium high, and in the

dried condition it is medium-hard, fine-grained, and close-textured.

The colors are- dry, pinkish white; vret, 17"f ; cones 08 and 04, 15"f

;

cone 1, whiter than 17"f ; cones 7 and 13, slightly whiter than 17'"f.

It can nearly be classed as a white-burning clay. Steel hardness is

developed at cone 7 and less than 10';^ absorption at cone 9 (approx).
The fired structure is sound, stony, and smooth-textured. The total

linear shrinkage, plastic basis, is 21.4%, at cone 13. The softening
point is cone 32-33. This clay is suitable for use in terra cotta. Avail

tile, and possibly in fire brick.

No. 266 (]). 140). American Refractories Co. "Amreco Fire Clay."
This is a sample of fireclay from which the "Amreco" brand fire brick

is manufactured. It contains 32.8% of + 200-mesh sand. The plas-

ticity is excellent, the dry strength is medium, and in the dried condi-

tion it is medium-hard, medium-grained, and medium-textured. The
colors are: dry, 17'"d; wet, 13"'b; cones 010 to 06, 9"f; cone 04,

15"f, first fading with increasing temperature, then becoming more
yellowish; cones 11 and 13, ]7'"f. Slight mottling is produced at

high temperatures by the presence of iron minerals. Steel hardness

is developed at cone !). The fired structure is sound and moderately
strong. The .surface texture is slightly rough. The total linear

shrinkage, plastic basis, at cone 15, is 11.8%. The softening point is

cone 32.

No. 272 (p. 163). Riverside County. Alberhill. A. C. & C. Co.

"Main Tunnel Hill Blue." See also No. 9 in this class and No. 271
and 274 in class 7. This sample contains more sand and fluxing
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impurities than the other three sami>les of "Hill Blue" clay. The
percenta^'e of -f-200-mesh sand is 87.0. The plasticity is good, the dry
strength is medium, and in the dried condition it is medium-hard,
coarse-grained, and open-textured. There is slight effervescence in

livdroelilorie acid. The eoh)rs are: dry, 18""f ; wet, 15"'"f ; cones 010
to 1, 13''f ; cones 3 to 9, 17"f ; cones 11 and 13, 17"d. Steel hardness
and less than 10% absorption are developed at cone 11. A mottled and
heterogeneous fired .structure is produced by tlie ]U'esence of a large

percentage of ferro-magnesian minerals. The fired structure is sound,
and the surface texture is rough. The total linear shrinkage, plastic

basis, at cone 13, is 9.8%. The softening point is cone 29.

Clay
No.

9
14
27
33
34
53
76
78
81
84
92
97
102
108
130
139
145
150
197
257
258
263
266
272

TABLE No. 18.

II. Buff-Burning Clays.

A. Refractory clays, softening point cone 27 -f.

a. Open-burning, more than 6% apparent porosity at cone 15.

6. Medium to higli strength.

% S.W,
12.6
11.6
15.5
10.6
9.0

25.2
13.5
17.4
16.7
11.4
15.0
11.8
9.9

27.1
14.2
16.5
17.4
20.7
33.7
2i.8
9.7

21.5
8.9

10.2

% P.W.
13.3
12.4
14.8
11.4
13.6
19.1
18.1
19.4
16.8
12.7
13.5
14.1
14.0
13.1
22.9
17.8
21.0
18.5
31.9
19.5
16.1
20.0
15.2
12.5
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Absorption and linear shrinltage curves for clays of class 6.
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Absorption and linear shrinkage curves for clays of class G.
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The total linear shriiikajie, ])]astie basis, at cone 15 is 17.99r. The
softeninff point is cone 29. The best firinfj range is from cone 1 to

cone 1").

Xo. 56. German fireclay, used by Atlas Fire Brick Co. This is

a fine-<rrained clay with a smooth and stronji' i)lasticity, medium-
hi{rii dry strength, and a hard, fine-grained, close-textured dry con-

dition, with a slight tendency to laminate. It contains 2.8'/^ of -|-200-

mosh sand. The colors are: dry, whiter than 17""f wet, 17""f ; cones

010 to 1, somewhat whiter than 17"'f ; cones 3 and 5, 19"f ; cones 7 to

18, 17" 'f. The fired structure is stony, and with the firing schedule
used, one or more large cracks developed in many of the test pieces.

Finger-nail hardness develops below cone 010, and steel hardness at

cone 06. Absori)tions below 10.0% appear at cone 1. The total linear

shrinkage, plastic basis, at cone 13, is 11.9%. The softening point is

cone 27. The best firing range is from cone 06 to cone 13 and above.

The clay is particularly well suited for use as a firebrick bond.

Xo. 80 (p. 174). Riverside County. Alberhiil. L. A. B. Co. "Plastic
Pink and Yellow." This is a buff and gray-burning refractory clay,

containing but 2.6'^ of -|-200-mesh sand, and with smooth and strong
plasticity. The dry strength could not be accurately determined with-

out adding sand, as incipient lines of weakness are developed during
air-drying. With 50 /( of — 20-mesli to -|-30-mesh Ottawa sand, the

bonding strength is 56 lb. per s(|. in. In the dried condition, it is medium
soft, fine-grained, and close textured. The colors are: drv, 13"d ; wet,
13"; cones 010 to 04, 7'd ; cones 02 to 5, 7"d ; cone 7, 9"'f; cones 9 to

13, 17""f. Steel hardness is developed below cone 010, absori)tions of

less than lO'/f are i)resent at cone 3 or above, and vitrification is com-
plete at cone 9. All fired test pieces are severely shattered, and broken
into several pieces. The fired structure is stony and brittle. The
maximum total linear shrinkage, plastic basis, was noted at cone 9,

25.0% , but on account of the serious shattering of the test pieces at

cones 11 and 13, which invalidated the accuracy of measurement, it is

likely tliat the true value of the shrinkage at these latter temperatures
is higher than at cone 9. The softening point is cone 33. The clay is

similar in many respects to No. 273 in class 3 (Alberhiil SII-4), except

that it contains more iron. It is a useful bond clay in buff-burned ware,

but can not be used alone.

Xo. 83 (p. 114). Riverside County. Alberhiil. L. A. B. Co. "Main
Pit Red." This is a pla.stic, light-re(l-l)uriiing clay of value in the

manufacture of roofing tile, face brick, hollow building tile, and similar

products. It contains 11.69^ of -|-200-mesli sand, and has a smooth
and strong plasticity. The dry strength is medium, and the dried

condition is medium hard, dense, and fine-grained. The colors are:

dry, 5"b; wet, 5"; cones 010 to 02, 5'd; cones 1 to 5, 7'd; cones 7 to

13, ll"d. Finger-nail hardness appears below cone 010, and steel

hardness at cone 1. Absor])tious below 10% a))pear at cone 5. The
fired structure is dense and stony, and is sound up to cone 3. At
higher temperatures, the test pieces are broken into two or three

pieces. The total linear shrinkage, plastic basis, at cone 13, is 18.3%.
The softening point is cone 29. The best firing range is from cone 1

to cone 5, but slow firing to cone 13 Avill doubtless result in sound
structures and thorough vitrification.
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A"o. 85 (p. 174). Riverside County. Alberhill. L. A. B. Co. "Pink
Mottled." Til is is a plastic, bulT-burning clay that has wide uses in

sewer-pipe, hollow-tile, pottery, flower pot, and face brick mixes. The
plasticity is excellent, the dry strength is medium, and the dry con-

dition is soft and fine-grained. It contains 3.4% of 4-200-mesh sand.

A tendency to laminate was noted. The colors are : drj% 7"d ; wet,

9"b; cones'OlO to 04, 9'b; cone 02. 7'd ; cones 1 to 5, 7'f ; cone 7, ll'f

;

cones 9 to 18, 13'f. Finger-nail hardness is developed below cone 010,

and steel hardness at cone 1. Less than 10% absorption is present at

cone 7. The total linear shrinkage, plastic basis, at cone 13, is 18.3%.
The softening point is cone 31-32. The best firing range is above cone 1.

No. 101 (p. 171). Riverside County. Alberhill. G., :\IcB. & Co.

"Sloan White." This is a bulf-burning face brick or fire brick clay with

excellent plasticity, medium dry strength, and a medium hard, fine-

grained, close-textnred, drv condition. It contains 7.0% of -{-200-

mesh sand. The colors are: drv, 17'"f ; wet, 17""d; cones 010 to 02,

9''d ; cone 1, 13''f ; cones 3 to 11, 17''f ; cone 13, 17"d. Finger-nail hard-

ness appears below cone 010, and steel hardness develops at cone 3. The
fired condition is sound, stony, and smooth-textured. The total linear

shrinkage, plastic basis, at cone 15 is 17.5%. The softening point is

cone 30.

No. 110 (p. 176). Riverside County. Alberhill. P. C. P. Co. "Doug-
las." This is a plastic fireclay, similar to No. 104 (class 5) but not

quite so refractory. It is also related to No. 27 (class 6) and No. 273
(class 3), but differs from these in several important respects, as will be

noted by a close study of the data. It contains 3.4% of -f200-mesh
sand. The plasticity is very good, the dry strength is medium, and the

dried condition is medium-hard, fine-grained, and close-textured. The
colors are : dry, 13""b ; wet, 13""

; cones 010 to 02, 7"d ; cones 1 and 3,

7"f ; cone 5, i7"f ; cones 7 to 11, 21"'f ; cone 13 slightly darker than
cone 11. Steel hardness develops at cone 06. Absorptions below 10%
develop at cone 3 and above. All fired test pieces are badly shattered,

and broken into two or more pieces. The texture is smooth, and
peppery with finely divided specks of iron. The total linear shrinkage,

plastic basis, at cone 13, is 22.5%. Slight bloating was noted at cone
15. The softening point is cone 32-33. The clay is used for stone-

Avare and pressed brick.

No. 133 (p. 63). Amador County. lone (Carbondale). Yos. P. C.

Co. "Harvey Clay." This is a buff-burning fireclay with good
plasticity, medium-low dry strength, and a medium-hard, fine-grained,

close-textured dried condition. It contains 6.8% of -|-200-mesh sand.

The colors are: drv, 9""f : wet. 5""d ; cones 010 to 06, 13"f ; cones 04

to 1, 17'"f ; cones 3 to 7, 19"f ; cone 9, 21'"f ; cones 11 and 13, 17""f.

Steel liardne.ss develops at cone 1, and less than 10% absorption at

cone 3. The fired structure is stony and sound, except at cones 11 and
13, at which small tension cracks ajjjH'ar. Blistering is noticeable at

cone 13. The maximum total linear shrinkage, plastic basis, is 24.5%
at cone 11. The softening point is cone 33. The best firing range is

from* cone 1 to cone 11. The clay may be used in fire brick, terra cotta,

face brick, etc.

No. 149 (p. 156). Placer County. Lincoln. Lincoln Clay Products
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Co. "No. 9." This clay is .similar to No. 14G in class 8, but does not

vitrify so completely at cones 9 to 13, nor can blistering be detected at

cone 13, but bloatinjr is apparent at cone 15. The total linear shrinkage,

plastic basis, at cone 13, is 19.9 '^t. The softening point is cone 31-32.

No. 153 (p. 147). Placer County. Lincoln. Clay Corporation of Cali-

fornia. See No. 152 and 280 in class 8. This sample has lower refrac-

toriness, slightly more sand, and more coloring matter than No. 152. It

contains 25.0% of +200-mesh sand. The plasticity is excellent, tlie dry

strength is medium-high, and in tlic dried condition it is medium-hard,

medium-graiiu'd, and open-te.xtured. The colors are: dry, 21'"f ; wet,

19"d ; cones 010 to 1, ll'd ; cones 3 and 5, 15'M ; cones 7 to 13, 17''d.

Steel hardness is deveh)ped at cone 1. Less than 10% absorption

appears at cone 7. The fired structure is sound, stony, and the fired

.surface texture i.s sligldly rougli. The maximum total linear shrinkage,

plastic basis, is 21.0% at cone 11. The softening point is cone 30. The

best firing range is from cone 1 to cone 11.

No. 156 (p. 151). Placer County. Lincoln. Gladding, ^McBean & Co.

"Fire-proofing Clay." Tins is a plastic, low-grade buff-burning fireclay

that is used in various bodies to increase the refractoriness of the mix-

ture. It contains 8.4% of -f200-mesh sand. The plasticity is good, the

di-y strength is medium-high, and in the dried condition, it possesses

finger-nail hardness, is fine-grained, and close-textured. The colors are:

dry, 17"d ; wet, 17"b ; cones 010 to 5> ll'd ; cones 7 and 9, 17'"d ; cones

11 and 13, 17'''b. Steel hardness is developed at cone 02. Less than

10% absorption appears at cone 1. The fired structure is sound and

stony. Slight blistering appears when fired under neutral or reducing

conditions to cone 11 and 13. The fired surface texture is slightly

rough. The maximum total linear shrinkage, plastic basis, is 18.9%,

at cone 9. The softening point is cone 28-29. The best firing range is

from cone 02 to cone 9.

No. 204 (p. 151). Calavera.s County. Valley Springs. California

Pottery Co. "Blue Plastic." The properties of this clay are closely

similar to those of No. 203, in class 14, but it contains less iron, which
results in lighter fired tones, and in greater refractoriness. It contains

1.0%, of +200-mesh material. The colors are: dry, 17"d ; wet, 17"b;

cones 010 to 04, 9"d ; cones 02 to 7, 13"d ; cone 9, 15"d. The total

linear shrinkage, plastic basis, is 18.4%, at cones 11 and 13. The soft-

ening point is cone 27. This is an excellent clay for buff-burned face

brick and roofing tile.

No. 213 (p. 59). Amador County. lone. Eckland pit. This is a

buflF-burning clay with smooth and strong ])lasticity, and medium-low
dry strength. In the dried condition it is medium-hard, fine-grained,

and close-textured. The residue on 200-mesh is 12.6%. The colors are

:

dry, 13"d ; wet, 15'' ; cones 010 to 02, ll'd ; cones 1 to 7, 13"f ; cones

9 to 13, 17"d ; strongly nu)ttled with iron specks. Steel hardness is

developed at cone 3, and less than 10% absorption at cone 13. The
fired structure is sound and stony, except at cones 11 and 13, when a few

large cracks appear in the fired test pieces. The surface texture is

smooth until cone 9 is reached, when the reduction of the non-plastic

ferro-magnesian minerals causes a pitted surface. The total linear

shrinkage, plastic basis, at cone 13, is 22.1%. The softening point if
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cone 31. The best firing- range is from cone 3 to cone 8. The clay is

suitable for face brick and faience tile mixes, and could be used in

some fire brick mixes.

No. 229 (p. 174). Riverside County. Alberhill. L. A. B. Co. "No. 7

Pit." This is a buff-burning i)lastic fireclay that is suitable for face

brick or fire brick manufacture. There is slight effervescence in hydro-

chloric acid. It contains 0.8'/^ of -|-20()-mesh sand. The plasticity is

smooth and strong, the dry strength is medium-low, and in the dried

condition it is medium-hard, fine-grained and close-textured. The
colors are : dry, 9"d ; wet, 7"b ; cones 010 to 06, 5'f ; cones 04 to 3, 5''f

;

cones 5 to 9, 17"f ; cones 11 and 13, 17"(1. Steel hardness is developed

at cone 1, and less than 10'^{ absorption at cone 9. The fired structure

is sound and stony, and the surface texture is smooth. The total linear

shrinkage, plastic basis, at cone 13, is 20. 4'/^ . Slight bloating appears

at cone 15. The softening point is cone 32.

No. 230 (p. 174). Riverside County. Alberhill. G., McB. & Co.

East Pit. "No. 9 Clay." This is a buff-burning refractory clay with
smooth and strong plasticity, and medium-high dry strength. It con-

tains 2.0 9( of -|-200-mesh sand. In tlie dried condition it is medium-
hard, fine-grained, and close-textured. The colors are : dry, 13""d

;

wet, 17""d; cones 010 to 04, pinkish white; cones 02 to 7, yellowish

white; cones 9 and 11, 19"f ; cone 13, 17'"d. Steel hardness is devel-

oped at cone 02, and less than 10% absorption appears below cone 5.

The fired structure is stony, and all test pieces are broken into two or

more pieces by fracturing. The total linear shrinkage, plastic basis, at

cone 13, 17.5 % • The softening ])oiut is cone 32-33. The clay can not

be used alone, but when mixed with non-plastic material, it is an excel-

lent clay for face brick, fire brick, and terra cotta.

No. 245 (p. 52). Amador County. lone. Core drill hole No. 55-1.

Arroyo Seco Grant. This is a buff-burning clay with good, but sticky,

plasticity and medium dry strength. In the dried condition it is soft,

friable, fine-grained, and close-textured. The colors are: drv, buff-

Avhite; wet, 17""f; cone 1, 19"f; cones 5 and 9, 17"d; cone 13, 15"i.

Steel hardness develops below cone 1, and less than 10% absorption

between cone 1 and cone 5. The fired structure is sound and stony, and
the surface texture is smooth. The total linear shrinkage, plastic basis,

at cone 13, is 19.0% . The softening point is cone 30-31. It could be

used in face brick, terra cotta, tile, and fire brick. -

iVo. 545 (p. 52). Amador County. lone. Core drill hole No. 55-3,

Arroyo Seco Grant. The plasticity is good, but sticky ; the dry
strength is medium, and in the dried condition it is soft, friable, fine-

grained, and close-textured. The colors are : drv, gravish white ; wet,

15"'"f; cones 1 and 5, 19"f; cone 9, 17""f; cone 13, 17""d. Steel

hardness is developed below cone 1, and less than 10%) absorption is

jiroduced between cone 1 and cone 5. The fired structure is sound and
stony, and the surface texture is smooth. The total linear shrinkage,

plastic basis, at cone 13, is 16.7% . The softening point is cone 29.

No. 247 (p. 52). Amador County. lone. Core drill hole No. 55-2,

Arroyo Seco Grant. This is similar to No. 246, but has greater

shrinkage, a higher softening point, and effervesces slightly in hydro-
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chloric acid. Tin* total liiicai- shrinkage, plastic basis, at cone 13, is

19.5Vc. The softenino: point is cone 32.

No. 2iS (]). 52). Amador Connty. lone, ("ore drill hole No. 56-1,

Arroyo Seeo Grant. Tlic plasticity is good, the dry strength is

medium high, and in the dried condition it is medium-hard, fine-

grained, and clo.se-textured. A ]>art of the sample consists of soft grains

of partly kaolijiized matter tluit is not rendered i)lastic by the usual
methods of preparation. This results in a heterogeneous structure.

The colors are: dry, 17'"f; ^vet, 17"'d ; cones 1 and 5, 17"d; cones 9

and 13, 17""h. Steel hardness is developed below cone 1, and less than
lO'/r absorption appears between cone 1 and cone 5. Blistering is

noticeable at cone 13. The maximum total linear slirinkage, plastic

basis, is 21.1 /r, at cone 9. The softening point is cone 30-31. It is

suitable for the manufacture of terra cotta and tile, but is not suitable

for making a good fire brick.

No. 249 {\).b2). Amador County, lone. Core drill hole Xo. 56-2,

Arroyo Seco Grant. This is very similar to No. 245, and does not
require a separate description. The total linear shrinkage, plastic

basis, is 18.2'/ at cone 13. The softening point is cone 30-31.

iVo. 55c? (p. 52). Amador County, lone. Core drill hole No. 57-3,

Arroyo Seco Grant. This is similar to No. 136 (class 8) and 240
(class 4), with the differences as noted. There is slight effervescence

in hydrochloric acid. The colors are: dry, pinkish white; wet, yellow-

ish white; cone 1, nearly white; cones 5 and 9, 19"f; cone 13, 17"'b.

Steel hardness and less than 10/r absorption are developed between
cones 1 and 5. Xo firing cracks were noted. The total linear shrinkage,

plastic basis, is 21.5%, at cone 13. The softening point is cone 31-32.

No. 254 (p. 52). Amador County, loiu'. Core drill hole X"o. 57-4.

Arroyo Seco Grant. Tliis sample contains more coloring matter and
more non-plastic ferro-nuignesian minerals than No. 253. There is

slight effervescence in hydrochloric acid. The i)lasticity is good, the

dry .strength is medium, and in the dried condition it is soft, fine-

grained, and open-textured. The colors are: drv, 17"f; wet, 17"'f;
cone 1, 15"f ; cone 5, 17"'d ; cone 9, 17""d ; cone 13, 17"'b. Steel hard-

ness appears below cone 1, and less than 10% ab.sorption is developed
between cone 1 and cone 5. The fired structure is sound and stony,

except that at cone 13, one large crack developed in the test piece.

Blistering is noted at cone 13. The maximum total linear shrinkage,

pla.stic basis, is 21.6' v, at cone 9. The softening point is cone 31. This
is a suitable clay for face brick, terra cotta and tile.

No. 271 (p. 163). Riverside Countv. Alberhill. Alberhill Coal &
Clay Co. "Lower Tunnel, Hill Blue." See also No. 9 and 272 in class

6, and No. 274 in this class. The plasticity of No. 271 is smooth and
strong, the dry strength is medium-high, and in the dried condition it

is hard, fine-grained, and close-textured. It contains 2.0% of -|-200-

mesh sand. There is slight effervescence in hydrochloric acid. The
colors are : dry, 13"" f ; wet, 5""f ; cones 010 to 9, 17"f ; cones 11 and 13,

21""d. Steel hardness is developed at cone 1, and less than 10%
absorption at cone 5. One or two of the test pieces show small cracks,

otherwise the fired structure is sound and stony, and the surface texture
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is siuootli. Tlie total linear slirinka<?e, plastic basis, is 11.H%, at eonc

13. The softening point is cone 31-32. For uses, see No. n, in class 6.

No. 27i (p. K;:}). Hiv(M-si(l(> ("(.imtv. Albcrliill. A. ('. & ('. Co.

"Upper Tunnel Hill Blue." See also No. 9 and 272 in class 6, and No.

271 above. No. 274 is intermediate between No. 271 and 272 in its

content of sand and its ceramic properties. The dry strength is

medium. There is no effervescence in hydrochloric acid. Tlie sample
contains 11.4% of -f-200-mesh sand. The colors are: dry, I'^'^f ; wet,

ir)'""b; cones 010 to 06, 15"f ; cones 04 to 9, 17"f ; cones 11 and 13,

17"d. Steel hardness is developed at cone ;1, and le.ss than 10% absorp-

tion at cone 9. The fired structure is sound, sliglitly heterogeneous, and
the surface is slightly rough. The total linear shrinkage, plastic basis,

at cone 13, is 19.8%. The softening point is cone 30. Tliis is a suitable

clay for fire brick, face briclv and terra cotta.

c. Dense-Burning, Less Than 6 Per Cent Apparent Porositv
Between Cones 5 and 10.

8. Medium to High Strength.

No. 121 (p. 53). Amador County, lone. Arroyo Seco Grant. Jones
Butte. Leased by Stockton Fire Brick Co. "Unctuous Clay." The
available quantity of this clay is insufficient for commercial production,

but a sample was tested as a matter of general interest. It has a smooth
and strong plasticity, medium dry strengtli, and in the dried condition

it is medium-hard, fine-grained and close-textured. The colors are : dry,

nearly white ; wet, 21'"f ; cones 010 to 06, pinkish white ; cones 04 to 9,

yellowish white ; cones 11 and 13, I'^'^f . Steel hardness is developed at

cone 04. Less than 10.0% absorption appears at cone 5. The fired

test pieces are stony below cone 11, and glassy at cone 11 or above.

They are sound, but seriously warped. The total linear shrinkage,

pla.stic basis, at cone 13, is 25.6%. The softening point is cone 33.

The clay is closely similar to some of the varieties that are mined at

Lincoln, Placer County, especially No. 146, post.

No. 124 (p. 56). Amador County. lone (Carbondale). Leased by
G. A. Starkweather. "Yarn No. 1." This is a piuk-and-cream burning
clay with smooth, moderately-strong plasticity and medium dry strength.

It contains 1.0% of +200-mesh sand. The dried condition is soft,

"soapy," fine-grained and open-textured. A strong tendency to warp
and to laminate was noted. Tlie colors are: drv, 2V"i; wet, 21''"d;

cones 010 to 04, 9'f ; cone 02, 17"f ; cones 1 to 1, 17"d ; cones 9 to 13,

19"f. Steel hardness is developed at cone 1. Less than 10% absorption

appears at cone 3. The fired structure is generally sound, but a few
pieces split in firing. The total linear shrinkage, plastic basis, at cone

13, is 20.8 7('- The softening point is cone 32. The best firing range is

above cone 1. The claj'' is suitable for fire brick, terra cotta, stone-

ware, etc.

A'o. i55 (p. 58). Amador County. lone (Clarksona). N. Clark and
Sons. "Dosch." This clay has been well knoAvn for many years in

the pottery, stoneware, and terra cotta industries. It contains but 1.2%
of -j-200-mesli sand. It is smooth and has strong plasticity, medium
dry strength, and in the dried condition it is medium-hard, fine-grained,
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aiul close-textured. Tlie colors are: dry, yellowish Avhite; wet, 17"'f;

eone 010, 17"f, becomin}? nearer to wiiite with increasinrr firing tem-

l)erature. approximating? 19"f at cone 3; cones 11 -and 13 (flashed)

17"'. Steel hardness ai>pears at cone 1. and less tlian 10',' absorption

at cone 3. The fired structure is sound, stony and smooth-textured.

The maxinmm total linear shrinkage, plastic basis is 21.0% at eone 13.

Slio-ht bloating was noted at cone 15. The softening point is cone 31.

The l)est firing range is from eone 1 to eone 13. Tlie clay can be ca.st

and jiggered.

No. lie (p. 156). Placer County. Lincoln. Lincoln (May Products

Co. "Xo. 1-6." This is the best known variety of Lincoln clay at the

present time. It is shipped to all parts of the Pacific Coast for use iu

stoneware, pottery, faience tile, terra cotta, fire brick, and other pur-

poses. It is an excellent clay for casting and jiggering. The plasticity

is smooth and strong, and it contains but 0.6% of --f-200-mesh sand. The
dry strength is medium, and in the dried condition it is soft, fine-

grained and close-textured, with a talcv feel. The colors are : dry,

buff-white ; wet, 17''d ; cones 010 to 04, ll"f ; cone 02, 13"f ; cones 1 and

3, 17"f; cone 5, 17'f; cones 7 and 9, 21"'f; cone 11, 17""f; cone 13,

13""f. Steel hardness is developed at cone 1. Less than 10% absorp-

tion appears at cone 3, and vitrification is complete at cone 9. Slight

blistering is noticeable on test pieces fired under reducing or neutral

conditions at cones 11 to 15. The fired structure is sound and stony.

The maximum total linear shrinkage, plastic basis, is 21.5%, at cone 11.

The softening point is cone 31-32. The best firing range is from cone

1 to cone 11. The long vitrification range, the excellent plasticity, and
the ability to withstand abuse in drying and firing, are the important

advantages that this clay possesses to a greater degree than any other

clay in the state that is available in commercial quantities to the entire

iiulustry. The same is true of Xo. 280, see po!il.

No. 147 (]). 156). Placer County. Lincoln. Lincoln Clay Products
Co. "Xo. 7." This clay is very similar to Xo. 146, but fires to slightly

darker tones. It is used in faience tile, face brick, and sewer-pipe

mixes, but is not quite as suitable for casting and jiggering as No. 146.

The colors are: drv, 9"d ; wet, 13'"b; cones 010 to 04, 5'f ; cones 02 and
1, ll"f; cone 3, i5"f; cone 5, 17"f; cones 7 and 9, 17'"f; cone 11,

17""f; cone 13, 13""d. Steel hardness is developed at cone 1, and
less than 10% absorption is developed at cone 3. Vitrification is com-
plete at cone 9— , and blisfei-ing is well develojied at cone 13. The
maximum total linear shrinkage, plastic basis, is 21.4%, at cone 11.

The softening point is cone 31.

No. 1.51 (p. 156). Placei- County. Lincoln. Lincoln Clay Products

Co. "Wa.shed China Clay.
'

' This sample was supplied by Mr. Dillman
from a warehouse stock of some material that was prepared some years

ago by washing the Xo. 1-6 (sample X'^o. 146) clay, in an attempt to

produce a china clay for the local market. The color was improved
slightly by this treatment, but not sufficiently to permit the use of

the clay as a substitute for English china clay, and the shrinkage was
increased greatly beyond the already high shrinkage of the crude clay.

Slight blistering appears at cone 11. The maximum total linear shrink-

age, plastic basis, is 25.6%, at cone 9. The softening point is cone 30.
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There is slifi:lit effervescence in liydrochloric acid. Sfuiniiiiii^- was not
noticed, as in the majority of the crude Lincoln and lone clays, but no
special tests Avere-inade to determine if washing? iuid completely removed
the vaiuidium salts which have been stated to be the cause of scumming
of these clays/

No. 152 (p. 147). Placer County. Lincoln. Clay Corporation of Cali-

fornia. This samjile of plastic fire clay, toji'cther with Xo. 15:} (class

7), was taken from the i)it a])pi-oach durinf>' the i)relimiiuiry develop-
ment of this ])roperty. Tlie test results should be comi)ared with those
of Xo. 280, which sample was sui)plied by the company from the ware-
house after full-scale production had been i-eached. Xo. 152 has excel-

lent plasticity, medium-hijih dry streno'th, and in tlie dried condition it

is soft, fine-<irained, and oi)en-textured. It contains 23.6';, of -|-2()0-

mesh saiul. The colors are: dry, nearly white, wet, 17"'f; cones 010
to 02, i)inkish white; cones 1 to 7, 17'f; cones 9 to 13, 17"'f. Steel

hardness ap])ears at cone 1. Less than lO' ,' absorption is developed at

cone 1. Slight blistering is a])])arent at cone 13. The fired structure
is stony, and most of the fired test ])ieces contain one or more large
cracks, some of which cause rujiture of the test piece into two or more
fragments. The maximum total linear shrinkage, plastic basis, is

26.4',y , at cone 11. The softening jjoint is cone 33. It was stated by
the comjiany that as a rule the softening ])oint of this clay is below cone
29, so that the sample obtained for testing may not be re]U'esentative.

No. 157 (p. 151). Placer County. Lincoln. Gladding, :\IcBean & Co.

"Terra Cotta Clay." This corresponds to Xo. 146, and is used as the

basis for terra cotta and faience tile body mixes. It contains 2.2% of

-f-200-mesh sand. The plasticity is (>xcellent, the dry strength is

medium, and in the dried condition it is medium-hard, fine-grained, and
close-textured. The colors are: drv, 17"f; wet, 17"d; cones 010 to 1,

ll"f; cones 3 to 9, 17"d; cones 11 and 13, 17""d (flashed). Steel

hardness is developed at cone 04. and less than 10*;, absor])tion apjiears

at cone 3. The fired structure is sound and stony, excei)t that a few
small cracks ai)peared in some test j)ieces during firing. The fired sur-

face texture is smooth. Slight blistering is noticeable at cone 13. The
maximum total lineai- shrinkage, plastic basis, is 23.6%, at cone 13.

The softening point is cone 32-33.

No. 175 (p. 65). Butte County. Oroville. Table ^Mountain Clay
Products Co. This is a plastic, buff-burning clay from the lone fornui-

tion. The plasticity is smooth and strong, the dry strength is nu'dium,

and in the dried condition it is soft, "talcy, " fine-grained, and close-

textured. It contains 2.4^, of -|-200-mesh sand. The colors are: drv,

]7"f ; wet, 15"d; cones 010 to 04, 7'f ; cone 02, ll'f ; cones 1 to 5, 15'd;

cones 7 and 9, 15"d ; cones 11 and 13, 17"'b. Steel hardness is devel-

oped at cone 02, aiu1 less than 10*^,' absorption at coiu' 1. The fired

structure is stony, and the surface texture is exceptionally smooth. Up
to cone 7, all test pieces are sound, and at cone 7 and above, each test

piece is fractured into two or more fragments. The total linear shrink-

age, i)lastic basis, at cone 13, is IS. 9'^ . Bloating is ]ironounced at cone

15. The softening point is cone 30-31. The best firing range is from

'See Currv, E. R., Notes on Green Scummins: .Tour. Am. Cer. Soc, Vol 9, p. .^92,

192G.
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cone 02 to I'onc l:?. Since tlie sainplc was taken near the surface durinf;

tlic |)reliniinary developnieiit of the i)roi)ertY. it may not be representa-

tive. The clay is suitahh> foi- the manufacture of fire bi-ick, roofing- tih',

terra cotta, and for any pottery oi- decorative tih' in whicli the l)ulf color

is not objectionabh".

No. 201 (p. 69). Calaveras Count \. llelisma. This is a plastic,

buft'-burning clay from the lone formation. The plasticity is smooth

and strong, the dry strength is high, and in the dried condition it has

finger-iuiil hardness, is fine-grained, antl close-textured. The sample

contains 11.4'/^ of +200-mesh sand. Tiie colors are: dry, 17'"f; wet,

17"'f ; cones 010 to 04, ll"i; cones 02 and 1, 17''d; cones 3 to 6, 17"b

;

cones 9 to 13, 17'". Steel hardness and lO'^ absorption are developed

at cone 04. The fired structure is tough, stony aiul .sound, excei^t at

cones 11 and 13, where large cracks appear. Vitrification is complete at

cone 9, above which temperature bloatnig begins, but the softening point

is cone 28. The maximum total linear shrinkage, plastic basis, is 21.5%
at cone 9. The clay is suitable for the uuniufacture of face brick.

No. 252 {\i. y)2). Amador County, lone. Core drill hole No. 57-2,

Arroyo Seco Grant. Tliis sample i.s similar to No. 245 and 249, in

class 7, with the important diiil'erences as noted below. The colors are:

dry, 17"f ; wet, 17"'f ; cone 1, 13"f ; cone 5, 17"'f ; cone 9, 17'"d ; cone

13, 17""d. Slight blistering is noted at cone 13. The maximum total

linear shrinkage, plastic basis, is 22.4%, at cone 9. The softening point

is cone 32-33.

Ao. ^80 (p. 147). Placer County. Lincoln. Clay Corporation of Cali-

fornia. See also No. 153 and 146. The plasticity is excellent, the dry

strength is medium-high, and in the dried condition it is medium-hard,
close-grained, and fine-textured The bonding strength, with 50%
(3ttawa sand from —20 to +30-mesh, is 211 lb. per sq. in. It con-

tains 11.2% of +200-mesh sand. There is slight effervescence in

hvdrochloric acid. The colors are: dry, nearly white; wet, 17"'f ; cones

010 to 04, 7'f ; cones 2 to 5, 7"f ; cones 7 to 13, 21""d. Steel hardness

is developed at cone 02, and less than 10% absorption at cone 1. The
fired structure is stony, and is sound up to cone 9. At cones 11 and

13, a few cracks are noted, and there is slight blistering. The surface

texture is smooth. The maximum total lineai' shrinkage, plastic basis,

is 20.3%, at cone 9. The softening point is cone 30-31. The clay is

used by the Stockton Fire Brick Co. in the manufacture of fire brick

and refractory cement, aiul is marketed to tile manufacturers and

others.

20—54979
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TABLE No. 20.

II. Buff-Burning Clays.

A. Refi'actory clays, softi'iiing point cone 27+ .

b. Dense-burning, less than 6''/< apparent porosity between cones 10 and 15.

7. Mainly medium to high strength, but also including some clays of low strength.

Clay
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Absorption and linear shrinkase curves for clays of class 7.
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ll-B. Non-refractory Clays, Softening Point Cone 27—

.

a. Oi'E.\-HrKxix(;. Xor liKLow 6'/( Aim'Akkxt Porositv P.elow

Cone 10.

9. INIedium to IIii>:li Streiij^th.

Xo. 19 (p. 16:1). Kiversidp (\)nnty. Albcrliill V. & V. Co. "Yellow
Strippin<ir. " This is a yello-\visli, saiuly (.'lay that occurs as overburden

on parts of the i)roi)('rty. It contains 28.2% of --|-200-mesh sand, and

has sufficient plasticity and stren<>th to i)enuit its use in a superior

grade of coiiunon l)i-ick, which is marketed undei- the name of "Diamond
Brand." The dry stivngth is medin)u-lii<ih, and the dried clay is hard,

with a medium j^rain and oi)en te.xture. The colors are: dry, 15''d;

wet, 15"; cones 010 to cone M, 7'd ; cone 5, 9'f ; cones 7 to 9, ll'f ; cone

11, 15'f ; and cone 1-3, 15'b. Fin<?er-nail hardness develops below cone

010, and steel liardness at cone 11. A few small craclvs developed in

the test piece that was fired to cone 13, but all other test pieces were

sound. The total linear shrinka<2:e, jilastic basis, is 8.4%, at cone 13.

The softenin<r ])oint is cone 23. The best firin<r ranji-e is from cone 010

to cone 11. Tlie clay seems entirely suited for makinp; bufP and pink

face brick. It does not vitrify at sufficiently low temjieratures to be

suitable as the sole in<;redient of bodies with low porosity.

No. 25 ()). 163). Riverside County. Alberhill C. k C. Co. "West
Tunnel Blue." See No. 94 and 9."). This is a pink and butf-burning

sewer-])ipe clay having a fail- plasticity and medium dry strength. It

contains 18.8% of +200-mesh sand. In the dry state it luis a medium
grain and open texture. The colors are: dry, 23'''''f; wet, 23"'"d

;

cones 010 to 04, 17"f ; cones 02 to 5, 15''d ; cones 7 to 11, 15''b; cone 13,

Ty"". It is practically red-burning at cone 13, but is best classed as a

buff-burning clay. Finger-nail hai-dness is developed at cone 010, and
steel hardness at cone 1. Vitrification is well advanced at cone 9. The
total linear shrinkage, plastic basis, at cone 13, is 19.3%. The softening

point is cone 16. The best firiiig range is from cone 1 to cone 13. The
])rincii)al value of this clay lies in its vitrification i-ange and tempera-

ture, coupled with good fired strength.

No. 36 (p. 20). San Diego County. Card iff. California Clay

Products Co. This is a Pleistocene ( ?) fireclay, similar to samples No. 33

and 34 in class 6, but with less iron and a higher percentage of fluxes,

]irobably feldspars. It contains 44.4% of -|-200-mesh sand. The
l)lasticity, and the dry and fii-ed properties are closer to sample No. 33

than to No. 34, but the colors are uniformly of lighter tones and the

fired porosities are greater, though the shriid^age is practically the

same. The total linear shrinkage, ])lastic basis, at cone 13, is 8.2%.
The softening point is cone 26. The best firing range is from cone 1 to

over cone 13.

No. !H (ni<] !>.') (\). M\). Kivcrside {'()iint\. Alberhill. (1.. McB. &
Co. No. 94 is the "West Blue" and No. 95 is the "Select West Blue"
clav. These two samples should be compare(_l with No. 25, the "West
Tunnel Blue" of the Alberhill C. & C. Co., and not with their "West
Blue" (No. 23, class 5) and "Select West Blue" (No. 16, class 10)

varieties. No important differences betAveen No. 94 and 95 were dis-
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closed by the testiiifr, but they both have a hipher proportion of sand
and a lower percentage of iron than No. 25, Avhicli results in a largre

difference in the ceramic properties and uses of No. 9-t and 95, com])ared

with No. 25. No. 94 contains 24.2^f, and No. 95 contains 27.6'/; of

+200-niesh sand, compared to 18.8'/f for No. 25. The plasticity of

No. 94 and 95 is good, the dry strength is medium, and in the dried

state they are soft, medium-grained and open-textured. The colors

are: dr^', 17""f ; wet, neutral gray; cones 010 to 02, l."]'"d; cones 1 to

13, 13""d. Abundant jiarticles of ferro-magnesian minerals give a

pleasing granitic texture to the test pieces fired above cone 1. Finger-
nail hardness ai)]iears below cone 010. and steel hardness at cone 1.

Absorptions under 10*^^ are obtained at cone 3. Bloating is pronounced
at cone 11, especially when a reducing flame is used. No. 95 has lower
shrinkage and lower absorption at cone 9 than No. 94. The maximum
total linear shrinkage, plastic basis, is at cone 9. and is 11.7/^ for No.

94, and 10.5 'y for No. 95. The softening points are cones 17 and 18,

respectively. The best firing range is from cone 1 to cone 9. No. 94 is

used in tile bodies, and No. 95 in terra cotta bodies.

Ao. 5.9 (p. 171). Riverside County. G., McB. & Co. "Tile Clay."
This is a red and tan-burning plastic clay that is used for the manu-
facture of roofing tile, face brick, and similar products. There is slight

effervescence in hydrochloric acid. It contains 30.89c of -)-200-mesh

quartz-mica sand. The plasticity is excellent, the dry strength is

medium high, and in the dried condition it is medium hard, medium-
grained, and open-textured. The colors are: dry, 13""d; wet, 17"";
cones 010 to 02, 7"b ; cone 1, ll"b; cones 3 to 11, 13"b; cone 13, 15".

Mottling from the presence of ferro-magnesian minerals is pronounced
above cone 5, giving pleasing textural effects. Finger-nail hardness is

developed below cone 010, and steel hardness develops at cone 5.

Absorjitions below 107c are not obtained until cone 11 is reached.
The fired structure is sound and stony and the texture is rough. The
total linear shrinkage, plastic basis, at cone 13, is 11.99^ . The softening
point is cone 26-27. The best firing range is from cone 02 to cone 9.

No. 114 (p. 90). San Bernardino County. Near Rosamond. Titus
deposit. This is a buff-burning clay with fair plasticity, medium dry
strength, and a medium hard, medium-grained, dried condition. It

has not been produced steadily, but tests have been made by various
clay manufacturers. The colors are: dry, grayish white; wet, 23"'"f;
cones 010 to 3, 17"f ; cones 5 to 9, 17'"f ; cones il and 13, grayi.sh white.
Finger-nail hardness is developed below cone 010. and steel hardness
appears at cone 1. The fired structure is sound, homogeneous, stony,
and without warp. The surface texture is slightly rough. Above cone
11, scattered iron specks become noticeable. Absorptions below 10/^
are obtained at cone 9. The total linear shrinkage, plastic basis, is

6.9%, at cone 13. The softening point is cone 17-18. The clay might
be useful in stoneware, vitrified floor tile, and similar mixtures,
altliougii for the highest purposes, wasiiing would be necessary to

remove the non-plastic coloring impurities.

No. 13'i (p. 58). Amador County. lone (Clarksona). N. Clark and
Sons. "Dosch Stripping." This is a sandy yellow-burning clay with
good plasticity and medium-high dry strength. It contains 18.0% of
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-|-2()()-HiP.sh sand. In the dried condition it is medinm hard, fine-

•rraincd, and close-textured. The colors are: dry, lo"d; wet, 15"1)

;

cones 010 to f), 9"d ; cone 7, 19"b. .Steel hardness (lev(dops at cone 02,

and less than 109' absorption at cone >]. Tlie fired structure is sound,

g:rannlar and roup^h-textured. A vesicular structure develops above

cone 7. Tlie maximuni total linear shrinkaofe, plastic basis, is 15.1%
at cone 7. Tliis niatci'ijd is used in sewer-])i])(» mixes.

Xo. 168 (p. 1;)6). Nevada County. Cliica^o Pai-k. Beaser Rancli.

Til is is a pink-burninj; clay from near the surface of an undeveloped
deposit. The plasticity is smooth, but weak, the dry strengtli is medium,
and in the di-ied condition it is medium hard, fine-»rained, and close-

textured. The colors are: dry, 17"'f; wet, 17"'d: cones 010 to 06,

l.yf; cones 04 and 02, 15'd; cone 1, Wh. The fired colors are ochra-

ceous salmons and butTs, which are unusual. No scumminf? or efflo-

rescence was noted. Steel hardness is develo])ed at cone 02. The fired

structure is .sound, aiul stony, and the surface texture is exceptionally

smooth. The total linear shrinka<>'e, ])lastic l)asis, is 8.6% at cone 1.

The clay could be used locally for common. brick, and might be u.sed to

make an attractive, though unusual, face brick.

No. 169 {]). VAH). Nevada County. Pearldale. Sonntag Ranch. This

is a buff-burning clay from a surface exposure of an undeveloped
deposit. The plasticity is fairly smooth and strong, the dry strength

is medium, and in the dried condition it is soft, medium grained, and
open-textured. The colors are: drv, 17"f; wet, 17"d ; cones 010 and
08, ll'f; cone 06, i:rf ; cones 04 and 02, 15'f ; cones 1 to 5, 17'f ; cone

7. 17"d; cones 9 to 18, 17"'b, but with a distinctly mottled appearance.

Some interesting color etTects for floor tile and face brick can be pro-

duced with this clay. Steel hardness is developed at cone 1. Less than

10% absorption appears at cone 7. Slight bloating is apparent from
the shrinkage and porosity data at cones 11 and 13, but no loss of shape
was noted. The fired structure is sound and stony, and the surface

texture is slightly rough. The maximum total linear shrinkage, plastic

basis, is 11.1/^ , at cone 9. The softening point is cone 19-20. The best

firing range is from cone 1 to cone 9.

Xo. 173
(
)). 2;>r)). Yuba County. Smartsville. J. P. Dempsey Ranch.

Kaolin itic material from a copper prospect in volcanic rocks. It was
not possible to secure a sample entirely free from limonite. The plas-

ticity is fair, the dry strengtli is medium, and in the dried condition, it

has finger-iuul hardness, is medium grained, and open-textured. A
high percentage of non-pla,stic matter is present. The colors are: dry,

yellowish wliite; wet, 17'"f ; cone 010, 7"b; fading progressively with

increasing firing temperatures to 13'"d at cone 5. Green scumming is

pronounced. Steel hardness is developed at cone 04. The fired struc-

ture is sound, and fine-granular, except at cone 6, where light super-

ficial hair-cracks appear. The surface texture is slightly rough. The
total linear shrinkage, plastic basis, at cone 9, is 19.1%.

Xo. 255 {\). r)2). Amador County. Tone. Core drill hole No. 57-5,

Arroyo Seco CI rant. This is similar to No. 254 in class 7, but fires to

darker colors. The plasticity is good, the dry strength is medium, and
in the dried condition it is medium hard, fine-grained and open-

textured. There is slight effervescence in hvdrochloric acid. The colors
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are: dry, i)"d; wet, 9"b; cone 1, 9"d; cone 5, 15"d ; cone 9, 17"b; cone

18, 15"i. Steel hardness is developed below cone 1, and less than 10%
absorption between cone 1 and cone 5. The fired structure is sound and
stony, and the surface texture is smooth. No blistering w^as noted at

cone 13. The total linear shrinkage, plastic basis, at cone 13, is 21.6%.
The softening point is cone 26. This is a good clay for face brick,

roofing tile, and similar products.

No. 283-A and B (p. 232). Tulare County. Dueor. W. A. Sears

deposit. See also No 284, class 10, and 285, class 5 These are samples
of impure kaolin, aiul have fair plasticity and medium dry strength.

The dry condition is medium-liard, fine-grained, and open-textured.

The colors of No. 283-A are: dry, nearly white; wet, 15'f ; cones 010

to 3, 17"d; cones 5 and 7. 17^1;' cone 9,'l5'd; cones 11 and 13, 13'd.

The colors of No. 283-B are: drv, gravish white; wet, 21""f; cones

010 to 02, 17""f; cones 010 to 5, 21'"f; cones 7 to 13, 17"d. The
colors are rather disagreeable yellowish buffs, and are irregular. Yel-

low scumming is very pronounced. Steel hardness is not developed

up to cone 13, the upper temperature limit studied. The fired struc-

ture is sound, and there is no evidence of vitrification up to cone 13.

The total linear shrinkage, ])lastic basis, at cone 13, is 10.7% for No.

283-A, and 9.7%, for No. 283-B. The softening point of No. 283-A
is cone 26-27. Further studies are needed before the possible uses of

these clays can be predicted.

10. Low Strength.

No. 16 (p.WS). Riverside County. Alberhill C. & C. Co. ''Select

West Blue." See also No. 23 in class 5. This is a plastic, buff-burning

clay that has a wide vitrification range above cone 7, and is used for

face brick and pottery. It contains 22.6% of 4-200-mesh sand, high

in ferro-magnesian minerals, which results in a pleasing granitic texture

when fired above cone 7. The plasticity is fair, the dry strength is low,

and the clav is soft and friable in tlie dry state. The colors are : drj^

15'""f ; Avet, 15'""b ; cones 010 to 02, 17''f ; cones 1 to 5, 17'"f ; cones

7 to 13, 17""f, with a granitic texture. Finger-nail hardness is

developed at cone 06, steel hardness at cone 02, and bloating begins at

cone 13. The total maximum linear shrinkage, plastic basis, is 14.0%,

at cone 11. The softening point is cone 18. The best firing range is

from cone 02 to cone 11.

No. 55 (p. 195). San Bernardino County.. 4.2 m. N.E. of Bryman.
Gladding, McBean and Co. This is a vitrifying clay of value in

face-brick manufacture. It has poor plasticity, low dry strength, and a

soft, oi)en, dry condition. A large proportion of non-plastic matter is

present which is high in iron, and results in a pleasing granitic texture

when fired. The ])ercentage remaining on 20()-m('sh is 48.6. The colors

are: dry, 7"f ; wet, 7"d ; cones 010 to 04. 7"f, cones 02 to 5, 9'"d ; cones

7 to 11*, 17""d; cone 13, 15""'(1. Finger-nail hardness is obtained

below cone 010, and steel hardness develops at cone 1. Absori)tions

below 10% are obtained at cone 3 oi- above, and bloating begins above

cone 11. The maximum total linear shrinkage, plastic basis, is 9.5%, at

cone 11. The softening point is cone 18. The best firing range is from
cone 02 to cone 11.
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No. 8:i (p. 174). Riverside County. Albeiiiill. L. A. B. Co. "Clay
Shale." This is a sandy, buff-burning: clay shale, with weak plasticity

and incdiuin low streu^Hi. It effei-vcsccs sli<:li11y in liydroehloric acid.

In the dried condition it is soft, medium-grained and open-textured.

The colors are: dry, 17''d; wet, 17"; cones 010 to 3, 5'f ; cones 5 to 11,

5)'f; cone 13. 17'f. Troii sjjecks are numerous. Finger-nail hardness

develops below cone 010. but steel hai-diiess is l)ar('ly attained at cone 13,

at Avhicli point bloating begins. The fired structure is sound, granular,

and open. The maximum total linear firing shrinkage, plastic basis, is

3.5%, at cone 11, nearly all of wiiich takes ])lace during drying. The
softening i)oint i.s cone 23-20. The best firing range is from cone 010 to

cone 11. The clay may be used with more i)lastic clays as an ingredient

of face brick mixtures, if the mottled texture is not objectionable.

No. 88. (Dei)osit not deseril)C(l.) Riverside County. Hudson
Ranch, near Elsinore. Tliis is an imi)ure silica sand, mixed with

enough clay to im])art weak plasticity to the mass. The dry strength is

medium low, and in the dried condition it i.s coarse, open, and friable.

The colors are: dry, 21""f ; wet, 17""f ; fired, from cone 010 to cone 11,

grayish-white, with black specks above cone 7. Steel hardness is devel-

oped at c(me 11. The fired structure is coarse-grained, and weak.

Enough fluxes are present to cause fusion to begin at cone 9. The total

linear shrinkage, plastic basis, at cone 9, is 8.3%. The material has

little ceramic value.

No. Ill (p. 178). Riverside County. Alberliiil. P. C. P. Co. "Lower
Douglas." This is a pink-burning clay containing 28.6% of +200-
mesh sand, but nevertheless i)()ssessing good jilasticity, and a medium
low dry strength. The dried condition is soft, medium-grained, and

open-textured. The colors are: drv, 17"f; wet, 15"d; cones 010 to 1,

9"f ; cone 3, 15" f ; cones 5 to 9, 13'"f ; cones 11 and 13, 17""f . Above

cone 5. the clay is strongly mottled with iron specks, resulting in a

pleasing fine-granitic texture. Finger-nail hardness appears below

cone 010, and steel hardness at cone 1. The fired structure is sound and

fine-granular. Slight bloating begins at cone 11. Absori)tions below

10% are obtained at cone 5 or above. The maximum total linear shrink-

age, plastic basis, is 12.4%, at cone 9. The softejiing point is cone

19-20. The clay is useful in terra cotta, face brick, and faience tile

bodies.

No. 167 (p. ISA). Nevada County. Wolf. Coe property. Pine Hill

:\rine. See also Xo. 159 and 160 in class 1, and 166 in class 11. This is

similar to No. 160, but contains more iron. The plasticity is weak, the

dry strength is low, and in the dried condition it is soft, fragile, fine-

grained, and open-textured. The colors are: dry, 7"b ; wet, 9'b; cones

010 to 3, 7"b; cones 5 to 9, 7"d ; cones 11 and 13, 17"'d. Finger-nail

liardness is developed at cone 010, and steel hardness at cone 11. Less

than 10% absorption is obtained at cone 13. The fired structure is

sound, and below cone 11, is fine-granulai". Above cone 11, it is stony.

The total linear shrinkagf. ])laslic basis, at eone 13, is 13.6^1,. The

sofi cuing [>oiut is cone 23.

No. 170 (p. 136). Nevada County. Banner Mountain road. This is

an impure, sandy, i)ink-])urning clay with weak plasticity, and medium-

low dry strength. In the dried condition it is medium-hard, coarse-
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grained, and open-textured. The colors are: dry, 17"d ; wet, 17" b;

cones 010 to 06, 13"b ; cones 04 to 1, 13"d. Steel hardnes.s is develoi)ed

at cone 02. The fired structure is sound, granular, open-textured, and
the surface texture is smootli. Tlie total linear shrinkage. ])lastic basis,

is 4.8%, at cone 3. It could be used for common brick, but the plasticity

is barel.y sufificient.

No. 238 (p. 70). Calaveras County. Campo Seco. This is an nnpure
sericite schist that is said to have been used as a refractory clay in the

former smelter of the Penn Mining Co. The jilasticity is weak, the dry
strength is low, and in the dried condition it is very soft and friable.

The colors are : dry and wet, grayish white ; cone 010, 17"f ; cones 06

to 1, 17"d ; cones 5 and 9, 2V'"i. Steel hardness is developed at cone

02, and less than 10% absorption at cone 5. A vesicular structure

developed at cone 9. The maximum total linear shrinkage, ])lastic

basis, is 9.3%, at cone 5. The material is of doubtful value in ceramics.

No. 269. Inyo County. American Silica Co. "Death Valley Super-

fine." This is a very fine-grained, sandy material, with sufficient clay

to give a short and s])ongy plasticity to the nuiss. There is con-

siderable effervescence in hydrochloric acid. The dry strength is

medium Ioav, and in the dried condition it is hard, and has a fine sandy
texture. The colors are : dry, 17'"d ; wet, 17'"b ; cones 010 to 06, 15"f

;

cones 04 to 1, whiter than 17"; cone 3, 17"d. Steel hardness is devel-

oi)ed at cone 3. The fired structure is sound and fine-granular. The
total linear shrinkage, plastic basis, is 26.6%, at cone 3. The softening

point w^as not determined.

No. 284 (p. 232). Tulare County. Ducor. W. A. Sears deposit.

See also No. 285, class 5. and 283-A and B. class 9. This is an impure
kaolin, having weak plasticity, low dry strength, and a medium-hard,
coarse-grained, open texture in the dry condition. It was only fired to

four cone numbers. The colors are: dry, 15"d; wet, 17"; cones 1, 5, 9

and 13, 15". The fired colors are rather unsatisfactory yellows for

most ceramic jiroducts. The fired structure is weak and coarse-granu-

lar. The total linear shrinkage, plastic basis, is 6.4%. The softening

point was not determined. This is the least satisfactory of the sam-

ples tested from this de])osit. Yellow scumming is jironounced.

b. Dense-Burning, Less Than 6% Apparp:nt Porosity Below
Cone 10.

11. Low Strength.

No. 166 (p. rm. Nevada County. Wolf. Coe property. Pine Hill

Mine. See also No. 159 and 160 in class 1 and 167 in class 10. This is

similar to No. 159, but contains a higher jiroportion of fluxes and color-

ing matter. The residue on 200-mesh is 4.6%. The plasticity is smooth,
and moderately strong, the dry strength is medium-low, and in the dried

condition it is medium-hard, fine-grained and close-textured. The
colors are : dry, 13"f ; wet, 9"d ; cones 010 to 06, 7"f ; cones 04 to 3, 5"f

;

cones 5 and 7, 5""f ; cone 9, ]3""f. Plasticity is not destroyed until

cone 06 is reached, but steel hardness is developed at cone 02. Less

than lO'^c absorption api)ears at cone 02, and a vesicular structure is

developed above cone 3. The fired structure, from cone 02 to cone 3,



CLAY RESOURCES AXD CERAMIC INDUSTRY 317

is soniu], and stony, with a smooth surface texture,

total linear shriiii\a;^('. phistic basis, is l.l.S';, at eone '^.

|)oiiit is cone 1:5. Tlie ehiy nii^dit Wud some use as a vit

hurt', eream, or i)ink bodies burned between the limits

eone 8.

TABLE No. 22.

M. Buff-Burning Clays.

B. Non -refractory clay.s, .softening point cone 27-

Tlie maximum
The soften iiig

rifyino ao-ent in

of eone 02 and
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Al)sorption and linear shrinkage curves for clays of class 9.
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Absorption and linear shrinkage curves for clays of classes 10 and 11.
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III. RED-BURNING CLAYS.

A. Open- Burning, Do Not Attain Less Than 6% Apparent Porosity at Any
Temperature Short of Actual Fusion.

12. ]\I{'(liuiii 1() 1 1 lull strength.

^'o. 8 (p. 163). Riverside County. Alberhill C. & C. Co. "Red Clay
N'o. 2." This is used ]ii'iii(M]ially as a rcd-eolorinp- day in the nianu-

facturc (if I'licc hi-ieiv and other higli-^'rade red-bnrnetl pi'oduets. It is

siiiiilai' in its properties to No. 7 (class 13), but is not (juite as uniformly
line-grained, has gi'eater sliiiidvage and strengtli, and vitrifies more
tlioi-ongldy at eone 13. The eolors ai-e as follows: dry, 11"1); wet, 11";

cones 010 to 3, H'b; cone 5, !)"b ; cone 7, 7"b; cones 9 and 11, 5"; and
eone 13, 5"'"b (flashed). Finger-nail liardne.ss is found at cone 08,

and steel liardness at coiic !>. The total linear shrinkage, i)lastic basis,

at eone 13, is 1.1.8^7 . Tlie softening i)oint is cone l!)-2(). The best

firing range is from cone 08 to cone 11, and especially good results are

obtained from cone 1 to cone 7.

No. 18 (p. 1()3). Riversi(h' County. Alberhill C. & C. Co. "Clark
Tuiiiiel ^Mottled." This is a i)lastic red-burning clay, used in sewer-

pi l)e mixes to increase! the vitrification range of the mix. It contains

15.6/^ of -|-2()()-mesh .sand, has excell^init 'plasticity, medium dry
strength, and in the dried state is medium hard and has a medium
grain. The colors are: drj^ ll"b; wet, 9"; cones 010 to 06, 9'b; cones

04 to 02, n/; cones 1 to 7, 9'i; cones 9 to 11, 5". Finger-iuiil hardness
is (levelo])ed at cone 010, and steel hardness at cone 3. The total linear

shrinkage, plastic basis, is 17.8% at cone 11. The softening point is

eone 19. The be.st firing range is from cone 1 to cone 11.

No. 24 (]). 163,). Riverside County. Albei-hill C. & C. Co. "West
Tunnel ^Mottled." This is a red-burning clay used in sagger mixes
and face brick. It contains 13.8% of -|--00-mesh .sand and has smooth
and .strong plasticit}', medium dry strength. In the dry condition it is

medium-hard, fine-grained, close-textured, with a tendency to laminate.
The colors are: dry, ll"d; wet, 9"; cones 010 to 04, 9'b; 'cones 02 to 3,

7"b ; cone 5, 9"
; cone 7, 5"k ; cone 9, 5"i ; cones 11 and 13, 1'". Finger-

nail liardne.ss develops below cone 010, and steel hardness at cone 7.

The specimens appear to be well vitrified at cones 11 and 13, but the
absorptions are greater than 10%, at these temperatures. Some of the
test pieces are slightly cracked. The maximum total linear shrinkage,
plastic basis, is 14.2% at cone 11. The softening point is cone 18-19.

The best firing range is from cone 5 to cone 11. Slight bloating is

noted at cone 13.

No. 26 (p. 163). Riverside County. Alberhill C. & C. Co. "West
Yellow Stripping." This is used for face brick and sewer-pipe. It

contains 21.8% of -4-200-mesh sand and has a smooth and strong plas-

ticity, exceptionally high diy strength, high drying shrinkage, and
medium firing-slirinkage. It laminates easily, warps badly in drying,
and in the dry state is hard, with a fine grain and close texture. The
colors are: dry, 19"; wet, 19"i; cone 010, ll"b, cones 08 and 06, 9";

cone 04, 11" ; cones 02 to 3, 7" ; cones 5 and 7, 5" ; cone 9, 7" ; cone 11,
5'"; cone 13, 5'"i. The fired colors are excellent for the darker shades

-'1

—
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of face brick. Piiifrer-uail liardiiess is present in the dry condition,

and steel hardness appears at cone 1. Absorptions below 10/^ appear

at cone 02. Bloatinff lieojins at cone i). The total maximum linear

shrinka<re, plastic basis, is ISSt'/i , at cone 7, and bloatinjr appears at

liijrher temperatures. Tlie best firinpr ran<re is from cone 02 to cone 7.

The clay is especially valuable for its hi^h dry and fired strength, and
its wide vitrification range at commercial temperatures.

No. 32 (\). 205) . San Diego County. Linda Vista. Vitrified Products

Co. A yellow clay-shale of Tertiary age. It is used for structural

ware. It has good plasticity, medium high dry strength, and good dry
condition. Some lime is present, wliicli does no harm if tlie larger lime

boulders are avoided in mining, and if the mix is well prepared in the

plant. The colors are: dry, 17"d ; wet, 17"; cone 010. ll'b; cone 08,

11' ; cones 06 to 02, 9' ; cones 1 and 3, 5"'k. Finger-nail hardness is

present in the dry state, and steel hardness appears at cone 04. In the

sample tested, the maximum total shrinkage, plastic basis, is 11.2%, at

cone 1. The absorption at this point is 8.7%. and at higher tempera-

tures bloating begins, accompanied by the development of yellow-green

colors typical of the presence of lime. It is possible that the sample
contains more lime than is usually present in the material delivered

to the plant. The best firing range is from cone 010 to cone 1.

No. 3.-) (p. 202). San Diego County. Cardiff. C41adding, ]\IcBean

and Co. This is a red-burning face-brick clay with excellent plas-

ticity, high dry strength, and safe drying properties. It contains 16.4%
of -j-200-mesh sand. In the dry state it is hard, and has a medium
grain and open texture. The colors are : drv, 17"f ; wet, 15"d ; cones

010 and 08, ll"b; cones 06 and 04, ll'b; cone 01, 9'b; cone 1, 9'; cones

3 to 7, 7"; cones 9 and 11, 5"i ; cone 13, 13"i. The fired colors are

excellent intermediate shades for face brick. Finger-nail hardness
appears below cone 010, and steel hardness at cone 1. Vitrification is

well advanced, but not complete, at cone 13. The total linear shrink-

age, plastic basis, at cone 13, is 14.6%. The softening point is cone
17-18. The best firing range is from cone 1 to above cone 13. The
long firing range and high dry strength of this clay are its specially

desirable features.

Vrt. i() (p. 203). San Diego County. Xear Carlsbad. Pacific Clay
Products Co. "Kelly Ranch Yellow." This is a red-burning, i)lastic

clay with a long vitrification range, from a bed underlying that from
which sample Xo. 39 was taken. It is suitable for the manufacture of

face brick, sewer-pipe, roofing tile, and similar products. The sample
contains 4.8% of -|-200-mesh sand. It has a smooth, strong plasticity,

high dry strength, and the dry .structure is hard, fine-grained, and
dense. The colors are: dry, 17"'b; wet, 17"i; cones 010 to 04, 9'b;

cone 02, 9'; cones 1 to 5. 9'i; cones 7 and 9. o". The fired colors cover

a good range of brilliant reds for face brick and roofing tile. Finger-
nail hardness is approached in the dry state, and steel hardness appears
at cone 08. Porosity under 10 /r is found at cone 1. and bloating begins

above cone 5. The total maximum linear shrinkage, plastic basis, is

18.9% at cone 9. The softening point is cone 18-19. The best firing

range is from cone 02 to cone 13.

No. 6') (p. 141). Orange County. Brea. Brea Brick Co. This is a
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rctl-buniinji: surface cIjiv suitable \\)V the nianur.U'turc oi" coinnuiu brick.

It effervesces sliprlitly in iiydrochloric acid. The jilasticity is good,
with a tendency id become sticky Avilli exc(\ss watiu'. tlie diy strength is

liU'diuin hitrli. and the dry condition is hard, (h'use, and granular. Tt

contains 4').'2'/r of -|--'**'-J"t'^h sand. The colors are: drv, 17'"b; Avet,

l.V'k; cones 010 and 08, il'b; cone 06, !»'; cone 04, g'iTcone 02, 9'k;

cones .'{ and 5, 5'k; cone 7, 5"in. The fired colors are excellent for

common brick. Finger-nail hardness is ol)tained below cone 010, and
steel hardness develops at cone 3. Vitrification is comi)lete at cone 7,

and bloating begins below cone !). The fired condition is souiul, open,

and strong. The nuiximum total linear shi-inkage, plastic basis, is

11.9 /( , at cone 7. The best firing range is from cone 010 to coti(> 7,

and good structures are obtained from cone 3 to cone 7.

No. 6.9 (]). 169). liiverside County. 10 m. south of Coi-ona. Emsco
Clay Co. "Red Horse." This is a red-burning clay with smooth,
strong plasticity. It is suitable as an ingredient of red earthenware,
roofing tile, face brick, and sewer-pipe mixes. The sample contains

I'-i.H'/r of -|-200-mesli sand. The dry strength is medium, and the dry
condition is medium hard, fine-grained and close-textured. The colors

are: dry, 9'b; wet, 9'i ; cones 010 to 04, 7'b ; cones 02 to 3, 9'; cone 5,

7''; cone 7 to 11, 5''i. The fired colors cover an interesting range of

deep reds. Finger-nail hardness is developed below cone 010, and steel

hardness at cone 04. Vitrification is practically complete at cone 7,

but the apparent porosity is still above 8 per cent. All test pieces

above cone 08 are slightly cracked. The fired condition is strong,

tough and fine-grained. The total linear shrinkage, plastic basis, at

cone 7, is 14.4%. The softening i)oint is cone 18-19. The best firing-

range is from cone 04 to cone 7. [The shrinkage and apparent porosity

data at cones 11 and 13 were lost. See absorption curve for general

trend.]

Xo. 73 (]). 169). Riverside County. Em.sco Clay Co. "Bone."
Although this is locally" classed as a bone clay on account of its pisolitic

structure in the raw state, it is lateritic, and contains so much iron as

to give a low^ fusion point. It contains 46.8% of +200-mesh material.

The iilasticity is spongy, ])ut fairly strong, the dry strength is medium,
and the dry condition is granular, and o])en-textured. The colors are

:

dry, 9'd; wet, ll'i ; cones 010 to 04, ll'f ; cones 02 to 5, 7'^b ; cone 7 to

11, 9"'b ; cone 13, 5''''k. The fired colors are suitable for red face brick

and roofing tile. Finger-nail hardness is develoi)ed below cone 010, and
steel hardness at cone 1. All fired test pieces are sound, granular, and
strong. Vitrification is complete at (approx.) cone 7, bej^ond which

temperature, bloating gradually develops. The maximum total linear

shrinkage, plastic basis, is 9.2^t, at cone 7. Absori)tions below 10%
are obtained at cone 02 or higher. The softening point is cone 15.

The best firing range is from cone 02 to cone 7. The clay can be used

as a coloring agent, and to prolong the vitrification range of red-burned

structural ware.

Xo. 100 (p. 171). Riverside County. Alberhill. G., McB. & Co.

"Yellow Striii])ing." This is an impure, sandy clay that is used in

face-brick and sewer-pipe mixtures. It effervesces slightly in hydro-

chloric acid. The plasticity is good, the dry strength is exceptionally
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high, and in the dried condition the clay has finger-nail hardness, and
is dense and fine-grained. It contains 20.8% of 4-200-inesh sand.

The colors are: dry, 15"d ; wet, 17''; cones 010 to 02, 9'b; cone 1, 9'i;

cones 3 to 11, 5'i. Steel hardness is developed at cone 06. Absorptions
below 10% are obtained from cone 02 to cone 9, inclusive. All fired

test pieces are sound, and have a stony structure. Vitrification is

complete at cone 5, and bloating begins above cone 9. The maximum
total linear shrinkage, plastic basis, is 17.3%, at cone 5. The softening

])oint is cone 14-15.

No. ion (p. 171). Riverside County. Alberhill. G., IMcB. & Co.

"Sloan lied." This is a red-burning clay with good i)lasticity, medium
dry strength, and in the dried condition it is soft, medium-grained, and
open-textured. It contains 17.0% of -|-200-mesh sand. It is used for

face brick, roofing tile, and .similar products. The colors are : dry,

ll'd; wet, 9'k; cones 010 to 5, 9'b; cone 7, 7"b; cones 9 to 13, 5"i.

Finger-nail hardness is developed at cone 06, and steel hardness at

cone 1. The fired structures are all sound and stony, with a slightly

roughened surface texture. Absorptions below 10% are obtained at

cone 7 or above. The total linear shrinkage, plastic basis, at cone 13,

is 15.0%. The softening point is cone 18-19.

No. 112 (p. 178). Riverside County. Alberhill. P. C. P. Co.
'

' Hoist Pit Blue.
'

' This is a plastic, pink-burning clay that is used in

sewer-pipe mixes. The plasticity is excellent, the dry strength is

medium, and in the dried condition the clay is soft, medium-grained,

and open-textured. It contains 25.0% of -|-200-mesh sand. The colors

are : dry, 17'"b ; wet, 19''k ; cones 010 to 02, 7'd ; cones 1 to 7, 7''d

;

cone 9, 9'''d ; cones 11 and 13, 13'"i. Finger-nail hardness appears

below cone 010, and steel hardness at cone 1. Absorptions below 10%
are obtained at cone 7. The fired structure is sound and heterogeneous,

and the fired surface texture is smooth. The total linear shrinkage,

plastic basis, at cone 13, is 16.1%. The softening point is cone 19.

No. 113 (p. 176). Riverside County. Alberhill. P. C. P. Co.

"Hoist Pit Red." This is a red-burning sandy clay of use in sewer-

pipe mixes, roofing tile, red earthenware, etc. It contains 18.6% of

-|-200-mesh sand. The plasticity is excellent, the dry strength is

medium high, and in the dried condition the clay is hard, brittle, fine-

grained and close-textured. The colors are : dry, 9'b ; wet, 7'i ; cones

010 to 7, 9'; cones 9 to 13, 9"'. Finger-nail hardness (nearly) is

present in the dried state, and steel hardness appears at cone 3. The
fired condition is sound and fine-grained, and the fired surface texture

is slightly rough. The total linear shrinkage, plastic basis, at cone 13,

is 11.3%. The softening point is cone 23-26.

No. 117 (p. 131). Santa Cruz County. Castroville. Joe Area.

This is an excessively plastic surface clay, that can almost be classed

as an adobe. It is used for making hand-made roofing tile on a small

scale. It has an exceptionally high dry strength, but must be dried

carefully to prevent warping and ei-acking. In the dried condition it

is dense, fine grained, and has finger-nail hardness. The colors are

:

dry, 17"'b ; wet, 17"'i ; cones 010 to 06, 9'b ; cone 04, 9' ; cone 02, 9"i.

Steel hardness develops at cone 02. Bloating is well advanced at cone 1.

All test pieces cracked on firing. The maximum total linear shrinkage,
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plastic basis, is 18.0%, at cone 02. Most of the shrinkage takes place

iluring drying. The best firing range is from cone 010 to cone 02.

The short vitrification range and the poor drying qualities of this clay

preclude its general use for structural-clay products.

No. 119 (y). 1^). Contra Costa County. Point Richmond. Richmond
Pressed Brick Co. This is one of tlie tyi)ical red-burning Tertiary clays

of the San Francisco Bay region that are widely used for the manufac-
ture of common brick and buikling tile. As ground, the sample con-

tains 43.2% of +200-mesh sand. The phisticity is good, the dry
strength is medium, and the dried condition is hard, medium-grained,

and open-textured. The colors are : dry, 17'^^'
; wet, 17""i ; cone 010,

13"b; cone 08, ll^'b; cones 06 and 04, 9''; cone 01, 7"i; cone 1, 5'k.

Steel hardness is developed at cone 04-f-. Vitrification is complete at

cone 1, and bloating begins at sliglitly higher temperatures. The fired

.structure is sound and fine-granular, and slightly roughened surface

textures are obtained. The maximum total linear shrinkage, plastic

basis, is 12.1%, at cone 1.

No. 155 (p. 151). Placer County. Lincoln. Gladding, McBean & Co.

"Pit Sand." This is a red-burning sand-clay mixture that is used in

tlie manufacture of roofing tile, sewer pipe, and other red-body ware.

The residue on 200-mesh is 31.8%. The ])lasticity is fair, the dry
strength is medium high, and in the dried condition it is hard, medium-
grained, and open-textured. The colors are: dry, 17''"d ; wet, 17"";

cones 010 to 06, 13"; cones 04 and 02, 1"; cones'l to 5, ll"i; cone 7,

5"m. Finger-nail hardness is present in the dried condition, and steel

liardness is developed at cone 1. The fired structure is sound, except for

light hair-cracks on the surface. The fired surface texture is rougli.

Bloating begins at cone 7, before the body is vitrified to a low absorj)-

tion. The maximum total linear shrinkage, plastic basis, is 15.0% , at

cone 5.

iVo. 77^ (p. 66). Butte County. Oroville. Quincy i-oad. This sample
is representative of a residual deposit of decomposed granite. The plas-

ticity is fair, the dry strength is medium high, and in the dried condition

it is medium hard, coarse-grained, and open-textured. The colors are

:

dry, 15"d; wet, 15"; cone 010, 15"; cone 08, 13"; cones 06 and 04, 11';

cone 02, 9' ; cone 1, 7'i. These are good colors for common brick.

Steel hardness is not developed up to cone 1. the upper temperature
limit studied. The fired structure is .sound and granular, and the sur-

face texture is moderately rough. The total linear shrinkage, plastic

basis, is 8.2%, at cone 1. The material is suited for the manufacture of

common brick.

.Vo. i78 (p. 66). Butte County. Palermo. Lund Brick Yard. This

is a clay-gravel mixture from a Tertiary river channel and is being used
for the manufacture of common brick. Three separate samples were
taken. No. 178-1, 2, and 3, each representing different phases of the

material. Only one of these. No. 178-2, was tested completely. The
others were fired to but three different temperatures each. The differ-

ences between the three varieties are the result of differing proportions

of sand, silt, and gravel. No. 178-1 contains 51.6% of +200-mesh sand,

No. 178-2 contains 23.6%, and No. 178-3 contains 15.2%. This descrip-

tion covers No. 178-2, and the reader is referred to the tabulated data
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for the results on the other samples. The plasticity is strong, but with a

tendency to stickiness when excess water is used. Tlie dry strength is

higli, and in the dried condition it has finyer-nail hardness, is medium-
o-rained, and open-textured. The tendency to laminate is pronounced.
The colors are : dry, ll'b ; wet, ll'i ; cones 010 to 3, 9'i ; cone 6, 5'k.

Steel hardness is developed at cone 02, and less than 10/r absorption at

cone 6. The fired structure is strong and stony,* with a slight tendency
to crack. The surface texture is moderately rough. The total linear

sliriid<age, i)lastic basis, is 15.8%, at cone 6. The best firing range is

from cone 02 to cone 6, for hard-burned ware, and from cones 06 to 02
for soft-burned ware. The material makes a strong brick with good
colors, but the irregularity of the de))osit is i\u uncertain factor that

makes the close control of shrinkage difficult.

No. 180 (p. 77). Del Norte County. Crescent City. Elk Valley.

Tliis is a common-brick clay. The ])lasticity is good, the dry strengtli

is medium, and in the dried condition it is hard, fine-grained, and close-

textured. It contains 19.2^/c of +200-mesh sand. The colors are: dry,

17''b ; wet, IT'^i ; cones 010 to 06, 9' ; cones 04 to 3, 9'i ; cone 6, 5'k.

Steel hardness is developed at cone 1, and less than 10*^/ absorjition at

cone 3. All test pieces are sound. The total linear shrinkage, plastic

basis, is 17.5%. The best firing range is from cone 010 to cone 3. The
clay is entirely suitable for the manufacture of red brick either by the

soft-mud or stiff-mud process.

No. 183 (p. 81). Humboldt County. Eureka. Thompson Brick Co.
This is a common-brick clay with good i^lasticity, high dry strength,

and in the dried condition it has finger-nail hardness, is fine-grained and
close-textured. It contains 16.8% of -|-200-mesh sand. The colors are:
dry, 17"d; wet, 17"k; cones 010 to 06, 11'; cone 04, 9'; cone 02, 7'i

;

cone 1, 7'm; cones 3 and 5, 7"m. Steel hardness is developed at cone
010, and less than 10% absorptioji at cone 02. The fired structure is

generally sound, but with a tendency to crack. Bloating begins above
cone 3. The maximum total linear shrinkage, plastic basis, is 16.6%., at

cone 3. The clay is mixed at the ]ilant with a sandier variety to insure
safer drying and firing.

No. 183 {]}. SI). Humboldt County. Eureka. Second Slough. This
is a common clay that has not been used. It has sticky plasticity, high
dry strength, and in the dried condition it is hard, medium-grained, and
close-texturod. The colors are: dry, 17"d; wet, 17"k ; cones 010 to 08,

9'd ; cones 06 and 04, 9'b ; cone 02, 7"
; cone 1, 5"k ; cones 3 and 5, 5"m.

Steel hardness and less than 10% absorption are developed at cone 02.

The fired structure is sound, uji to cone 1, beyond which bloating begins.

The maximum total linear shrinkage, i)lastic basis, is 18.9'X, at cone 1.

The clay Avould be satisfactory for common-brick manufacture, if

mixed with less plastic material.

No. 199 (p. 74). Contra Costa County. Port Costa. Port Costa
Brick Co. This is a plastic, red-burning Tertiary shale that is used for

the manufacture of common brick and hollow tile. There is strong
effervescence in hydrochloric acid. The i)lasticity is good, with a

tendency to stickiness, and dry strength is medium, and in the dried
condition it is medium-hard, medium-grained, and close-textured. The
sample, as ground, contains 40.2% of -j-200-mesh sand. The colors are:
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dry, 21""f; wet, 21""; cones 010 to 04, ll'b; com' 02, })' ; cone 1, 7";

cone 8, 7"k. Steel hartlness is developed at cone 04. and less than 10%
absorption at cone 02. The fired structure is sound, up to cone 1, above

which bloatin<r begins. The .surface texture is .sliprhtly rough. The total

linear shrinkage. i)lastic basis, is 14.8V,, at eoiu^ 1. The best firing

range is from cone 04 to cone 1.

.Yo. 505 (p. 282). Tulare County. Porterville. Black slate. This is

a black slate that develops good plasticity, medium dry strength, and
fires to a red color. In the dried condition it has finger-nail hardness,

is coai-se-grained, and open-textured. ft should be finely ground to

avoid excessive lamination. The colors are: dry, 15"'"; wet, nearly

black ; cones 010 and 08, 17"b ; cone 06, 18"b ; cone 04, 11" ; cone 02, 7".

Steel hardness is developed at cone 04. The fired structure is sound and
strong and the surface texture is I'ough. The total lineai- shrinkage,

plastic basis, is 1.9'/t . at cone 8. This should be a good clay for com-

mon brick and hollow tile.

No. 211 (p. 131). Monterey County. Near Monterey on Salinas road.

Monterey Mission Tile Co. This is an adobe clay that is used for the

manufacture of hand-made roofing and step tile. The plasticity is

strong and sticky, the dry strength is high, and in the dried condition

it has finger-nail hardness, is fine-grained, and close-textured. Serious

warping and cracking results in drving when the clay is used alone.

The colors are: dry, 15""'; wet, 15""'k ; cones 010 to 06, 15" b; cone

04. 11". Steel hardness and less than 10% absorption are present at

cone 010. All test pieces cracked in firing, and serious bloating takes

place at cone 04. The maximum total linear shrinkage, plastic basis,

is 15.4%, at cone 06. This clay can not be used alone, but when grogged

with crushed tile made from the same clay, very attractive hand-made

tile can be made.

No. 216 and 217 (]). 218). San Luis Obispo County. State highway
2 m. south of Santa Margarita. These two samples are representative

of a large deposit of red-burning shale. The shale develops good

plasticity without the necessity of tine grinding. The dry strength is

medium, and in the dried condition it is hard and close-textured. The
colors are: dry, 17"i to 15"; wet, 15"k; cones 010 and 08, 11'; cones 06

and 04, 9'i ; cone 02, 7'k; and cone 1, 7'm. Steel hardness and less than

10^,' absorption are developed at cone 02. The fired structure is strong,

but the test pieces that were fired at or above cone 02 are slightly

checked. The total linear shrinkage, plastic basis, at cone 1, is 12.4%
for No. 216, and 13.3%o for No. 217. The best firing range is from
cone 04 to cone 1. The material seems entirely suitable for the manu-
facture of hard or soft-fired heavy clay products, and is a possible

material for paving brick.

No. 251 {p. 52). Amador County. lone. Core drill hole No. 57-1,

Arroyo Seco Grant. This is a red-burning clay with smooth and
strong plasticity, and medium dry strength. In the dried condition it

is medium hard, fine-grained, and close-textured. It effervesces slightly

in hydrochloric acid. Some fine sand is present. The colors are: dry,

15'd'; Avet, 15'b; cones 1 and 5, 9"b; cones 9 and 13, ll"i. Steel hard-

ness and less than 10% absorption are developed below cone 1. Blister-

ing is noted at cone 13, otherwise the fired structure is sound and
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stony. TJie surface texture is smooth. Tlic maximum total linear

shrinkage, plastic basis, is 18.8%, at cone 9. The softening point is

cone 23. This clay is suitable for face brick.

No. 261 {p. 159). Placer County. East of Lincoln. Valley View
Mine. This is an iron-stained kaolin, witli fair plasticity and medium
dry strength. In the dried condition it is hard, fine-grained, open-

textured and heterogeneous. The colors are: dry, ll"d; wet, 15"b;
cones 010 to 1, T'h; cone 3, T'd; cones 5 and 7, 13"; cones 9 and 13,

15". Steel hardness is not developed at cone 3. The fired structure is

sound, except for a few superficial hair cracks. The surface texture

is moderately rough. The total lijiear slirinkage, plastic basis, is 17.7%
at cone 13. The softening point is cone 28, yet it is distinctly a red-

burning clay. The material might be used in face brick and terra

cotta.

13. Low Strength.o

No. 7 (p. 163). Riverside County. Alberhill C. & C. Co. "Pink
Mottled." This is one of the important face-brick, roof-tile, and floor-

tile clays from the Alberhill district. It is a fine-grained, pink-yellow
mottled clay of medium hardness, develops a .smooth and strong
plasticity, and has medium low dry strength. It contains 14.2% of

+200-mesh sand. The colors are as follows: dry, ll"d; wet, 11";
cones 010 to 3, 9'b; cone 5, 7'd; cone 7. 7'b; cones 9 and 11, 7"; cone

13, 7"i. These are good pinks and light reds for face brick, floor tile,

etc. At cone 13, fine black specks appear, giving a not unpleasing
mottled effect, which could be reproduced at lower temperatures by
flashing. The fired surfaces have a smooth texture, capable of taking

a polish. Finger-nail hardness is not developed until cone 06 is

reached. The hardness at cone 13 is slightly less than steel, although
vitrification is not complete at that temperature. The total linear

shrinkage, plastic basis, is 10.5% at cone 13. The softening point is

cone 17. The best firing range is from cone 06 to cone 11.

No. 73 (y). 169) . Riverside County. Emsco Clav Co. "Red." This

is similar to No. 8 (class 12) "Red Clay No. 2" from the Alberhill Coal
and Clay Co. pits, but has lower drying and firing shrinkage, and
lower strength. It is used mainly as a coloring clay in face brick, and
other high-grade red-burning products. The residue on 200-mesh is

12.6%. It has a smooth and moderately .strong plasticity, medium low
dry strength, and a soft, fine-grained, close-textured dry condition.

The colors are: dry, 7'; Avet, 7'i; cones 010 to 13, 9', with a slight

darkening toward the higher cone numbers. Finger-nail hardness is

developed below cone 010 and steel hardness at cone 3. The fired

structure is tough and stony. Tlie total linear firing shrinkage, plastic

basis, is 12.5%, at cone 13. The softening point is cone 20. The best

firing range is from cone 02 to cone 13. Vitrification is practically

complete at cone 11.

No. 122 (p. 53). Amador County. lone. Arroyo Seco Grant, Jones
Butte. Leased by Stockton Fire Brick Co. Laterite. This is a true

laterite for which no ceramic uses have yet been found, but which
occurs in sufficient abundance to be of possible interest. The sample
contains a large proportion of non-plastic grains, and the plasticity
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is weak and sliort. Tlie dry .sti-o]i<>:lli is nuHliiuu low, and the dried

condition is modiuiii liard, incdium frrained, and open-textured. The
colors are: dry, 5"; wet, 'Vi; cones OK) to :{, 5"; cones 5 and 7, 9"';

cone 9, 9"i ; eone 11, ll"k. Steel liardness appears at cone 1. Less

than 10% absori)tion is i)resent at cone f}. The fired structure is

^n-anular and hair-craeked. The total linear slirinkajje, plastic basis,

at cone 11, is 17.5%. The softening point is cone 17-18.

No. i:ri (]). 62). Amador roniily. lone. "Newman Red Mottled."

This is a red-bnrniiifif clay witli «?ood ]>]asticity, low dry strength, and
in the dried condition it is very soft, fine-gi-ained, and close-textured.

It contains 'A:2% of -f'200-mesh sand. The colors are: dry, 9"b; wet,

!)"; cones 010 to 02. 9')); cones 1 to 7, 9'; cones 9 to 13, 7'. Steel

hardness appears at cone 1, and less than 10%j absorption at cone 11.

The fired structure is stony, and at cones 11 and 13 several tension

cracks appeared during firing. The total linear shrinkage, plastic

basis, at eone 13, is 20.0%. The softening i)oint is eone 23-26. The
best firing range is from eone 1 to cone 9. The clay can be used as a

coloring clay for face brick, roofing tile, and similar ware.

Xo. 171 (p. 136). Xeva(hi Connty. Xortli F.loomfield road. This is a

i-ed-burning clay tliat could be used for common-brick manufacture.

The plasticity is fair, the dry strength is medium low, and in the dried

condition it is hard, fine-grained, and close textured. A tendency to

develop drvinu- cracks was noted. Tlie colors are: dry, 17'f; wet,

21"'; cones 010 to 06, ir)"b; cone 04, 15"d; cone 02, 11'; cone 1, 9'.

The fired colors are suitable for common brick, roofing tile, etc. Steel

hardness appears at eone 02, and less than 10% absorption at cone 1.

The fired structui'e is stony, and is sound except for a few small cracks,

which may have been formed during drying. The surface texture is

snu)oth. The total linear shrinkage, plastic basis, is 16.1%, at eone 1.

Xon-plastics should be added.

No. 1.98 (p. 125). Marin County. San Rafael. ' McNear Brick Co.

Til is is a red-burning, sandy, clay-sliale that develops sufficient plas-

ticity for brick and liollow-tile making. The dry strengtli is medium-
low, and in tiie dried condition it is medium-hard, coarse-grained, and
open-textured. Tlie sample as ground contains 55.8% of +2^^^-"i^^''

material. The colors are: dry, 15"b ; wet, 15"i ; cones 010 and 08, 7'b

;

cones 06 and 04, 9'b; cones 02 to 6, 9"b. Steel hardness is developed

at cone 1. The fired structure is coarse-granular and open, and hair-

cracks are prominent, especially when fired above coiu' 1. The total

linear shi'inkage, plastic basis, is 11.8%), at cone 6. The best firing

range is from cone 04 to cone 6. The sample contains more non-

plastic nuitter than the normal run-of-pit material.

No. 218 {p. IHl). Riverside County. 8 m. south of Corona. This is

a pink-mottled clay with excellent plasticity and medium-low dry

strength. It is similar to No. 72 (Emsco Red). In the dried condition

it is medium-hard, brittle, fine-grained and close-textured. The colors

are : dry, ll'b ; wet, 9'i ; cones 010 to 3, 11' ; cone 5, 7'b. Steel hardness

is developed at cone 3. The fired structure is sound and stony and the

surface texture is smooth. The total linear shrinkage, plastic basis, is

19.5%, at cone 11. The softening point is cone 23. The clay is suitable

for the manufaeture of face brick, roofing tile, and similar products.
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No. 256 (p. 52). Amador County. Tone. Core drill hole No. 60,

Arroyo Seco Grant. This is a red-burning clay with good, but sticky,

plasticity and medium-low dry strength. In the dried condition it is

medium-hard, fine-grained, and open-textured. The colors are: dry,

n"d ; Avet, 11" ; cone 1, 9" ; cone 5, 7"i ; cone 9, 9"'
; cone 13, 9'"i. Steel

hardness is develo])ed at cone 5, and less tlian '[{Y/< absor])tion at cone
13. Tlie fired structure is weak and hair-cracked. The total linear

shrinkage, plastic basis, at cone 13, is 20.3 /< . The softening point is

cone 19-20. This is not a good clay, but could be used as part of a

face-brick mixture.

TABLE No. 24.

III. Red-Burning Clays.

A. Opeii-buniins, tlo not attain less than 6% apoarent porosity at any temperature
short of actual fusion.

12. Medium to high strength.

flay
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Absorption anrl lin<-;tr shrinkago curvis for clays of class 12.
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(Tiii'lss appeared in the test iirin^i, jji-obably cau.sed by too rapid firing

duriiiji- tlu' water-smokiiijr stajie. Tlie total linear .slirinkajre, plastic

basis, at cone }'). is 2\.-\' i . The softening point is cone 2."?. The best

firing i-ange is from eone 02 to cone ^'^. The wide vitrification range of

this eiay within tlie limits of commercial firing is its principal merit.

With the addition of non-plastic material, it is suitable for pink- and
l)uft'-burned face brick, roofing tile, and similar ])roduets, as well as for

saggei-s.

A'o. ^^;? (p. 163). Riverside County. Alberhill C. & C. Co. "Yellow
Owl Cut." This is a yellowish clay containing 12.6'/, of +2()()-mesli

sai.J, and has good jjlasticity, high drying shriidcage, medium-high dry
strength, and good dry condition, though with a tendency to laminate. It

is used in sewer-])i])e mixes. The colors are : drv, 15"d ; wet, 15"
; cones

010 to 08, 5'd ; cones 06 to 0-1, 7'd ; cones 02 and 1, 9'b ; cones 3 to 7, 7"b ;

cones 9 to 13, 9""d. Finger-nail hardness is developed at cone 010, and
steel hardness at cone 1. The total linear shrinkage, plastic basis, is

1H.6'(, at cone 11, and slight bloating a])i)ears at cone 13. The soften-

ing i)oint is cone 17. The best firing i-ange is from cone 02 to cone 11.

The most desirable features of this clay are its dry strength and wide
vitrification range.

Xo. 75 (p. 174). Riverside County. Alberhill. L. A. B. Co. "Red
Xo. 2." This is a vitrifying clay with its light-red firing colors that is

valuable in roofing-tile and face-brick mixtures. In the natural state

it is hard and brittle and the color is mottled i)iidv and cream. It con-

tains 16.4'>v of -(-200-mesh sand. The plasticity is excellent, the dry
strength is medium, and the dried condition is medium-hard, and
medium close-grained. The colors are: drv, 7"b ; wet, 7"; cones 010
to 1, 9'b; cones 3 to 9, 9"b ; cones 11 and 13, l""i (flashed). Finger-
nail hardness ai)pears below cone 010, and steel hardness at eone 3.

Absor])tions below lO'^ are obtained at cone 5, and vitrification is com-
l^lete at coiu^ 11. Slight bloating ap])ears at cone 13, under reducing
conditions. The fired test pieces are moderately hair-cracked, and at

cones 11 and 13 a few large open cracks appear. The maximum total

linear firing shrinkage, ])lastic basis, is 24.0^^, at cone 11. The soften-

ing point is cone 20-2)]. The best firing range is from cone 3 to cone 11.

The clay should be mixed with non-plastics to obtain safe firing

l)roperties.

No. 123 (p. 56). Amador County. lone (Carbondale). Lea.sed by
G. A. Starkweather. "Yaru No. 2." This is a red-burning clay with
smooth and weak ])]asticity. and medium dry strength. It contains 5.4%
of -|-200-mesh quartz-mica sand. In the dried condition it is soft, fine-

grained and close-textured. The colors are: dry, 17"d ; wet, 17"b;
cones 010 to 7, 9' ; cone 9, 9""

; cones 11 and 13, T''\ Steel hardness is

developed at cone 02. Less than 10% absoi'])tion a])pears at cone 1.

The fired structure is sound, and the texture is smootli. Vitrification

is complete at cone 11, and blistering a])i)ears at cone 13. The maximum
total shrinkage. ])lastic basis, is 22.1%, at cone 11. The softening j)oint

is cone 27-28. The best firing range is from cone 1 to cone 11. The
clay may be used for face brick, roofing tile, red-burned pottery, etc.

No. 127 (p. 57). Amador County. lone. M. J. Bacon. "Bacon
Red." This is a red-burning clay with excellent smooth plasticity,
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and medium low dry strenutli. In tlio dried condition it is soft, and
fine-grained. The colors are: dry, 7"b; wet, 7"; cones 010 to 5, 9'b;
cone 7, 7'b ; cones 9 to 11], 7"b. Steel hardness appears at cone 1. Less
than 10% absorption is obtained at cone 7. The fired structure is

sound, and the fired surface is smooth. Tlie total lineai- shrinkage,

plastic basis, at cone 13, is 20.0%. The softening point is cone 27. The
best firing range is above cone 1. The clay may be used for face brick

and roofing tile, and for pink colored pottery or tile bodies.

Xo. 148 (p. 156). Placer County. Lincoln. Lincoln Clay Products
Co. "No. 8." This is a red burning variety that possesses nearly the

same plastic, drying and firing i)roi)erties as No. 146, in class 8, but
with a lower softening ])oint. It contains \2.V/v of -|-200-mesh sand.

It is used for face brick, sewer pil)e, roofing tile, etc. The colors are:

dry, 15'b ; wet, 15'b ; cones 010 to 04, f/d ; cones 02 to 3, 7"b ; cone 5, 7"

;

cone 7, 7"; cone 9, l'"i; cones 11 and 13, V". Steel hardness develops
at^cone 1. Less than lO^^ absor|)tion is developed at cone 3. The fired

structure is sound and stony. Blistei'ing is noticeable at cone 11. The
maximum total linear shrinkage, plastic basis, is 20.29^, at cone 9. The
softening i)oint is cone 20. The best firing range is from cone 1 to

cone 9.

No. 177 (j). 66). Butte County. Oroville. Quiney road. This sam-
ple contains a high i)roi>ortion of partly-deeom])osed volcanic ash.

Since it is the only sami)le of its type on which test data could be

secured, the results are given as a matter of general interest. The
plasticity is weak and spongy, the dry strength is medium-high, and in

the dried condition it is hard, fine-gi-ained, and close-textured. The
colors are : dry, 17"'f ; wet, 17"i ; cones 010 and 08, 15"d ; cone 06, 13'b

;

cone 04, 13'd ; cones 02 and 1, 17''i. Steel hardness is developed at cone
04. The sharp change from 16.8% porosity at cone 04 to 0.1% porosity

at cone 02 should be especially noted, together with the corresponding
sharp decrease in volume. The fired structure at cone 02 is glassy, and
large cracks are present. Bloating and fusion follow when fired above
cone 1. The total linear shrinkage, i)lastic basis, is 26.6%, at cone 1.

No. 181 (p. 80). Humboldt County. Angel Ranch. This clay has
been used by Mr. R. H. Jenkins at the Humboldt State Teachers College,

as a casting clay for pottery. It has good ]ilasticity, with a tendency to

stickiness. The residue on 200-mesh is 8.8'/* . The dry strengtli is

medium high, and in the dried condition it is medium hard, fine-grained,

and close-textured. The colors are: drv, 17'"f; wet, 17"'b ; cone 010,

ll'f; cone 08, ll'd ; cones 06 and 04, 9"'d ; cone 02, ll'd; cone 1, 9"i;

cone 3, ll"i; cone 5, 15". Steel hardness appears at cone 08, and less

than 10% absorption at cone 04. Vitrification is complete at cone 1,

and a vesicular structure is developed beyond cone 1. The fired struc-

ture is sound and stony, and the surface texture is smooth. The maxi-
mum total linear shrinkage, plastic basis, is 14.0%, at cone 1. The best

firing range is from cone 08 to cone 1.

No. 188 (p. 92). Lake County. Kelseyville. This is a red-burning
thin-bedded clay shale. The clay slakes readil\' in water, and works
into a smooth and moderately strong plasticity. It effervesces slightly

in hydrochloric acid. The thy strength is medium, and in the dried
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eoiitlitioii it is iiiodiuin Jiard, fine-fjraiiied, and close-textiirtMl. The
colors are: dry, 17'"f; wet. 17"'i ; oonc 010. 11"; eono OS, 13"; cones
06 lo 02, })'; cones 1 and 3, 7"k. Steel liardness is developed at cone
04, and less than 10' r absorption at cone 1. The fii-ed strength is

medium and a few small cracks are present in all fired test pieces. The
total linear shrinkage, plastic basis, is 25A% at cone 3. On account of

excessive shrinkage, sliort vitrilication range, and medium strength, this

material is only useful for manufacturing a poor quality of common
brick, even if mixed witli non-plastic material.

No. 202 (p. 68). Calaveras County. Valley Sjirings. California

I'ottery Co. ''Pink ^Mottled." This is a fine-grained, red-burning clay,

with smooth and strong plasticity, and medium dry strength. It con-

tains AA'/v of -|-200-mesli santl. In the di"ied condition it is soft, fine-

grained, and clo.se-textured. A strong tendency to laminate was noted.

Tlie colors are: dry, 11'; wet, 7'i ; cones 010 to 04, 9"b; cones 02 to 5,

11" ; cones 7 and 9, 9". Steel hardness is developed at cone 02, and
less than 10% absorption at cone 1. The fired structure is sound,
tough, and stony. The surface texture is smooth. The maximum total

linear shrinkage, plastic basis, is 20.6%, at cone 11, and bloating is

apparent at cone 13. The .softening point is cone 20. This is an excel-

lent face brick and roofing tile clay.

No. 203 (p. 68). Calaveras County. Valley Springs. California

Pottery Co. "Yellow Plastic." This is similar in its ceramic prop-

ci-ties to Xo. 202, but is not so fine-grained, and contains more non-
plastic matter. The residue on 200-mesh is 10.2%. The colors are:

dry, ir)"b; wet, 15"b; cones 010 to 04, ll'b; cone 02, 9'; cones 1 to o,

11"; cone 7, 7"; cone 9, 5". Steel hardness is developed at cone 1, and
less than 10% absorption at cone 5. The surface texture is rougher
than that of No. 202. The total linear shrinkage, plastic basis, is

18.0%, at cone 13. The softening point is cone 19-20.

No. 210 and 212 (j). 186). Sacramento County. Xatoma. Xo. 210
is a sample of ''Xatoma Xo. 1," and Xo. 212 is a sample of "Xatoma
No. 3." They differ onl}' in the proportion of non-plastic matter, which
is greater in X"o. 212 than in X'^o. 210. The clay is extremely fine-

grained, and contains a high i)roportion of mica. The jilasticity

is strong, and in the dried condition the samples have finger-nail

hardness, are fine-grained, and close-textured. The clay must be

dried carefully to avoid cracking. The dry strength of Xo. 210 is

high, and of Xo. 212 is medium liigh. The colors of Xo. 210 are: dry,

13"b; wet, 13"i; cones 010 to 04, 9'; cone 02, 9'i; cones 1 and 3, 9k;

cone 5, 9'm. The colors of X^^o. 212 are: dry, 13''; wet, 11"; cones

010 to 06, 13" ; cone 04, 7" ; cones 02 to 3, 7"i ; cone 6, 5"m. Steel hard-

ness and less than 10% absorption are developed at cone 04, and vitrifi-

cation is complete at cone 5. A vesicular structure appears at cones 7

to 9. The fired structure is sound and strong and the .surface texture

is smooth. The total linear shrinkage, plastic basis, of No. 210 is 19.1%,
at cone 5, and of X'^o. 212 is 16.9%, at cone 6.

Mr. L. W. Austin, of the company, kindly gave the following data

on Xo. 210

:

22—54979
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LuiiilxT Co. for tlio mamit'aeture of ml si i-iirliii;il ware. It is finc-

^raiii(>(l. and <l('V('l()|)s sticky plasticity and liiiili di-y strcii<:tii, l)ul lias

a lii^^h dryiiiji' slirinka<.;c and a tendency to warp wiien nscd alone. It

contains hut lA'/c of +2()()-mesli sand". The dry color is 17"'b, the

wot color is 17'", and liie tired colors are i)'I) from cones 010 to 06, 9'

at cone 04, and !)'i fi'oin cones 02 to 1, <;ivin<;' an excellent i-anjre for

conuuon brick, building' tile, and roofing tile. Steel hardness is

developed at cone 02, and bloating begins above cone 1. The maximum
total linear shrinkage, plastic basis, is 21.4%, at cone 1. The best firing

range is from cone 04 to cone 1. The high shi-inkage should be

reduced with non-i)lastic material for best results in nuiking .structural

ware.

No. .-) (|). 234). Ventura County. A grayish blue plastic clay over-

lying No. 4. Used principally for oil-well mudding, and with clay

Xo. 4 in the manufacture of structural ware. The ceramic ])roperties

are similar to those of sample Xo. 4. The dry color is 21""b, the wet
color is 21"", and the fired colors are 7"b from cone 010 to cone 04,

.I'd at cone 02, 7" at cone 1, and 13"'i (flashed) at cone 3. Knife
hardness is develoi)ed at cone 02, maximum shrinkage at cone 1, and
bloating begins near cone 3. The maximum total linear shrinkage,

plastic basis, is 20.0%, at cone 1. The best firing range is from cone 04
to cone 1. For best results, the clay should be mixed witii non-plastic

material for manufacturing structural ware.

No. 6 (p. 234). Ventura County, 2.7 miles north of Santa Paula. A
yellowish plastic clay used for making dry-pressed common brick in

the yard of Anderson and llardison. Jt contains 17.8 y^ of -[-200-mesh

sand and develops good, but sticky, plasticity, and high dry strength.

Tiiere is slight effervescence in hydrochloric acid. The dry color is

17"'b, the wet color is 17"'i, and tlie fired colors are 7'b from cone

010 to cone 02, 7" at cone 1, and 7"i (flashed) at cone 3. These are

good red brick colors. Knife hardness is developed at cone 02, and
slight bloating is apparent at cone 3. The maximum total shrinkage,

plastic basis, is 17.5 /V , at cone 1. The best firing range is from cone
04 to cone 1-|-. The wide vitrification range, from cone 02 to cone 3—

,

coupled with other desirable (lualities, make this a good clay for hard
burned structural w^are.

No. 30 (p. 203). San Diego County. Rose Canyon. San Diego Tile

and Brick Co. This is a vellow and grav Tertiarv clav shale, used for

making common brick and hollow building tile. It effervesces slightly

in hydrocldoric acid. It contains lii.O'r of -|-200-mesh sand, has good
plasticity for either the auger or the brick-press, medium high dry
strength, and a good dry structure. It can be dried rapidly without
danger of cracking. The colors are: drv, 21""; Avet, 17""; cones 010
to 04, 9'd; cones 02 and 1, 9"; cone 3,' 9"'

; cone 5, 9"'i. The fired

colors cover a good range of desirable common brick reds. Finger-nail

hardness is present in the dry state, and knife hardness appears at

cone 1. Vitrification is complete at cone 3, and bloating begins at

cone 5. The fired brick are hard, dense and sound. The maximum
total linear shrinkage, plastic basis, is 16.4%, at cone 3. The best firing

range is from cone 010 to cone 3, and excellent hard-burned brick are
obtained from cone 1 to cone 3.
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No. o/ ()). 204). San Die«ro County. Rose Canyon. Union Brick Co.

An unconsolidated j^elloAvisli sandy-clay of Tertiary a«:e. The forma-

tion contains pcbhles and bonldors, the larprer part of Avhicli are removed

by screening. The sample contains :>2.(i', of -]-200-mesh sand. It is

used for common brick, but is suitable also for making liollow building

tile. The plastic and drj^ing properties are such that it can be used

alone. It has a higli dry strength, and in the dry state it is hard, with

a medium grain and open texture. The colors are: dry, 17'"b; wet,

13'"i ; cones 010 to 02, 9'i ; cones 1 and 3, 7" ; cone 5, 9''i. These are

nearly the same as in sample No. 30, and cover a good range of common
brick colors. Finger-nail hardness is present in the dry state, and steel

hai'dness appears at cone 1. Vitrification is complete at cone 3, and
l)loating appears at cone 5. The maximum total linear shrinkage is

10.4% at cone 3. The best firing range is from cone 010 to cone 3, and
Avell vitrified products are obtained from cone 1 to cone 3.

No. 42 (p. 181). San Bernardino County. Vidal. "Blue." See also

No. 43. This is a bluish, extremely fine-grained clay-shale of the ben-

tonitic type. In water, it slakes readily to a smooth slip. It effervesces

strongly in hydrochloric acid. When mixed with 57.7% water, it devel-

ops a smooth, workable plasticity, without excessive stickiness. The
drying shrinkage is high, and ordinary air-drying methods caused
large drying cracks and excessive warping to develop. In the dried

state, it is hard, fine-grained, brittle and close-textured. The dry
strength could not be determined accurately. With the firing schedule

emplo.yed, the clay was badly shattered, but data were obtained for

cone 010 and cone 08. The colors are: dry, 17"'f; wet, 21'"d; cones
010 and 08, 15"b. Finger-nail hardness appears in the dry state, and
steel hardness at cone 010. In view of the isolation of the deposit, it

has no commercial A'alue. The fineness of grain, plastic strength, and
apparently high dry strength are interesting features. No tabulated
data or charts of firing shrinkage and absorption are presented.

i\^o. 45 (p. 181). San Bernardino County. Vidal. "Pink." This
clay is similar to No. 42, except that it contains more iron and more
non-plastic matter, resulting in deeper fired colors, and lower drying
and firing shrinkage. It effervesces strongly in hydrochloric acid.

The dry strength is high. The colors are: dry, ll'f ; wet, 17""d; cones
010 to 1, 11"; cone 3, 13"k. Efflorescence is especially pronounced.
Finger-nail hardness is present in the dried state, and steel hardness is

developed at cone OS. At cone 3, kiln-marking and bloating begins.
The maximum total linear shrinkage, plastic basis, is 20.0%, at cone 1.

The fired structure is tough and strong. The best firing range is from
cone 08 to cone 1.

No. 60 (]). 100). Los Angeles County. Los Angeles. Davidson Brick
Co. This is a red-burning clay suitable for the manufacture of com-
mon structural ware. The ratio of clay to sand is such that the plas-

ticity, drying and firing properties are entirely satisfactory without
admixture with other materials. It contains 5.4%, of +200-mesh sand.
There is slight effervescence in hydrochloric acid. The dry strength is

medium-high, and the dry structure is hard, fine-grained, and open-
textured, with a tendency to laminate. The colors are : Avy, 17"d ; wet,
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]7'"i • cone 010 9'(1 ; cone 08, ll'b ; cone OG, U'b ;
cone 04, 9"b

;
cone 02,

!"• cone 1, 9"'; cone 3, 5'"i ; and cone 5 (bloated) 9"'k. This affords

an 'excellent range for red brick. Finger-nail hardness is obtained

below cone 010, and steel hardness develops at cone 1. Vitrification

is complete at cone 3. and bloating begins just below cone 5. All fired

test pieces were sound and strong. Tiie maximiiin total linear shrink-

age, plastic basis, is I6.97; , at cone 3. Tlie best firing range is from

cone 010 to cone 3, or if vitrified products are desired, from cone 1 to

cone 3.

Xo. 61 (p. 102). Los Angeles County. Santa :Monica. (Jladding,

McBean and Co. This is representative of tlie clay used, by several

other plants in the same locality, and in some of the sewer-pipe and

conduit plants in the Los Angeles district. It is a red-burning clay,

witli suitable plastic, drying, and firing properties to permit its use

as the sole ingredient of common brick, hollow building tile, roofing

tile, etc., and as a vitrifving and bonding clay in sewer-pipe and elec-

trical conduit mixes. It contains 18.07o of -f200-mesh sand. The dry

.strength is medium liiu'h. and the dry condition is hard, fine-grained,

and close-textured. Tlie colors are: dry, 17"'; wet 13''"k; cone 010,

ll'b: cone 08, 11' ; cones 06 and 04, 9' ; cone 02, 9'i; and cones 1 and 3,

9"k. These colors give a suitable range for the uses indicated above.

Finger-nail hardness is obtained below cone 010. and steel hardness at

cone 02. Vitrification is complete at cone 1, and bloating begins at cone

3. The fired structure is sound and strong. The maximum total linear

shrinkage, plastic basis, is 13.1 7r, at cone 1. The best firing range is

from cone 010 to cone 1, or if vitrified products are desired, from cone

02 to cone 3.

.V^;. 89. Riverside County. Elsinore. Hudson Ranch clay. This

is a red-burning sandy clay from an undeveloi:)ed deposit. It effervesces

slightly in hydrocliloric acid. It has good plasticity, medium-high dry

strength, and the dried condition is hard, medium fine-grained, and

close-'textured. The colors are: dry, 17""b; wet, 17""; cones 010 to

06, 15"b; cones 04 to 1, 13"b ; cones 3 and 5, 7''; cones 7 to 13, 7"k.

Finger-nail hardness is present in the dried state, and steel hardness

is developed at cone 7. Ab.sorptions under lO^r are obtained at cone

11, and bloating is well developed at cone 13. All fired test pieces are

sound. The maximum total linear shrinkage, plastic basis, is 20.2% at

cone 11. The clay might have local use as a coloring and bonding clay,

but its high shrinkage and short vitrification range are undesirable

features.

No. 118 (p. 192). San Benito County. Paicines. This is a yelloAvish,

plastic surface clay, with a smooth, strong ])lasticity and exceptionally

high dry strength! There is slight effervescence in hydrochloric acid.

Tn^the dried condition it is hard, fine grained, and close textured. It

contains 4.0^; of -l-200-mesh sand. The colors are: dry, 21""d ; wet,

21""; cone 010, 9'd : coups OS and 06, 9'b; cone 04, 9'; cones 02 and 1,

9'k; cone 3, 7"k. Finger-nail hardness is develoi^ed below cone 010,

and steel hardness at cone 04. Less than 10% absorption is developed

at cone 04, and vitrification is complete at cone 02, above which temper-

ature bloating begins. The fired structure, up to cone 02, is sound and

stony. The maximum total linear shrinkage, plastic basis, is 18.8%, at
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cone 02. This clay is not in use, but would be entirely suitable for red-

burned structural ware, and is worthy of investigation as a casting clay.

No. 172 (}). 136). Nevada County. ]\Ianzanita ]Mine, near Nevada
City. This is the so-called "pipe clay" of the hydraulic mines. It

develops fair plasticity, medium-high dry strength, and a medium-hard,
fine-grained and open-textured dried condition. The colors are: dry,

grayish white; wet, 28'""d; cones 010 to 04, 15"b; cones 02 to 3, ll"b;
cone 5, 5"i ; cone 7, 5"k. Steel hardness is developed at cone 04, and
less than 10*^^ absorption at cone 02. The fired structure is sound and
stony, and the surface texture is slightly rough. Tlie nuiximum total

linear slirinkage, plastic basis, is 24.8% at cone 5. Bloating is apparent
at cone 7. The clay could be mixed with non-plastics and used locally

for the manufacture of common brick.

No. 184 (p. 80). Humboldt County. Eureka. Freshwater Slough.

This is a common clay with good plasticity, and medium high dry
strength. In the dried condition it has finger-nail hardness, is fine-

grained, and close textured. The colors are: drv, 17""b; wet, 17""i

;

cones 010 to 06, 13'b ; cones 04 and 02. ll'b; cone 1, 13'k. Steel hard-
ness is developed at cone 04, and less than 10' { absorption at cone 02.

Vitrification is complete at cone 1. The fired structure is sound, and
the surface texture is smooth. The maximum total linear shrinkage,
plastic basis, is 22.8% , at cone 1. The clay is entirely suitable for the

manufacture of common brick, hollow tile, and roofing tile, but should
be mixed with non-plastic material to decrease the shrinkage.

.Vo. i(95 (p. 80). Humboldt County. Eureka. Loofbourrow Ranch.
This is a common clay with sticky plasticity, and medium-high dry
strength. It is extremely fine-grained and contains carbonaceous
matter. In the dried condition it has finsier-nail hardness. The colors

are; dry, 15'""b ; wet, 15'""i; cones 010 to 04, ll"b; cone 02, .5";

cone 1, 7"m. Steel hardness and less than 10% absorption are devel-

oped at cone 02, and vitrification is complete at cone 1. The fired

structure is sound. The total linear .shrinkage, plastic basis, is 19.3%,
at cone 1.

No. 200 (p. 73). Contra Co.sta County. Walnut Creek (Oxley
siding). N. Clark & Sons. This is a red-burning, calcareous shale

that is used as a non-plastic ingredient in sewer-pipe mixtures. The
plasticity is weak, the dry strength is medium, and in the dried condi-

tion it is medium hard, fine-grained, and open-textured. The colors

are: dry, 17"'f; wet, 17"'b; cones 010 and 08, 15"b ; cone 06, 11';

cones 04 and 02, 9'; cone 1, 9'k; cones 3 and 5, ll'ni. Steel hardness
and less than 10"^; absorjition are developed at cone 1. The fired

structure is fine-granular, and the surface texture is slightly rough.
Above cone 1, the test pieces are disrupted by one or more large cracks,

and the greenish-broAvn coloration due to the presence of lime is

a])parent. Tlie maximum total linear shrinkage, ])la.stic basis, is 19.7%,
at cone 3.

No. 211 ()). 81). lliiiiil)()ldt Comity. Near Strong's Station, Van
Duzen River. This is a common-l)rick clay tliat has good pla.sticity,

medium-high dry strength, and in tlie dried condition has finger-nail

hardness, is fine-grained, and close-textured. The colors are : dry.
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21""d; wet, 21""b; cones 010 and 08, 13"b; cones 06 to 02, 11"; cones

1 and 3, 5"". Steel liardncss and less Hum lO'r absorj^tion a|>]iear at

cone 1. The fired strncture is sound and stronj>', and the surl'ace texture

is slig:htly roufrli. The total linear shrinkage, plastic basis, is 15.1%,
at cone 3. The material could be successfully used for the manufacture
of common bi-iek and hollow tile, although the fired colors are not

especially atti'active.

No. 223 (p. 141). Oranue ("ounly. ({oat Ranch. (J., McP.. tk Co.

Red-burning -shale. Tliis material develops good plasticity if ])roi)erly

ground and jiugged. The dry strength is medium-high, and in tlie

dried condition it lias finger-nail li;ii-dness, and is close-textured.

Tlu're is sliglit effervescence in livdrocldoric acid. The colors are: dry,

ir/'d; wet, 17"k; cones 010 to 06, 13"b; cones 04 and 02, 11"; cone 1,

o"\; cone 3, 5"k ; and cone 7. y'm. Steel liardness and less than 10%
absor])tion are developed at cone 1, and bloating a])i)ears at cone 5.

Tlie fired structure is sound and strong. Tlie maximum total linear

slirinkage, plastic basis, is lA.b'/c, at cone 3. This is an excellent

material for the manufacture of vitrified heavy clay products, such as

sewer pipe, electrical coiuluit, paving- brick, and similar ware.

No.264{]).A2). Alameda County. Decoto. M & S Tile Co. This

is a common alluvial clay that is used for making hand-made roofing

tile. The plasticity is good, the dry strength is high, and in the dried

condition it has finger-nail hardness, is fine-grained, and close-textured.

The colors are: dry, 17"i ; wet, 15"k ; cones 010 and 08, 11'; cones 06

and 04, 9'i ; cone 02, 7'k. Steel hardness and less than 10'/ absori)tion

are developed at cone 02. Bloating begins above cone 1. The fired

structure is sound, and the surface texture is smooth. The total linear

shrinkage, plastic basis, is 14.27' , at cone 02. This clay belongs to the

same geologic formation as No. 265, and its ceramic pro])erties are

closely similar.

No. 265 (p. 40). Alameda County. Niles. W. S. Dickey Clay Manu-
facturing Comi)any, Plant No. 18. This is a common alluvial clay that

is used for manufacturing hollow tile and paving brick. The i)lasticity

is fair, but it is usually necessary to add from 15 to 20^ of a ])lastic

clay from Lincoln or lone to secure suitable working i)roperties for an

auger machine. The dry strength is medium high, and in the dried

condition it is hard, fine-grained, and close-textured. The colors are:

dry, 15"i ; wet, 13"k; cones 010 and 08, IT ; cones 06 and 04, 9'i; cones

02 and 1, 9'm. Steel hardness and less than lO^' absorption are

develojied at cone 02, and vitrification is complete at cone 1. The fired

structure is sound and strong. The total linear shrinkage, plastic basis,

is 14.0%, at cone 1.
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TABLE No. 26.

III. Red-Burning Clays.

B. Dense-burning-. Less than 6% apparent porosity ;it \itrificatiun.

a. With long vitrififation i-ange, 4 cones or more.

14. Mainly medium to high strength, but also including some clays of low strength.
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Absorption and linear shrinkage curves for clays of class 14.

i2

I

i

I
-J

5

I

I

010 OBOb Oj OZ.I 3 S 7 9 II 15 IS' 010 08 Ob Of OZ I

20

10

20

10

eo

10

20

10



CLAY RESOURCES AND CERAMIC INDUSTRY :U7

tt:

i
-J

I

I

Absorption and linear slirinkape turves for clays of class 15.

iy0 08 06 Of OZ / 3 5 7 9 II 13 /T

Vl



348 DIVISION OP MINES AND MINING

Absurption and linear shrinkage curves for olays of class 15.
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ycllow-tjrcon blotches inflieatin<r tho presence of lime. The fired colors

;ii-e too (lull for "rood exterior effects. Fiiifrer-iifiil iiMrdness is present

in the dried strife, hut steel hairiness is not devehtped below the fusion

point. Fusion coiiuneiices at cone 1-|-, without i)revi()us vitrification.

Tlie iii;i.\inuini total linear shrinkage is (i.d'/r, at cone 1+. The best

firing range is from cone 010 to cone 02.

No. 46 (p. 195). 8an Bernardino County. Government Holes, 12 m.
E. of Ciina. R. II. Ilolliman. This is a residual kaolin, too high in

coloring compounds, fluxes and non-plastics to be of value. Tliere is

strong effervescence in liydrochloric acid. As the deposit has been
reported on numerous occasions, the test data are presented for those
who may be interested. The material has fair, though short, plasticity,

mi'dium dry strength, and is hard and close-textured in the dried state.

The colors are : dry, yellowish grav ; wet, 17"'f ; cone 010, 13"f ; cones 08
and 06, 13"d; cones 04 and 02,^13"b; cone 1, 13""; cones 3 and 5,

17"". Finger-nail hardness is developed below cone 010, and steel

hardness at cone 3. Bloating begins at cone 5, and complete loss of

shape occurs at cone 13 (with the laboratory firing schedule used). The
maximum total linear shrinkage, plastic basis, is 7.3%, at cone 5.

No. 115 and 116 (p. 90). San Bernardino County. Near Rosamond.
Merry Widow ]\Iine. These are samples of fault gouge and altered

volcanic rock from an abandoned gold mine. Many clays of this type
are called to the attention of the State ^Mining Bureau. The}' are

usually worthless from the ceramic standpoint, on account of weak
plasticity, excessive shrinkage, poor fired colors, low fusion point, short

vitrification range, and low fired strength. Test data are presented
for two varieties for the purpose of pointing out the defects of such
material. No. llo is a fault gouge. It has sticky and weak plasticity,

liigh dry strength, and in the dried condition, is hard, medium-grained
and medium-textured. The high ratio of pore water to shrinkage water
sliould be especially noted. The colors are: dry, nearly white; wet,

grayish white; cone 010, 13"d; cones 08 to 04, 15"b; cones 02 to 3,

15"i ; cone 5, 15". Finger-nail hardness is present in the dried state,

and steel hardness appears at cone 04. The fired structure is weak,
and wdien fired below cone 02, is granular. At cone 02 and above, the
structure is glassy. Most of the fired test pieces have one or more large

cracks. Vitrification is complete at cone 1, but kiln-marking begins at

this point, and bloating begins at cone 3. The total linear shrinkage,

plastic basis, is 24.5% at cone 1.

No. 116 is a sample of decomposed trachyte (?). The properties are
sinular to those of No. 115, but the shrinkage is less, and the fired

structure is stronger.

No. 205 (p. 229). Stanislaus County. Near Patterson. Cummings
Ranch. This is a shale with poor plasticity and medium dry strength.

In the dried condition it is medium hard, coarse-grained, and open-
textured. The colors are : dry, yellowish white ; wet, 17"d ; cones 010
to 06, 17"d; cones 04 to 3, 17"b; cone 7, 17"d. Steel hardness is not
developed up to the firing limit studied, cone 9. The fired structure is

moderately strong, sound, granular, and open. The surface texture is

slightly rough. The grains composing the mass are heterogeneous in

color. The total linear shrinkage, plastic basis, at cone 9, is 13.1%.
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The clay would need to be mixed with more plastic material in order

to permit its successful use in comnimi l)rick or face brick manufacture.

No. :}6:2 (p. 159). Placer County. East of Lincoln. Valley View
]\Iine. This is an altered irrneous rock of undetermined oritrin and
composition. It develops <;oo(l plasticity, although a large proportion

of the material is non-plastic. The dry strength is medium, and in the

dried condition, it is medium hard, open-textured, and heterogeneous.

The colors are: dry, 17"'f ; wet, 17'"b; cones 010 to 3, 15"d; cone 7,

17"'i. The fired colors are too dull for pleasing brick colors. Steel

hardness is developed at cone 7. The fired structure is sound, and
medium strong, except for superficial cracks at cone 7. Fusion Avitliout

vitrification begins above cone 7. The total linear shrinkage, ])lastic

basis, at cone 7, is 10.7 /c. The material has doubtful ceramic value.

TABLE No. 28.

IV. Clays Burning Dirty White, Cream White, or Yellowish White.

17. Generally contain calcium or magnesium carbonate or both, and seldom reach
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Absorption and linear shrinkage curves for clays of class 17.
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chemical analyses.

Table No. ;!() <;ivcs cliomieal analyses of ('crtaiii clays from (li'i)osits

that were sampled and tested. About one-half of the analyses were
made on a portion of the same samples that were tested for ceramic
l)roperties and therefore can be directly correlated with the results of

the tests. Tlie other lialf of llu' analyses were compiled from the litera-

ture and from data presented by certain of the clay manufacturers.
The sami)le nund)ers to which these analyses correspond are given in

parentheses, but owino; to variations in the character of the clay being
mined at ditl'ercnt times, the anal^'ses of the samples actually tested

may be considerably different from those given in the table.

Table No. 31 presents a group of chemical analj'ses of deposits that

were not sampled. Very few of these clays have possible uses in ceramic
manufacture, except for common brick. The analyses are given as

being of possible interest in the future and to serve as a guide to the

character of material to be found in the localities noted.

2:^— .-,^07!>
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INDEX TO CLAY SAMPLES, BY COUNTIES

County
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Chico 200
Chico formation 18, 64, 126, 139, 141,215
China clay, definition of 15

resourc'i's of, in California 19
Chocolate Mountains 84, 85
Chocolate pit (lone) 57

clay, tests of 266
Chown, J. V. 236
Chroma 249
Chrome brick 21
Chualar 132
cMma 195
City Brick Company 100
Clark, A. V. 40
Clark, G. D. 4(i

Clark, J. R. 133
Clark and Marsh kaolin 133

tests of 261, 280, 281
use of 38

Clark, N., and Sons 40
Alameda pottery , 40
lone properties 58

Clark sand, tests of 261
clays, tests of 302
clay washing plant 50

Walnut Creek shale 73
tests of 342

Clay, classification of 253
by color 251
by modulus of rupture 241
by ratio of pore to shrinkage water 240
by refractoriness 248

definition of 15
field tests of 237
high grade, California, geological age of 18
laboratory tests of 238
preparation of 15
products, statistics 35
samples, list of tests on 258
tests, buff-burning 277-320

dirty white-burning 348-352
red-burning 321-352
white-burning 237—276

use of, in oil wells 234
washing (at lone) 50, 57

Clay Corporation of California 147
clays 151

tests of 299, 304, 305
use of 60

Claycraft Potteries, Inc. 100
Clay-Worker 121
Clear Lake 91
Cleghorn, P. T. 209
Clemson, G. W. 121
Clinker Brick Company 91
Cloverdale 227
Coal Canon 67
Coast Fire Brick Company 76
Coast Range (see under various counties and individual ranges).
Coe, Ira J. 137
Colfax 135
Color 248

classification of clay by 251
common names 249
Munsell's standards 250
Ridgway's standards 249
Ridgway vs. Munsell 250
variables of 248

Columbia Cement Company 85
Colusa 71
Colusa County 70

clay resources 71
bibliography 71

Common brick, manufacture of. in California 26
(Common brick clay, definition of 15

occurrence of, in California 17
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use of, in softening point determination 246
Conger, A. A. 105
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Cook, T. P. 121
Coors, H. F 100, 194, 260, 264
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tests of 264
use of 100

Coors, H. F., Company, Inc. 100
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Corona (see also under Alberhill) 162, 169, 179
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Costello, F. A. 39, 128
Costs, mining and transportation of clay 21
Cosumnes River 182, 185
Cotati 227
Cottonwood 223
Coyote Creek 139
Coyote Creek (Santa Clara County) 219

clay 219, 220, 221
Coachella Valley 84
Crampton, J. T. 119
Craycroft, F. J. 78
Craycroft brickyard (Modesto)

; 229
Craycroft-Herold Brick Company 78

clay, Merced 128
Creegan, J. F. 39
Crescent City 76

clay, tests of 326
Cretaceous 18, 38, 64, 72. 73,

79, 127, 139, 141, 161, 191, 200, 207, 213, 215, 217, 219, 225, 226, 229,234
(Slee also under Chico formation.)

Crucibles, graphite, clavs suitable for 254
Cubach, O. J. 104
Cummings, C. E. 72
Cummings, .T. H. 229
Cummings Ranch 229

clay 229
tests of 349

Curran, .James 89
Curtis, T. S. 121
Cutter, George 185

clay on pronertv of 185
tests of 274

Cuvamaca Range 199, 200
Cyanite - -- 19, 29

Imperial "Valley, deposit of 86
use of 121

D
Davenport 222
Davies, J. I.,. 111
Davidson, Nathan 100
Davidson Brick Company 100

clav. tests of 340
Death Valley S7

clay, tests of 316
Decoto, plant at 41
Deformation point (see softening point).
Dehesa, Cornish stone at 95
Del Norte County 76

clay resources 76
Dempsey, .1. F. 23.5

Demp.sey Ranch 235
c'ay, tests of 313

Density, apnarent 246
Deutschke Hill (see .lones Butte).
Diablo Range 129, 191
Diamond Brick Company "''-

Diasoore 20
clay, classification and use 254

'Diatex' 211
Diatomaceous earth 30
Dickey. N. A. 40



INDEX 307

I'age

Uiokoy, W. S. Clay Manufacturing Company 40
li>ne clays 58

tests of 281)

Xiles clay, tests of 34:5

use of 39, 40
Plant at hivermore 40
Plant at Niles 40

iMlltiian. M. .1. 155
Dirty-white-burning clays, tests of 348-352
Dosch jiit (lone) 58

clay, tests of 302
similar clay, tests of 274

Douglas, K. A. 118
Douglas pit 17G
Drain tile, clays suitable for 255
Drain tile, manufacture of, in California 2G
Drier, Carrier 27, 107, 209
Dry transverse strength 240
Dry press 28
Dry-pressing 16
Drying, methods of 17
Drying of test pieces 239
Ducor 231, 232
Dumortierite, in Imperial County 86
Duncan Mills 226
Durant, Edward 215
Durbin Ranch 67
Durox' 121
IHirst Ranch 236
Dwyer, W. P. 188
Over's Brickyard 123

Karthenware, red, manufacture of, in California 30
East Belt (Mother Lode) 68
Echstine, Mrs. G. P. 132

clay deposit 132
Eckland, Mrs. C. 59

clay 59
tests of 299

Edgar kaolin (Florida), tests of 265
(.See also under Florida clays).

Edwin clay, tests of 272
Eel River 79, 82
El Cajon Mountain 200

clay deposit 201
tests 259

El Centro 83, 86
Electrical accessories, manufacture of, in Calif()rnia 30, 40, 100
Electrical insulators, manufacture of, in California 30
Electrical Porcelain Works 40
Elk Valley 77

clay, tests of 326
Elsenius, C. A. 49

Elsinore 162
Elsinore Joint Property 181
El Sobrante property 181
El Toro 19, 140

clays, use of (see al.so under Hunter Ranch) 101
Emeryville (.see Oakland).
Emijire China Company 30, 101
Emsco Clay Company 169

clays 171
tests of 272, 278, 323, 328
use of 95, 97, 101-103, 111, 118, 119, 123

Emsco Refractories Company 101
Enameling, metal, in California 30

English clays 28
tests of 257
use of 40, 45, 94, 95, 99, 100, 107, 109, 117, 123, 215,220

Eocene 18, 42, 45, 64, 139, 140, 161, 162, 200, 202, 217,230
Epperspn, Mrs. H. T. 38

Escondido 199, 202
clay, tests of 348

Etna Mills 224
Eureka 79, 80, 81
Eureka Brick and Tile Company 80, 81
Eureka clavs, tests of 326, 336, 342
Exeter 232
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Fairbanks, H. W. 84, 140, 199, 200,212
Fairbanks, R. J. 88

clay deposit 88
Fancher pit (lone) 58
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Farr Siding 203
Faulstick Brothers 213
Fawcett, W. R. 109
Feather River (see under various counties).
Feldspar 19

Arizona 28
San Diego County 201
use of 28, 30, 40, 45, 46, 94, 95, 100, 101, 109, 117, 123, 215, 220

Fernando formation 234
Ferrario, B. F. 73
Field, Thomas, Ranch 131

clay from 131
Field tests 237
Field work 12
Fillmore 233
Findley, Stuart 97
Fineness test 241
Fireclay, definition of 15
Fireplace tile, manufacture of, in California 28
Firing, methods of 17
Firing shrinkage 245
Firing treatment (in tests) 242
Fish Mountain 84
Fisk, H. G. 243

kiln 243
Flint fireclay 141

tests of 238, 282
Floor tile, clay suitable for 255

manufacture of, in California 28
Flores, Ramon 144
Florida clay, tests of 257, 265

use of 28, 30, 40, 94, 95, 101, 109, 117
Flournoy 231
Flower pots, clays suitable for 255, 256

manufacture of 98
Flue lining, manufacture of, in California 28
Forestville 227
Forget, A. J. 85
Fort Jones 224
Fortuna 80
Foster, A. J. 188
Franciscan formation 38, 71, 76, 79,

91, 124, 125, 126, 127, 129, 130, 132, 191, 207, 212, 215, 217, 219, 226, 229
Freight rates 21

Alberhill to Los Angeles 93
Freshwater Slough clay 80

tests of 342
Fresno 78
Fresno County 77

clay resources 77
Full Moon clay 85
Furnace (see under kiln).

oxy-acetylene 246
Fusion point (see softening point).

G
Gabino Caiion 145
Gage pit (lone) 52

clay, tests of 273
Gamble, H. M. 65
Canister, deposit of 194

use of 97
Garber, H. 141
Garber Brick and Tile Company 141
Garden City Pottery Company 219
Garden Pottery, manufacture of, in California 27
Garden Ranch 67
Gardner, Harvey 174
'Gasco' brick 209
Gavilan Range 129, 130, 191
Gaylord, Ed. 159
Gazelle 224
Georgia clay, use of 46
CJerlack Brick Company 76
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Oilroy 219, 220
Gilrov Brick and Tile Company 220
Gin.nx, R. C. 42, 221
GlarUling, A. L. 151
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Gladding. MoBean and Company 101, 141, 151, 171, 195, 202
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tests of 91, 265, 272, 279, 289, 290, 298, 300, 311, 312, 323, 324

Alberhill plant 173
Bryman clay deposit 195

tests of 314
Cardiff clay deposit 202

tests of 322
clay, use of, fmm Durst Ranch 23fi

from Oroville 64
from Titus deposit 90

Klsinore Joint Property 181
Goat Ranch clays 141

tests of 282, 330, 343
Inyo County clay 88
Lincoln clavs _ 152

tests of 299, 304, 325
Lincoln plant 151, 153
Los Angeles plant 101
Santa Monica plant 102

clay, tests of 341
Temescal Tract 173
Tropico plant 102

Glass pots, clay suitable for 254
Glass sand 20
Glazing 17
Glenbrook 91
Glendale 102
Glen Ellen 227
Glenwood 222
Glenn County 79
Globe Tile and Porcelain Works 103
Goat Ranch 19, 141

clay, tests of 282, 330, 343
Golden Gate Sandstone Brick Company 76
Goldman, M. 128
Goodner volumeter 239
Goodyear. W. A. 199
Goodyear Station 225
Gorda 1^0
Gorge, clav near 159
Goss. H. F. 189
Gotham. T. B. , 215
Grass Valley 135
Gray.son ??9
Greenbrae 126
Greenview 2?4
nrejre. J. N. 223
Griffith. A. "W. 142
r;rimp<^. H H. 67
Grog, function of If!

Grog pit. near Tone 61

nros-Aimerode fireclays 19, 200, 202
GuadaUm«» 217
Guerneville 2^6
Gwin Mine '^8

Gypsum 141
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TT .Sr H Tile Companv 103
Kaaker. C. M. 140
FTaErerman. Ord. 103
TTalieman. V. K 103
TTnmilton cl'^v deposit 90
Hammond W J. 229
TTnnoork. C P.. and Son 181
TTancock's Brick Tard l^^l

Hanford 90, 91

Kanifv Lumber Company R2
TTarbor City 105
TTardnes« 248
Waropnd'^fr Mi"e (see Valley View Mine).
Warrie. Edwo»-d. .Tr. .

203
Harrington pit (sre Em.sco Clay Company).

24—54979
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Harvey pit (lone) (see Yosemite Portland Cement Company).
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Havner, H. A. 105
Haverstick, Wm. 59
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Hayden Hill 92
Haves, H. (}. 232
Healdsburg 227
Heins Lake clay 132
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tests of 305
Hernandez 191, 192
Hicks, clay near 195
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Hicks, ganister near 97, 194
Hidecker, G. C. 41
Hidecker Tile Company 41

clay, from Marin County 126
High-grade ceramic pi-oducts 21
Hill, H. C. 121
Hill, J. H. 12, 162, 165
Hill, J. M. 130
Hislop, J. W., L. J. and W. A. 72
Hoff, J. D. 174

clay property 174
Hog Mountain-Gopher Range 68
Hoist pit 178
Holland Sandstone Brick Company 76
Holliman, R. H. 195
Holliman and Murphy clay 195

tests of 349
Hollister 190, 191, 192
Hollow tile (or block), clays suitable for 255, 256

manufacture of, in California 26
plants --21

statistics 31
Holt and Gregg 223
Horner, E. H. 209
Hoskinson, J. P. 70
Houts, W. A. 69
Howeth, H. B. 119
Hoyt, W. S. 73, 74
Hudson Ranch clavs, tests of 315, 341
Hue 248
Humboldt Clav Manufacturing Company 80
Humboldt County 79

clay resources SO
geology 1 79

Humboldt State Teachers College 80
Hungry Hollow 80
Hunter Ranch 19, 140

clay 140
tests of 260
use of 96, 101

Huntington Beach 143

I

Idria 191
Illinois silica 28, 30

use of 45, 46, 215,241
Imi>erial County 83

clay resources 85
cyanite and dumortierite 86

geology 83
mineral resources 85
physiography 83

Independent Sewer Pipe Company 171
Inglewood 100
Insulators, electrical, manufacture of, in California 30
Insulators, thermal, manufacture of, in California 30
Inverness 124
Inyo County 87

clay resources 88

geology 87

lone — - 49- 63
clay use of 40, 41, 97, 117, 128. 209, 215, 216, 220
sand, use of 39-42, 46, 49, 72, 74, 75, 94, 183, 187, 221

use of in cements 51
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Irving, F. M. 74
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Jenkins, R. H. 80, 81
Jenny Lind 68
.lens deposit 132
Johanson, Gustav 187
Johnson, C. P. 103
Johnson, H. K. 188
Johnson, I. J. 223
Jolon 130
Jones Butte (lone) 53

clays, tests of 272, 302, 328
Jurassic 50, 79, 139, 215, 217, 229,234

(See also under Francisf-an formation.)
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K & K Brick Company 104
K & M Pottery 104
Kales, F. A. 76
Kaolin, definition of 15

resources of, in California 20
'Kaospar' 95
Kartschoke, G. 220
Kartschoke Clay Products Company 220
Kaspe, A. H. 89
Keeler, F. E. 96
Keeler, R. B. 107
Keenan, J. F. 203,205
Kelch, Martin 229
Kelley, Thos. 94
Kelley Ranch clays 203

tests of 296, 322
Kelseyville 91

clay 92
tests of 336

Kennedy, J. J. 194, 195
Kennett 223
Kentucky clav 28

use of 46, 94, 95
Kern County 88

clay resources 89
Kern County Brick Company 89
Kieffer, S. B. 12, 51, 52, 63
Kildale, M. B. 81
Kiln, Calkins 39, 45

field 26
Haigh 40
Hoffman 42, 74, 105, 125, 208
round down-draft 26, 27, 29
test 24 2, 243
tunnel 28, 29, 30, 216

Harrop 96, 123
King, Elmer 89
King, J. B. 220
King Lumber Company 89
Kings County 90

clay resources 91
bibliography 91

Kitchenware, manufacture of, in California 30
Knemeyer, C. V 121
Kraft, C. H. and J. L. 41
Kraft Tile Company 41
Krause, F. C. 144
Kremer, Victor 99, 109, 201, 205
Kummer, George 205
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La Bolsa Tile Company 142
Laboratory tests 238
La Cal Tile Company 104
Lacv, Roy 116
Lacy, William 109, 203
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Laguna Seco Grant 131
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Lagunitas Development Company 126
Laizure, C. McK. 12, 13, 73, 74, 76, 79, 190, 225
LaJolla 200
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clav resources 91
Lakeside 201
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Landis, Judge J. B. 159
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Larsen, Gustav 100, 105, 174
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clav resources 91
Lassen Peak 230
Laterite 53, 54

tests of 328
Lawson, A. C. 124
Lead pots, manufacture of 39
Leash, H. E. 41
Lignite (see under lone).
Lincoln 146, 147, 151, 155, 159

clay, general properties of 147
use of 39-42, 46,

49, 60, 72, 74, 75, 94, 97-99, 103, 111, 117, 118, 153, 183, 187, 209, 219, 221
Lincoln Clay Products Company 158

clays 155
tests of 291, 298, 303, 336

Lincoln, Earl 117
Lincoln Heights 111
Linda Vista clay 205

tests of 322
Linderman and Decker Company 104
Lindgren. Waldemar 64, 135
Linton, Robert 109, 176,203
Livermore Firebrick Works (see W. S. Dickey Clay Products Company).
Livermore Valley 38
Llanda 191
Logan, C. A. 12, 13, 50, 51, 61, 67,182
Lomita 104
Lompoc 217
Long Beach Brick Company 105
Loofbourrow, Dr. T. L. 80

clay 80
tests of 342

Los Angeles Brick Company 105
Alberhill property 174

clavs 175
plant 176

Chavez Caiion Yard 105
clays, tests of 278, 279, 281, 288, 289, 297, 298, 300, 315, 335
Mission Road yard 105
Seventh Street yard 107

Los Angeles County 21, 92
clay resources 17, 93

Los Angeles Pottery Company 90
Los Angeles Pressed Brick Company (lee Gladding, McBean and Company ; also

Richmond Pressed Brick Company).
Los Burros district 1-^0

Los Nietos 114
shale, use of 1 1 f*

Los Olivos 217

Los Pefiasquitos Canyon 200
Lovelocks ^'^

Lund, Nelson E. ^^
Lund Brick Yard ^5

clay, tests of 325

M
M & S Tile Company 41

clay, tests of 343
Madera 123
Madera County 123

clav resources 123
Maeden W. T. 192
Magnesia brick 21

Maenesium oxide ''21

Mahan, N. J. 219
Maillard Ranch 126
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Marysville Brick Company 23()

Marysville Buttes 230

Massey, Crawford 95

Mastercraft Tile and Roofing Company J3
McBean, Atholl 101, 151

McCarthy, P. O. 203

McClathy. H. J. 189

McClintock, C. V. 114

McClintock, Earl 9°

McClintock, Wm. 109

McKissick Cattle Company ol, 63

McKnight Fire Brick Company 232

McKnight pit I" -^

clays, tests of ^^^
McNear, K. B. and L. B. 124

McNear Brick Company 124

clay, tests of 329

McNear Point 124

Melvin, II. D. 220

Mendenhall, W. C. °4

Mendocino 126

Mendocino County 126

clay resources 12"

Mendocino State Hospital 126, 127

Merced 127.128
clay near, use of ]^°

Merced County 127

clay resources 127

bibliography 12-'
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Mero, C. V. and F. A. 73

Merrill, Dr. F. J. H. 199

Merry Widow Mine 90

clay, tests of 349
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Michigan Bar clays 185

tests of 273, 274

Middle Bar 50, 68

Mid Hills 195

Millbrae 215

Miller, K. A. 99

Miller's Oakland Art Pottery 41

Millett, M. J. 195

clay 195

tests of 288

Milton 68
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Minner, V. J. 13

Miocene 45, 73, 80, 105, 132, 161, 193, 200, 215, 217, 219, 222

Mission Brick Company 107

Mission China Company 109

Cardiff clay 201

Mitchell, W. C. 203

Modesto 229

Modulus of rupture 240
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Mokelumne Hill 68

Mokelunine River 182

Molding (see shaping).
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Muddox, H. C. 1S6
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Muengenberg and Whitiker 218
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tests of 338

Muir, "SVm. F. 42
Mulford, William 203
Mullite 29

manufacture of 121
Munsell, A. H. 248
Munsell color standards 250

vs. Ridgway standards 250
Muresque Tiles, Inc. 42
Murphy, D. 195
Murphy, E. W. 105
Musick, property 77
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Myers, A., clay 41
Myers, M. C. 104
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Nacimiento River 129, 130
Napa 132
Napa County 132

clay resources 132
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Napa Junction 132, 133
Napa Valley 132
National Brick Company 203
National City 203
Natoma Clay Company 185

clay, tests of 337
use of 41, fi4, 128, 221

Neocene 68, 135, 136
Nevada china clay, use of 19, 30, 101, 123

silica 28
Nevada City 135, 136
Nevada County 135

clay resources 135
bibliographv 139

New Almaden 219
New Idria mine 191
Newman 229
Newman Clay Company 63

(See also under Newman, May E., Estate.)
Newman, May E., Estate 61

clays, tests of 329
sand, tests of 261, 290

Newsom, J. F. 222
New York Mountains 195
Nigger Hill clay, tests of 263

use of 39

Niles 40
clay 40

tests of 343
use of 39, 42

Xlles Valley 38
Xoniilastics 19
North Bloomfield Road clay 136

tests of 329
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OCarroll. H. J. 13
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Ockernian, K. H. ^*
O'Connor Brothers Brickyard f^l
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ODonnell, Dr. J. M. — -- 192
Ogilby ^Sf^'97iQjai m, i-i^
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Old Mission Tile Company 203

Oleta 50
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Ollas. manufacture of ^°
O'Xeill, Jerome Ij^
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Osmont, V. C. MA, iib

Ottawa sand (see Tllinois silica).
Owens Brick Company (see California Brick and Tile Company).
Oxnard ;^^
Oxy-acetylene furnace ^*"
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Pacific Clav Products Company 109

^""cll^ys^^^of ^ --::::::::::::::::::::::::::::::ii^:^i:-^:2^i:^^. 32^
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Hoist pit YlMcKnight pit ]Y
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Kelley Ranch clays - {"^
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^f^
T.,incoln Heights plant ']*

I.,os Nietos plant ''^
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'JjjWildomar property l^"

Pabricr), plant at *'

Pacific Art Tile Company (see C.laddin, McBean and Company).
Pacific clay l"^
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(Hee also Oladdine, >TcB<-nn and Company.)
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Paicines clay '2i

tests of
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Paine, R. E.
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Pardee, J. E. „%i
Parmelee, C. \V. 241, 253, 254, 255.256

Parsons, 'w. E. 1;'^

Paso Robles 212
Patent Brick Company 1^^
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Peardaie ia5, 138
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tests of 31G
Pentz 64
People's Lumber Company 234

clay 234
tests of 338, 339

Petaluma 22 G, 227
Philadelphia Quartz Company uO, (i3

Philo, b\ A. ys
Picacho Hills

, 84
Pike, 11. D. 211
Pilot Knob 83
Pine Hill Mine 137

clays 137, 138
tests of 261, 315,316

Pine Mountain 233
Pinnacles 130, 191
Pioneer Brick Company 232
Pioneer Brick and Tile Company 78
•Pipe' clay 136
I'ismo 212, 213
Pit River 222
Placer County 146

clay resources 146
Lincoln district 147
miscellaneous deposits 158

Plants, clay-working, of California 21
(See also under company names.)

Plasticity, nomenclature of 239
water of 239

Piatt's Premier Porcelain, Incorporated 220
Pleasanton, plant near 42
Pleistocene 18, 139, 200, 202
Pleyto 132
Pliocene 64, 91, 161, 215, 217, 219, 222, 234
Plumbing accessories, manufacture of, in California 30
Plymouth 50
Point Loma 200
Point Reyes 124
Point Richmond 74
Pomona 116, 117
Pomona Brick Company 116
Pomona Tile Manufacturing Company 117
Porcelain, clays suitable for 253, 254
Porcelain insulators 46
Porcelain plumbing accessories • 100
Pore water 240
Porosity, apparent 245
Port Costa 73
Port Costa Brick Company 73

clay, tests of 326
Porterville 232

clays, tests of 327
Pottery, clays suitable for 253, 254
Pottery clay, statistics 31
Poxon, G. J. 117
Poxon Pottery 117
Power, M. I. 97
Prado Tile Company 181
Pre-Cambrian 79, 84, 161, 193
Preston, W. A., property 81

Prices, clay 21
'Promenade' tile 102
Prouty-line Products Company (sec American Encaustic Tiling Company, Ltd.).
Providence INIountains 195
Prussing, Henry 100, 105
I'yrometric cones, end points of 244
I'yrometric control of tests 243
Puente formation 105
Pullman, V. T. 120

Q
'Quarry' tile 101, 102
Quartz sand (see also under silica) 20

lone 51
Tesla 45

Quartzite 19
Quatenary__64, 76, 79, 80, 84, 85, 91, 92, 127, 161, 191. 193, 207, 213, 217, 219, 227, 231
Quincy Road clays, test.s of 325, 336
Quintet property ISO
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Radiant stove backs 90
liuiK-ho Arroyo Seco {see Arroyo Seco Grant).
Kaniho tU-l I'aso ._ 183
Uanoho de Santa Margarita (stc O'Neill Ranch).
Jtatio, pore to .shrinkage water 240
Itaymond, P. • 219
Red Hluff 2;{1

Red-burning clays, tests of 321, 352
Reddick .Mine 130
Redding 222, 223
Redding Brick and Tile Company 223
Redding Grant 223
Redding Homestead ^_- 223
Reed, T. H. 120
Reed Tract 231
Reeves, \V. N. 94
References, general 13
Refractories, clays suitable for 253, 254, 255

manufacture of, in California 29
tests of 243

Remillard, C. 42, 221
Remillard Brick Company, Greenbrae property 120

Pleasanton plant 42
San Jose plant 221

Reordan, \V. C. 100, 106
Reseda 97
Retorts, zinc, clays suitable for 253, 254
Reutera, J. F. 107
Rice, J. W. 204
Rice, W. D. 221
Richard, K M. 13
Richards, R. L. 221
Richmond 1 72, 73, 76
Richmond Brick Company 76
Richmond Pressed Brick Company 74

clay, tests of 325
u.se of 39

Ridgeway, E. 41
Ridgway, Robert 248
Ridgway color standards 249

vs. Munsell standards 250
Riley, L. F. 65
Riverside 181
Riverside Brick Yard (see Sacramento Brick Company).
Riverside County 161

clay resources 162
bibliography 182

geology 161
Roberts, F. H: 100
Roberts, John T. 13, 60, 147, 209
Robinson, W. H. 103
Robinson Ranch 140
Roffe, \Vm. 203
'Roman' brick 183
Roofing tile, clay suitable for 255

manufacture of, in California 27
Rosamond 89, 90
Rose Canyon 203, 204
Ro.ssi, Ernest 208
Royalty 21
Rupture, modulus of 240
Russ Building - 27, 152
Ru.ssian River 226, 227
Ryan, J. W. 45
Ryan, Wm. 45
Ryan Ranch clay 45

tests of 263

s
S. p. Brick and Tile Company 232
S & S Tile Company 221
Sacramento 182, 186, 187, 188, 189
Sacramento Brick Company 188
Sacramento Clay Products Company (see Cannon and Company).
Sacramento County 182

clay resources 183
bibliography 189

SacraTnento Navigation Company 188
Sacramento River (see under various counties).
Sacramento Valley, clay deposits in 17

(See also under various counties.)
Saggers, clays suitable for 253, 254, 255
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St. Louis Fire Brick and Clay Company 118

Weiss clay, test of 227
Salinas Valley 12y
Salmon Creek 226
Salton Sea 83
Salt Spring Vallej' 68
Samples, list of tests on field ^ 258

methods of taking field 12
preparation of, in laboratory 238
weight of 238

San Andreas fault 124
San Benito 191
San Benito County 190

clay resources 192
bibliography 193

geology 190
San Benito River 190, 191, 192
San Bernardino County 193

clay resources 193
bibliography 198

Sand Hills 83
San Diego 203, 204, 206
San Diego County 198

clay resources 200
geology 199

San Diego Tile and Brick Company 203
clay, tests of 339

Sand-lime brick 144
San Emigdio Mountains 233
San Francisco Bay district 21

(See also under various counties.)
clay deposits in 17

San Francisco County 206
San Gabriel Range 93
Sanitary ware, clays suitable for 253, 254, 255

manufacture of, in California 30
San Jacinto Range 199
San Joaquin Brick Company 208
San Joaquin County 207

clay resources 207
bibliography 212

San Joaquin Valley (see under various counties).
clay deposits 17

San Jose 219, 220,221
San Jose Brick and Tile Company 221
San Jose Range 212
San Jose Tile Company 221
San Juan Bautista 191, 192
San Juan Capistrano 19, 14.'i

San Ijorenzo River 222
San Luis Brick Works 213
San Luis Obispo 212, 213
San Luis Obispo County 212

clay resources 213
bibliography 215

San Mateo County 21.'i

clay resources 215
bibliography 216

San Pablo 73, 76
San Pablo Bay 225
San Rafael 124
Santa Ana 139
Santa Ana Canyon . in
Santa Ana Range 139, 140.141
Santa Ana River 139
Santa Barbara 217,218

clav, tests of 338
Santa Barbara County 217

clay resources 218
bibliography 219

geology and mineral resources 217
Santa Barbara National Forest 215
Santa Clara 219, 220
Santa Clara County 219

clav resources 219
Santa Clara River 233
Santa Cruz 222
Santa Cruz County 222

clay I't'soiu'ces 22''

bibliography 222
Siinta Crux Moimtains 220
Santa Cruz Portland Cement Company 222

Weiss clay, test of 227
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Saiitii Lucia Mountains 129
SaiUu lAuiu liangf 212,213
SaiUa .MaiK'arita 212, 213

clay shale near 213
, le.sis of 327

Santa ^largarita, Ranoho de (see O'Neill Ranch).
Santa Maria 217
Santa Maria River 217
Santa Monica 93, 94, 102, 107, 118, 119, 122

(Set- also under Los Angeles County.)
Santa Monica Crick Conipany 118

clay 102
tests of 341
use of 97, 98, 101, 102, 104, 117, 118, 119, 122

Santa Monica Range 93
Santa Paula 233, 234

clay, tests of 339
Santa Rosa 226, 227
Santa Rosa Alountains 84
Santa Susana Range 93
Santa Ynez Mountains 233
Santa Ynez River 217
Santiago Creek 139
Saugus 233
Sbarl)ori, Louis 126
Schenimel, F. P. 221
Schrieber, Mr. 95
Schroeder, R. J. 117
Schroyer, C. R. 241, 256
Schutte, C. N. 13, 53, 147
Sears, W. A. 232

clay 232
tests of 282. 314,316

Seaside 131
Sebastopol 226, 227
Sewer pii)e, clays suital>le for 255

manufacture of, in California 26
Shade 249
Shakers, salt and pepper 38
Shale, common, in California 17
Shaping, of clay ware 16

of test pieces 239
Shasta County 222

clay deposits 223
Shepard pit (lone) 54

sand, tests of : 261
Shields, H. W. 232
Shoshone 88
Shrinkage, drying 240

firing 245
Shrinkage, water 239
Sierra Nevada (see under various counties).
'Sierra' roofing tile 128
Silica (see also under quartz and Illinois) 19, 28

use of 40, 94, 95, 100, 101, 109, 117, 123, 209, 215, 220
Silica brick 29

Silica (quartz), San Diego County 201
Simons. H.D. 104
Simons, H. W., J. V. and R. G. 120
Simons. W. R. 86, 119
Simons (town) 119
Simons Brick Company 119

Boyle plant 119
El Centro plant 86
Santa Monica plant 119

clay used in 102
Simons plant 119

Siskiyou County 224
clay resources 224

bibliography 224
Sizing, methods of 241

test, Natonia clay 338
Skee. Geo. 121
Skyland 220
Slip clay, definition of 15

Smart sville 235
Smith, K. M. 101

Smith, G. L. 41

Smith, Mrs. Mary Y. 90

Smith, S. W. 74

Smith River 76

Snow Ranch 67

Soda Bay 91

Softening point 246
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Soft-mud .shaping 16
Solano County 225

clay resources 225
bibliography 225

Solon, A. I.. 221
Sonoma County 225

clay resources 227
bibliography 228

geology 22C
Sonntag Ranch clay 135, 138

tests of 313
Southern Pacific Company 223
Southgate __99, 101
Specific gravity, apparent 245

true 246
Stahlman, E. G., and H. F. 116
Stammer, H. M. 219
Standard Brick Company 120

Boyle Heights plant 120
Inglewood plant 120

Standard Sanitary Manufacturing Company 75
Pacific Enamel Works 76
Pacific Mine (Hart) 196

clays, tests of 264
Pacific Pottery 75

Stanford University 12, 252, 257
Stanislaus County 228

clay resources 229
bibliography 230

Starkweather, G. A. 52, 53, 54, 56, 63
Statistics 31
Steiger Brick and Tile Company 225
Steiger Terra Cotta and Pottery Works 215
Stevenson Engineering Company 252
Stiff-mud shaping 16
Stine, I. F. 208
Stockton 208, 209
'Stockton' brick 209
Stockton Brick and Tile Company 208
Stockton Fire Brick Company 30, 209

Jones Butte clay (c. v.) 52
Stockton plant 209

Stoneware, clays suitable for 253, 254,255
manufacture of, in California 30

Strength, bonding 241
dry transverse 240

Strong's Station Clay 81
tests of 342

Structure 248
Sulphur Bank 91
Sunset Brick Company 123
Super-refractories 121
Superstition Mountain 83, 84
Sur River 129
Surf 217
Susanville 92
Sutter County 230

clay resources 230
bibliography 230

Sutter Creek, geology 50
Svendsen, C. V. 117
Sweet, John 138

clay deposit 138

T
Table Mountain 64
Table Mountain Clay Products Company 65

clay, tests of 304
Tableware, manufacture of, in California 30
Talc 19, 28
Talc schist, deposit of 194
Talmage 126, 127
Tank Siding, clay at 222
Tara's Porcelain Laboratory 207
Taylor, F. M. 118, 136
Teale, W. R. 133
Technical Porcelain and China Ware Company 42
Tecopa 88
Tehama County 230

clay resources 231
bibliography 231

Tejon formation 42
Temescal Sixty property 181
Temescal Valley 18, 140, ]r,2
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Ttnu'scal Water Company 181
clay (No. 218) 181

tests of 329
Temperature control (see pyrometric control).
Temperature, firing, range of 16

measurement of 244
Tennessee clays, use of 28,215
Terra cotta, clays suitable for 253, 254, 2r>r)

, manufacture of, in California 2ti

Terra Cotta Eighty property 181

Terra Cotta Plant Site property 181
Tertiary 38, 50, 72, 73, 79, 80, 84, 85, 87, 91, 92, 93, 126, 127, 130,

132, 135, 139, 158, IGl, 191, 193, 139, 200, 204, 207, 213, 217, 225, 227,229
Tesla 38, 207

clay deposits 42

clay, tests of 2fi3

Test pieces, drying of 239
molding of 239

Tests, field 237
laboratory 238
list of, on clay samples 258

Texas Mining Company 70

clays, tests of 263
Texture 248
Thebo, J. 85

Thermocouples, use of, in tests 243

Thermal insulators, manufacture of, in California 30
Thomas, C. R. 39

Thomas. F. J. l\
Thompson, J. D. 80, 81

Thompson Brick Company 81

clav, tests of 326

Tiffany, Jas. 109

Tile Shop, The 39

Tillotson, Clifford 97

Tint 249

Titus, H. E. 89

clay deposit °^

clay, tests of ^12
Tomales Bay 124

Tone (color) 249

Topatopa Mountain 233

Toro Canyon 218

Toro Canyon Brick and Tile Company 218

Toro Canyon Clay, tests of 338

Torrance J^^
Torrance Brick Company 120

Plant No. 1. 120

Plant No. 2 120

Towle, clay near 1^^
Tracy Brickyard (Eureka) |0
Transportation, methods and costs 20

Transverse strength, dry 240

Tremain, E. E. ion
Tres Pinos 190

Trewhitt, ^V. D. ^^^
Trewhitt Brickyard 91

Triassic Ij^J

Trinidad ^9
Tronico ^ '''• ' '

Tucker. W. B 12. 13, 82, 87, 92, 94

Tudor Art Tile Company 121

Tudor Potteries, Inc. (see Tudor Art Tile Company).
Tulare County |^1

clay resources ^^l

bibliography 23^

Turner, Wm. 1°

Tuscan formation °'

U
Ukiah 126

Underwood, H. V. ^^^
Union Brick Company ^"*

clav, tests of ^^"
Union Hill ^ l^"!

United Materials Coinpany ^*
United States, clay products production in ^•>

University of California
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\'aIlejo Brick and Tile Company (see Steiger Brick and Tile Company).
Valley Brick Company 189
Valley Ford 22ii
Valley .Spring.s 68, 69, 70

clays, tests of 299, 337
use of 39, 128

Valley View Mine 159
clay 161

tests of 263, 328,350
Value (color) 249
Van Cleve, Albert 41
Vander Leek, Lawrence 226
Van Duzen River 81
Van Nuys 99, 104, 107
Van Vleck and Sons 185

clay on property of 185
tests of 273

Ventura 233, 234
clays, tests of 338, 339

Ventura County 233
clay resources 234

bibliography 234
geology 234
mineral resources 234

Ventura River 233
Vernalis 207
Vidal 181

clays, tests of 340
Vincent, M. L. 121
Vitrefrax Company, The 29, 121

Ogilby cyanite deposit 86, 87
O'Neill Ranch fireclay 145

tests of 259
Vitrified Product.-? Corporation 205

Cardiff clay 205
tests of 287, 288

Linda Vista clay 205
tests of 322

San Diego plant 206
Volcano 50
Volumeter 239
Volume measurement 239
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Wall, J. A. 45
Wall tile, manufacture of, in California 28
Wallace, D. W. and L. F. 221
Walnut Creek shale 73

tests of 342
use of 40

Walrich Pottery 45
Walters, C. J. 97
Walters, W. J. 89
Ward, Henry 68
Warfield 227
T\^ashington Iron Works 122
Water of plasticity 239
Water, pore 240
Water, ratio of pore to shrinkage 240
Water, .shrinkage 239
Waterford 229
Watson, H. L. 131
Watts, A. S. 241
Weatherhy Ranch clay 82
Webb, W. S 90
AVeed, C. H. 232
Weibling 143
Weiss, Henry 21.'>

Weiss, J. H. 227
clay 227

tests of 262
use of 118

West Coast Calcimine Company 52
M''est Coast Porcelain IVIanufacturers 215
"West Coast Tile Company 95
Western Brick Company 122

clay, Santa Monica 102
Westinghouse Electric and Manufacturing Company 30, 45
Weston, A. M. 189
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Wliitiker, 10. H 218
WhitiiiK-Mfad Company 123
WiU-ox, Ralph 208
Wild, G. A. 122
Wildomar 180
Willow Creek 192
Willows 79
Wilson, Prof. Hewitt 13, 246, 262, 257, 262
Wilson, J. M. 181

I lay 181
tests of (No. 42-43) 340

Wilson. L. H. 97
Windsor 227
Winters 235
Wiro Mine (see Vitrified Products Corporation).
Wolf 137, 138
Woodland 235
Woolenius Tiles 49
Worthington, R. L. 94
Wretman, X. E. 220
Wrights 220
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Yankee Hill 66
Yaru pit (lone) 56

clays, tests of 302, 335
Yellow ware, clays suitable for 255
Y'olo County 234

clay resources 235
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Yosemite I'ortland Cement Company 63
Yost, A. D. 140
Yreka 224
Yuba County 235

clay resources 235
geology 235

Yuba Well 84
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Zabri.skie 88
Zinc retorts, clays suitable for ; 253, 254, 255
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The Alberhill and other olay deposit* of T«m**cal Oenyoa, Riverside County,
California

« s. N. DevUw and !*. Bluett*

Abetraet

Clay it ained in open pits by eoveral oeqpmie* in the Alberhill diatriet* 
and the refraetory oleye ef relatively high slimina oenfeent are need largely far 
fire brick* The Alborhill Ooal and Clay Onug*ny U toe largest opearator and hae 
produced a little over 8,000,000 tone of elay, of whieh nearly half was the re­ 
fractory type*

The clay eeeiire at the eontaet ef toe lower Tertiary and fee M**e»oio
 eat ooaplcx. The weathered surface of baeeaent reeke include* wen olay of high 
iron and low alumina content, and the better elmy eeenre in to* batal Tertiary
 odlaent*. the elay depocite vary rather abimyUy in thiokneeg end faality, and 
e nly loot! ieneee eontain workable depoelte* ttraetaral defoiaatien make* dip* 
ef 10 to 80 degveee ooaaen and the elay etr*to^%he*efere pitoh WMter Mieoifi 
overburden in ahort dietanoee* Ssteneive dipoaite of thick alluvial fen depeaite 
cover the o lay-bearing strata over »oet ef tie area, and add to the everbnrden 
probleae*

the apparent lack ef elay depoeite ef §»od ojaality that would total  everal
  illion tent of ore, and the geological condition* that would Mke exploration and 
mining difficult and expensive sake thle dittriet unpromicing*

The examination of the olay deposit* of Te*»i<al Canyon fonw parVof the 
progrea to evaluate toe elay* of California and ether State* a* po**ible ore* 
for aluminum production.

The elay dopoeit* of thi* dirtariet aye leeated in Temcscal W**h 
Corona and Bleinore, in the western part of Hiverside County, California* the 
largest deposits, so far a* known, are centered around Albcihill, about S mile* 
northwest of Slsinore* The paved State fftj1w«\| Tl passes within lee* them a wile 
of meet of the elay pit*, and through the main pit area at Alberhill. A branch lime 
of the Ate hi son, Topeka, and Santa F» railroad follow* toe same route, and ha* 
sidings at the main clay pits*

The first mining was by the Slsinore Goal end day Oo« lor the low grade 
coal that is associated with toe clay beds. Sinoe 189? these operation* have 
been by too Alberhill Coal and Clay Co. The miming of coal was discontinued and 
thi* ooHpany ha* been toe largest producer ef clay from the district. Their pro­ 
duction reached a maximum of about 100,000 tome annually in toe early 1980*4(0 
period, and wa* 64,704 ton* in mi. Their total production ha* been 2,166,000 
ton* but about half of thi* total wa* of lower grade, non-**efr«otory olay*. 
Only the more refraetory days, used largely for lire brick, are new being sold. 
Production figures of ether operator* are not available but their total perhepe 
exceeds 2,000,000 tons though most of this clay is ef the less refraetory types.
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tho Mapping was done on aerial photographo fcy $  H* Daviess, with a pre­ 
liminary oxomination and briof lator visits by M* V* firaalette* Detailed exam­ 
ination and sampling of the clay beds la possiblf, only in tho operating and 
abandonod pits, ao natural outcrops of tho olsy otrata aro virtually lacking in 
tho district* Tho accompanying map was compiled from tho oontral part of tho 
aerial photographs, but necessarily involved some adjustment of alignments and 
distortion of aealo*

Geology

tho formations shoim on the aap include (1) on undifferentiated baseasnt 
complex of Ueseseie mttamorphio and igneous reofcsf (1) early tortiary (ft&eooeneT) 
oondotofto sad shalo that rooto OR a dooply wsatherod surface of tho bsssmont roofcei 
(8) ^tatoraary alluvial fan materials! and (4) Bsowftfc stream alluvium* tho olsy 
dopoolto occur at tho oontaot of tho tortiary with tho voathorod mrfaoo of

tho baooaont sssyloai inolndoo slatot phyllito( faarttlto* and intorboddod
fi«sjsja and probably oorrolatoo with tko Santa Ana f»ivation of 

o^tostionablo triaooio ago« Ihooo rooks aro iatiydod tar oovaral typoo of ptatonio 
rook* of probablo ihanaoaio ago» and aro ororlaiB looally ly thin midtttsii iowoo 
and Toloamio brooeiaa that aay bo of Grotaoomo ago* liiaro tho oontaot bstoosu 
tho baosMoat ooaplox and tho basal tertiary olay «A Unfits) bodo io oxpoood* tho 
baooBsnt rodeo aro dooply woathorod* tho rooidttal products of woathoring wry 
groatly with tho typo of baseaont rook, bat expooaroo of this woathorod sarfaoo 
dovolopod on tho intmolTO rooks woro not oosjn in this aroa«

tho oarly tortiary (Polooosnoi) otrata gsnorally havo olay and lignito boas 
in tho basal part, rooting dirootly on tho woathorod baotasnt sosiplsy^ and in 
pUoos it it difficult to distinguish any oontaot botwoon tho rosidual olay of 
thoso baooatnt rooks) ond tho sodiaontary olay of tho baoal tortiary* Approxiaatoly 
45 foot of baoal tortiary olay, liptito, and quart! sand with olay aatrix aro 
 xpoood in tho aain pit of tho Alboibill Coal and day Co* tho grado and ^isaiool 
composition of this oLoy rarios, bat In gsaoral tho olsy of highoat altaOaa omtsat 
ooours in tho baoal part of thoso bodo* tho shalo ond oandstono abovo tho baoal 
olay and lignito bodo or* poorly indurated, aioasoous, and gsaorally of grosnish 
gray to brovdlah gray eoler* Xoarly whito sandttono io ooaaon In an aroa to tho 
south of tho Hoist Fit (oouthoaot of Alborhill on Map)* Conglomerates looally 
present in this foimtion woro not 1 Ithologieally distinguishable from tho Quaternary 
tonraoo gravels* Fossils found in this foraation woro of little value, but ool- 
lootiono by prerious Investigatero indioatod a probable Paleoeene ago*

the Quaternary fan deposits are uttooneelidated oottglonerate and sand, and 
evidently represent several diotinot poriodo of fan aoounalation* these fan do* 
posits eever largo areas of teaeseal Oaayea, especially on tho southsiest side and 
thus prevent aapping or eacploration of basal tertiary olay deposits in anon of tho 
area* Streaao hove boon «itrenohed in the large fane along the front of the Santa 
Ana range and have looally, as at the twin Springe locality, exposed the clay beds*

Teaosoal Canyon is a grabea lying between tho Santa Ana Mountains to the south* 
west and tho Teaeseal Mountains to the northeast* thus a block of lower tortiary 
scdiasnts is confined to tho valley floor and is bounded by a series of fsuits, 
with those on the southwest side having Mioh greater total displacement than thoso



on tho northern at aido. Aa Tory little mapping waa attempted in tho baoomeat 
ooaplox, thooo faults aro ahown on tho map only where they out tho Tertiary rooka 
or limit their outorop area, in general, the Tertiary rooka form a synoline, 

with aubeidUry folds auoh aa the amall syne line north of Lake Blsinore. Pro- 
aumably tho general aynolinal atruoturo ia related to tho faulting that fomod 
the main grabon and, in part at leaot, nay reprooont a largo aoalo typo of drag 
folding. Tho synoline ia aeon boot on tho map in tho area between tho Los Angoloo 
Briok Co. pita and the Sloan pita of Gladding JfeBoan Co.

Aseooiated with tho boundary faults of tho grabon aro Tory aany omallor 
faulto that aro wall expoood lit tho olay pita* Tho faulta in tho main pit of tho 
JUberhill Coal ami Clay Co. hare displacements of 4 to 86 feet. Some of the 
erratie dipo, auoh aa that at Twin Springe, probably refloat drag on uaoxpoood 
faulto*

Clay dopooito

Tho rofraotory olay in thia diatriot ooeura at tho baao of tho Tertiary 
atrata. with elaya of higher iron ooatont in tho underlying weatherod baaomont 
rooka. Sorting of tho aedimenta mow ooapriaing tho baaal Tertiary produood only 
looal dopoaito of rolatiToly thiok aad pure kaolinitio typo* of olay* hajworor, 
and thooo grade laterally into TOW aaady olay ojsi aandatono. Tho rofraotory 
olay io white burning and io uood largely for fire briok* Tho following a&aly*** 
of olayo from tho Albert* ill Coal and Clay Co, pita aro quoted from tho publiohod 
report of Dietrioh.l/

I/ Diotrioh, W. D., Tho olay roaourooa and tho eeramie induotry of Californiai 
Calif? State KB. Bureau. Bull. Bo. 99 (1988), p. 884.

Al20$
s^m%4fcQM Z^^^fc

8i5g
Lose
Other

8% Clay
42.21
0.81

87.78
18.96
0.86

884 Clay
84.88
0.99

48.81
18.86
2.84

Seleot Maia tunnel Clay
26.88
2.84

59.44
11.64
0.61

frflU day
*6«68
1.28

68*00
w^^WP
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Tho 889 olay ia a plastie rofraotory olay that generally hao a highor alumina 
ooatont than that in tho analyaio qpoted, and gradoo laterally into tho bone 
olay (8H^) that aay or may not haTO pi sol itie texture. One of tho bono typo 
(8Hg) aamplea shows an exceptionally high alumina eontent, and thia typo io oom- 

monly piaolitio and rooomblea bauxite. Ite gibbaito wao reeogniaod in thia olay 
undor tho mioroooopo, but porhapo eono togiydrate of alumina io present in it aa 
ia auggoatod by alumina and water ooatont that aro higher than in kaolin. Tho 
8Bg aad Soloet Main Tunnel olaya hare a higher oontent of quarts aaad that io 
refloated in tho aaalyoee*

Tho roaidual olaya rary in oharaoter, depending on the typo of baaomont 
rook, but aro gens rally red-burning types that aro uood only for aewor pipe, tile, 
and oojaaon bMok* Tho Seleot West Hue olay io an altered voleanio flow and io a 
highor quality «lay than tho more eommon mottled olaya that aro formed from meta- 
aodiaeata. Analyaoa of these olaya are also taken from Diotrioh*a report (p. 888)t



Pink fettle elay Boot Blue olay
AlgOj 16.19 22.99
Fog03 7.70 1.82
Si02 68.67 66.67
Lott 4.69 5,20
Other S.67 1.42

tho boao type of olay, with or without pitolitie texture, it tho only elay 
with a high alittina oontont that it generally froo of with quarts tand. Shit olay 
ooeurt bolow tho lignito beds an* taady elayt, and teems to bo a* uppermott part 
of tho retidual olay. It varies in thiolmett from loot than ono foot to about 
ton foot bat is generally 8 to 6 foot feiok*

Miming in thit district it largoly f«mt o?«t pito. Power shovels aro otod 
only in removing overburden, except at tho Bate* Bairington pit, whore a lower 
grado olay it mined lay the shovels. The olay it tortod by tend at the Alberhill 
Coal tad Olay Go. and Lot Angelot Briok Go. mine*. To obtain tho refraetory elayt 
in tho lower ttrata of tho pito of tho Alberhill Company, tho overlying clay it 
removed, sorted, and plaood in stook pilot for potolble fntnro tale. At prooont 
oTor 80 foot of overburden must bo rtmtvst in thoir Main pit to reaoh the upper 
part of tho white burning olayi. In the 46 foot of thooo eloy and lignite b**» 
about half in not utod end tho other half it hand eorted. fho moil mum thttwMao, 
of olay that night bo utod for altmdmam preduetien would thut bo lott than 86 foot, 
with more than 80 foot of overburden. About 8,166,000 tout of olay hat been pro­ 
duced by tho AlborniU Goal and Clay Go. tat approximately half of tHt hat boon 
tho low grade, non-refractory elayt.

tho Lot Aagelet Briok Co. pitt aro booonlng inoroatingly difficult to mine 
duo to tho otoop dip of tho olay ttrata. they aro attempting to mine along tho 
ttrifct of tho bodt, but due alto to tho topogmphio relief, tho overburden it 
ineroating. their Righpower pit ooatalAt an ntmtually high alumina elay that 
rotomblot bauxite in tho pi toll tie texture, thit bod it laoally 10 foot thick 
at the mtylmnm, and pitohot at 80 degroot under overburden that it at preoent 
80 foot or more in thiehnott*

tho Sloan pitt of Gladding MtBoaa Go. wore abandoned due to the inereaee in 
everburden, with a miilmmi of about 10 foot of boat olay overlain by 80 to 40 foot 
of overburden* tho Karrington pit of latee Refraetoriet Co« oaanot preduoo largo 
tonnagot without greatly inereatiag overburden that it already ever 80 foot on 
tho elay bodt that in elude lott than 16 foot of good refractory olay. The two 
pitt between tho railroad and highway, touth of tho Harrington pit (Map, Mo. 14 
and 17) have only about 4 foot of high alumina olay with overburden of 10 to 80 
foot, tho Rivertido Comont Co. protpeot adit follow* a bone olay that it 6 to 
6 foot thiek. thit bod oropt out Jutt above batomont rookt and it overlain by 
fan dopotitt that inereaee rapidly to 100 foot or more thiokaott. the pit of 
tho Paeifio daytfrodnott Co. in tho northern part of tho vnlloy (Map, *>  16) 
it a retidual mottled olay that would bo of no value fbr alumina ae it is very 
high in iron and probably low in alumina. In themwlot pit of thit company,
 outheatt of Alberhill, tome pieolitie bone olay ooeurt as mmll lentet overlying 
the rotidual mottled oiayt, and overburden ooniittt of about SO foot of Soeeno
 andttono. tho Morteg pit north of 81 fine re hat boon dug in tho alluvium of the 
valley flat. Although no tamplea were available and the pit it now filled with 
water, the description by the former operator indicates that only about 18 inches 
of the elay wat of the high alumina type and the overburden it 40 foot or more.



Tho clays of this district include both residual and transported or sediaentary 
types* The residual clays are generally mottled with a high iron content, but 
are variable depending on the bed rock froa which they were formed* Only tho 
uppermost few feet, immediately underlying the lijnitic and sandy olays of the 
basal Tertiary, aro of a high alumina type and this olay is ooamonly pi soli tic* 
This seeas to represent the high sosquioxide sone of the upper part of tho 
usual Intcritic profilo of weathering* The olay of the immediately overlying 
lignitio and sandy strata is largely a high alumina (sediaentary) type that was 
apparently derived from the surface of tho deeply weathered basement rooks, and 
rodopositod in lenticular bodies of varying purity from admixed sand* Lack of 
fossils beneath tho sone of weathering, and the meager fauna in overlying strata 
preclude a close dating of this period of intense weathering but suggest a raleeoeno 
ago.

fieserveo

Tho aany widely separated deposits of olay occurring at a single otratigraphio 
position aako it seem probable that olay deposits aggregating aany ailliens of 
tons aro present la this district. Tho facte that these deposits aro leatieular, 
aro included with structurally dafonsod strata, and are offered with thiok aeeuaa- 
latioao of overlying fan doposito aako exploration and mining diffioult and oxpoasive, 
fepoouroo of tho clay bods aro virtually lacking except those; openod by the pita, 
but thooo indicate that variations in thickness and quality aro so rapid that 
projection of known olay beds can bo safely assumed for only a few foot or tons 
of foot at nost* Tho Albcrhill Cool tad Clay Co* has ainod 8,185,000 tons of 
olay, of which about one half wao a refractory olay of fairly )ULgh alumina and 
low iron content, and aust of this was higfr in quarts sand* Tho total production 
of clay of probable value as an ore of aluminum is thus only a few hundred thousand 
tons* Consideration of tho mine and prospect pits seems to indicate that less 
tonnage than the production to dato aay be included in the reserves* This property 
seems to bo the aoot favorable one known, eoaoidoring both tho thickness of the 
clay deposit and tho overburden probleao* It therefore ocoa* safe to aeoomo 
tho reserves represented in probable extension of deposits BOW being ainod are; 
act very large and aay amount to only about a million tons of tho refractory clay*

Tho unfavorable geological conditions for exploration would seem to aako the 
oost excessive for any test drilling for now deposits*
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ABSTRACT

The Corona South quadrangle and the adjoining Santa Ana narrows area lie in the

northern part of the Peninsular Ranges. They contain the northwest end of the Elsinore

trough which marks the trace of the Elsinore fault zone and trends northwestward across

the center of the mapped area. The Chino fault diverges north-northwestward from its

apparent junction with the Elsinore fault neor the eastern margin of the Corono South

quadrangle.

The oldest rocks, those of the Triassic Bedford Canyon formation, are metasedimentary

in character, and occur mainly in the Santa Ana Mountains southwest of the Elsinore

fault. Here they have been intruded by late Mesozoic plutonic rocks of the southern

California batholith and in a few places are unconformobly overlain by Jurassic (?)

volcanic rocks. Northeast of the Elsinore fault is a succession of sedimentary rocks,

several thousand feet thick, which includes rocks of Upper Cretaceous through Quater-

nary age. These units are of types found to the west in the Los Angeles Basin.

The dominant structural features are the Elsinore and Chino zones of high-angle

reverse dip-separation faults and a synclinal trough which extends from the Puente-

Chino Hills southeastward beyond Corona and lies nearly parallel to and to the north-

east of the Elsinore fault. The surface distribution of Cretaceous sedimentary rocks

indicates a probable minimum vertical displacement of 1,500 feet along the Elsinore

fault southwest of Corona, whereas to the southeast a displacement of more than 5,000

feet is suggested by the difference in elevation of the basement complex on opposite

sides of the fault. In post-Pliocene time, and perhaps throughout their history, the Elsinore

and Chino fault zones have had an apparent high angle reverse sense of movement.
Large lateral displacement may have occurred in pre-Pliocene time, but has not been

demonstrated in the mapped area. In the Corona area the Elsinore trough is probably

a faulted syncline.

Mining operations, especially for clay, crushed and broken stone, and glass sand,

have been carried on since the late nineteenth century. Repeated, though unsuccessful,

attempts have been made to find petroleum.

(5)
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INTRODUCTION

Lomfion and AccessibUity. The area herein de-

scribed and shown on the accompanying maps lies

niiistly ill western Riverside County, California, but
the northwestern part of the map also includes small

bits of San Bernardino and Orange Counties and the

southwestern part of the Corona South quadrangle lies

in Orange County. The approximate geographical center

of the area is 4 miles southwest of Corona and 45 air-

line miles southeast of Los Angeles. The Santa Ana
Mountains, one of the Peninsular Ranges, bound the

area on the southwest and form the highest and most

rugged topography.

In the central part of the area, along the northeastern

margin of the Santa Ana Mountains, the Corona com-
pound fan surface slopes gently toward the northeast

across the northwest end of the Corona-Elsinore trough,

a graben-like valley that extends from Corona to Elsi-

nore. The Corona fan extends as far as Temescal Wash,
which marks the northeast side of the Corona-Elsinore

trough, beyond which the topography again rises to

form the Cajalco bench (Ferris Block, Temescal Moun-
tains, or Gavilan Hills).

The northwest part of the map area is occupied by
the southeastern tip of the Puente Hills (Chino Hills).

These low hills are separated from the Santa Ana Moun-
tains by the west-southwestward flowing Santa Ana
River. The whole area makes a strip approximately fif-

teen miles long and contains about 75 s((uare miles.

Most of the district is reasonably accessible by wheeled

vehicles. State Highways 18 and 71 cut across the region

and dirt roads give access to the lower parts of the major

canyons. Several U. S. Fcn-est Service fire control roads

cross the Santa Ana Mountains, but only the Corona

Skyline Drive is suitable for standard automobiles. The
region southwest of the Elsinore fault is within the

Cleveland National Forest which is closed to public use
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(liiriii^' tlio siininier moiitlis because of tlu' liit^h fire

hazard.

Physical Fiatiircs. The area to he discussed lies in

tlie Peninsular lvan<res provinee of soutluMMi f'alif'ornia.

The rejriou in jreneral eonsists of alluviated valleys sep-

arated hy rather narrow mountain raufies, whicli trend

northwestward. The tlat lanils are mostly less tiian 1, ;")()()

feet above sea level and slope jrently up to the bases of

the mountain raiifres. The mountains rise sharply above

the alluvial plains to summits that are commonly be-

tween .S.OOO and 5.000 feet above sea level. Extendinir

nortlieastwarii from the Santa Ana Mountains toward
Corona is a eompound alluvial fan tiiat raufres from
TOO feet at Corona to about 1.400 feet elevation at Bed-

ford ("anyon.

The drainajre system of the Corona area sliows a erude

firidiron pattern, and surface water flows intermittently.

Most of the area is drained by Temeseal Creek which
flows northwestward throup:h Temeseal Canyon. North-

west of the city of Corona it empties into the south-

westward-flowing Santa Ana Kiver. the major river, and
the only perennial river, in the region. The northeast

side of the Santa Ana Mountains, east of Main Street

Canyon, drains northeastward to Temeseal Creek. West
of Main Street Canyon the Santa Ana Mountains di-ain-

age is to the north and northwest into or toward the

Santa Ana River, but many of the smaller streams flow

only a short distance from the mountains before losing

their identity on the old alluvial surface of the Corona
fan. In general, the main canyons on the east slope of

the Santa Ana Mountains are normal to the trend of

the mountains, but their tributaries, which enter the

larger canyons at right angles, are parallel with the axis

of the mountain mass. The principal canyons on the

west slope of the Santa Ana Mountains, in the southern

part of the area, are nearly parallel to the mountains,

and their tributaries are transverse. Their streams

eventually join Santa Ana River to the west through

Santiago Creek.

The summers are long and warm, the winters are gen-

erally moderate, and the air is dry. In summer, showers

are infretjuent and of short duration. In winter, the

precipitation is mainly rain. Snow occasionalh- falls

on the higher peaks and very rarely at lower elevations.

The average mean annual temperature is reported to be

62.7" F at Corona, and the annual rainfall there aver-

ages 13.3 inches.

The vegetation is si)arse in the lower country but is

commonly dense and dilificult or impossible to traverse

above the 1.000-foot contour. It is the sagebrush type

characteristic of the California chaparral life zone.

Higher in the mountains there is an abundance of thick

brush and a few live oak and pine trees. The common
plants include black sage, sagebrush, California holly,

elderberry, mountain mahogany and prickly pear cactus.

Previous Geologic Work. No previous geologic work
has covered in detail the entire area of this report.

Several published reports, however, include the general

region or parts thereof, but most papers have been of a

reconnaissance nature or deal with small areas.

J. D. Whitney, in 1865. gave the first description of

the Santa "Anna" and Temeseal Ranges in volume I

of the Geological Survev of California. He noted the

topography, occurrence of sedimentary and crystalline

rocks and the complex structure. P. H. Dudley (liOi'))

and R. .]. Sampson (1935) described the geology and
mineral resources of a ()ortion of the Perris Hlock, which
includes that part of the area northeast of Temeseal
Canyon. Later Dudley (1936) described the physio-

graphic history of the Perris Block. J. C. Sutherland
(1935) described the clays of Riverside and Orange
Counties, including those of the old JIcKnight mine
southwest of Corona. In 1945 the California Division of

Mines j)uhlished a brief account of the mining activities

of the Riverside County part of the area in the State

Mineralogist s Report.

Esper S. Larson, Jr. (1948) described the crystalline

rocks in the region southeast of the Santa Ana River.

The sedimentary rocks w^re not differentiated. Later

E. H. Pampeyan (1952) mapped in more detail the crys-

talline rocks of the Cajalco area to the east of, and in-

cluding, tlie Temeseal Canyon part of the Corona South
quadrangle. J. E. Schoellhamer and others (1954) pub-

lished a detailed geologic map of the northern Santa Ana
Jlountains, including the Black Star Canyon quadrangle

adjacent to the west edge of the Corona South quad-
rangle. Also in 1954, R. II. Jahns published a general-

izecl geologic map of the Peninsular Ranges province and

a geologic guidebook on the northern part of the Penin-

sular Ranges province.

Purpose and Methods. This paper describes the geol-

ogj' of the northeastern Santa Ana Mountains, the south-

eastern Puente-Chino Hills, and the northern part of

the Elsinore-Corona trough with special emphasis on

structure, particularh- the relationships of the Elsinore,

Whittier, and Chino faults.

Most of the field mapping in the Santa Ana Moun-
tains was done on 1 : 12,000 Department of Agriculture

aerial photos, series AXJI. The Temeseal Canyon region

was mapped on Fairchild aerial photos at the scale of

1:12,000. Northwest of the Santa Ana River the field

mapping was done on 1 : 12,000 U. S. Geological Survey

aerial photos, series GS-CP.
The principal base map on which the field data were

plotted is the 7| minute U. S. Geological Survey Corona

South quadrangle .sheet published in 1954. A planimetric

base map was used for the Santa Ana narrows area, and

was traced from the 7i minute Prado Dam and Black

Star Canyon quadrangle sheets of the U. S. Geological

Survey, published in 1950.

Geologic mapping of the Corona South quadrangle

and Santa Ana narrows area was started in September

1950 and continued intermittently until February 1957.

Most of the detailed majiping of the sedimentary rocks

was done between January and August of 1951. The
contacts between the igneous and metasedimentary rocks

are generally shown as approximate as, in most places,

they are obscured by dense brush.

The crystalline rocks north of State Highway 71 in the

Temeseal Canyon region were examined only in recon-

naissance. The distribution of these units was taken,

with minor modifications, from an unpublished report by

E. II. Pampeyan (1952).
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DESCRIPTIVE GEOLOGY
General Features

The Corona area may well represent the easternmost

extension of sedimentary rock types found in the Los
Angeles Basin, which is adjacent to the area to the west.

The area appears to have been once covered by a rather

thick and nearly complete succession of Mesozoie and
Tertiarj' sedimentary rocks (pi. 4). In Plio-Pleistocene

time these rocks were folded into a great anticline with

the axial trace roughly along the present crest of the

Santa Ana Mountains. A syncline was formed to the

northeast and is now exposed in the Puente-Chino Hills

where it is known as the Arena Blanca syncline. Tliis

.syncline may extend to the southeast into the northwest

end of the Corona-Elsinore trough at least as far as

Brown Canyon, which is 7 miles southeast of Corona, at

the east edge of the Corona South quadrangle. Later,

probably in late Pleistocene and Recent time, the core

of the Santa Ana Mountains, which consists of pre-Ter-

tiary crystalline rocks, was raised by a high-angle re-

verse fault along the northeastern margin of the moun-
tains.

The oldest rock unit exposed is the Bedford Canyon
formation of metasedimentary rocks. It is Tria.ssic in

age and forms the highest, central portion of the Santa
Ana Mountains in the area, and part of the Perris

Block, which lies mostly outside the mapped area east

of Teinescal Wasli.

Resting unconformably upon, but locally faulted

against, the Bedford Canyon metasedimentary rocks in

the Santa Ana Mountains are the .lurassie ( ?) Santiago
Peak volcanics. Intrusive rocks, probably related to the

Santiago Peak sequence, cut the Bedford Canyon strata.

East of the Corona-Elsinore trough, in the Temescal
Canyon area, are crystalline rocks that have been de-

scribed (Panipeyan. 19.")2, p. 14) as representing two
closely-spaced and possibly related periods of intru-

sion. In tlie first period tlic Temescal Wash (|uartz latite

porphyry and the Corona hornblende granodiorite por-

phyry were successively intruded into older marine sedi-

mentary rocks. The second period is represented by the

emplacement of batholithic rocks—Cajaleo quartz mon-
zonite and the Home Gardens quartz monzonite por-

phyry—into the sedimentary units and earlier igneous
bodies. Panipeyan suggests that the first period of in-

trusion may be Jurassic and Early Cretaceous in age
and that the second period is later Cretaceous. If this is

true, the Santiago Peak volcanics and the intrusive

bodies related to them in the Santa Ana Mountains are

probably related in time to the first period of intrusion

in the Temescal Canyon region.

The plutonic rocks of the second period are repre-

sented in the mapped area of the Santa Ana Mountains
by the San ^larcos gabbro and in the Temescal Canyon
area by the Cajaleo quartz monzonite and the Home
Gardens quartz monzonite porphyry. These rock types

are also present southeast of the Corona area in the

Santa Ana Mountains (Larsen, 1948, map). They also

occur beneath the younger rocks of the Corona-Elsinore
trough, as samples from three wells east of Bedford
Canyon reveal biotite quartz diorite, biotite quartz mon-
zonite, and hornblende granodiorite.

In the Santa Ana Mountains the oldest unmetamor-
l)hosed sedimentary rock unit exposed is conglomerate
of the Cretaceous Trabueo formation. It is in fault con-

tact with the Santiago Peak volcanic rocks and appar-
ently grades both vertically and laterally into the basal

sandstone and conglomerate of the Late Cretaceous Ladd
formation. The basal part of the Ladd formation is the

Baker Canyon conglomerate member of sandstone and
conglomerate. It is conformably and successively over-

lain by the Holz shale member, and undifferentiated

siltstone and shale with interbedded sandstone and con-

glomerate also of the Ladd formation.

A fault contact separates the Ladd formation from
the younger Paleocene Silverado formation, composed
of marine and nonmarine beds that are chiefly sand-

stone, conglomerate and clayey siltstone which inter-

tongue. The Silverado formation in the Santa Ana nar-

rows area grades imperceptibly upward into Eocene
Santiago formation siltstone, sandstone, and conglom-

erate.

Resting unconformably upon the Silverado formation

in the eastern part of the Corona South quadrangle are

sandstone, conglomerate, and siltstone of the late Eocene
to early Miocene Vaqueros-Sespe group, which is majiped

as a single unit. In the southeastern Puente-Chino Hills

this unit is conformably overlain by sandstone of the

middle Miocene Topanga formation.

In El Cerrito Village area of the Corona South quad-

rangle the Topanga formation apparently rests uncon-

formably on Silverado sandstone and is succeeded con-

formably by sandstone, conglomerate and shale of the

upper Miocene Puente formation, undifferentiated. West
of the map area, in the northwestern tip of the Santa

Ana Mountains and in the Puente-Chino Hills, Sehoell-

hamer and others (1954, map) have divided the Puente

formation into four members. From bottom to top the.se

are : La Vida member, the So(|uel member, the Yorba
member, and the Sycamore Canyon member.

On Scully Hill in the Santa Ana narrows map area

in the southeastern Puente-Chino Hills, the Topanga
formation is conformably overlain by La Vida member
(shale) which is in fault contact with the overlying

So(iuel member (sandstone) of the Puente formation.
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The Yorba nieniber (shale) conformably overlies the
So(|iu'l iiu'inber and is eonfornuibly overlain by the

Syeaniore Caiiyoii member (sauiistone anil eonfjrlomerate)

of tlie same formation. The Tuente strata {rrade ui)ward
into IMioeene ( ?) saiulstoiie. eon-rlomerate. and shale.

Alonj; the northeastern mart;in of the Santa Ana
Mountain the Vai|Ueros-Sespe frroup is overlain in fault

eontaet by the Puente formation, mapped as undiffer-

entiated, which in turn is apparently conformably over-

lain by Pliocene (?) rocks, which consist of sandstone
and minor eon<?lomerate and shale beds.

The central i)art of the area (in the vicinity of Cor-
ona) is a dissected comjiouiul alluvial fan. AVell-devel-

oped terrace deposits rest iinconformably on the lleso-

zoio and Tertiary sedimentary sequence at many places.

Alluvial "dirty" appearing sand and gravel fill the

stream valleys.

Stratigraphy
Triassic System

Bedford Canyon Formation

The oldest rocks in the mapped area are moderately
metamorphosed argillite, slate, graywacke, and quartzite

with minor amounts of limestone and local thin-bedded
tuffaceous strata. These comprise the Bedford Canyon
formation and underlie much of the northern part of

the Santa Ana Mountains. Somewhat similar metasedi-
mentary rocks have been mapped (Larsen, 1948, map)
for distances of at least 50 miles to the southeast and 30
miles east of the Corona South quadrangle.

Smith (1898, pp. 776-786) applied the term Santa
Ana to a limestone in slates in the western part of the

Santa Ana Mountains. Merrill (1916. pp. 639-640) used
the term Santa Ana metamorphic strata for the slates.

Dudley (1935, p. 493) called a series of well-exposed

metasedimentary rocks near Elsinore, California, the

Elsinore metamorphic series. Larsen (1948, p. 19) pro-

posed the name Bedford Canyon formation for the meta-
morphic rocks of the region because "the rocks are well

exposed and contain fossils in that canyon". This later

name seems preferable and is used herein.

The rocks of the Bedford Canyon formation crop out

continuously from the eastern margin of the area to Tin
Mine Canyon and form the crest of the Santa Ana iloun-

tains. The formation also is well-exposed along the north
side of Temescal Canyon where the canyon is entered by
Cajaleo Road. Because of the complex nature of these

metamorphic rocks, their poor exposures, the lack of

traceable beds or marker horizons, and the generally im-

penetrable brush-covered slopes, the formation was not

subdivided on the geologic map. The Bedford Canyon
formation commonly forms weak, rounded slopes, a much
less rugged topography than that developed on the over-

lying Santiago Peak voleanics. The Bedford Canyon
strata are characterized by alternating thin beds, rang-

ing from one inch to several feet in thickness, of impure
feldspathic sandstone and somewhat slaty shale.

Probably the most abundant metasedimentary rock
types in the Bedford Canyon formation in the Santa
Ana Mountains are silty argillite and slate. On fresh sur-

faces these rocks are black or blue-black with a very fine-

grained texture. Slaty cleavage is only weakly developed.

Impure (juartzite and graywacke are comparable with
argillite in abundance, and are well-exposed in the rail-

road cut just north of Cajaleo Road, along Tin Mine

Canyon, and along several fire control roads in the Santa
Ana Mountains. The quartzite and graywacke have in

general a bluish-gray to yellow-brown or rusty orange
color and form steep-sided gorges in the Santa Ana
Mountains. Lenses of grayish-black conglomerate, con-
taining angular pebbles and cobbles, are locally present.
Bedding is indistinct, whereas fractures and joints are
well-developed.

FlGlRE 3. Sheared, .strongly deformed, and moderately metn-
morpho.-ied interbedded gniywaoke (liKlit-oolored beds) and .slat.v

.shale and argillite (dark-colored bed.s) of the Bedford Canyon for-

mation. Xote minor fanlt.s. Typical roadcut exposure along Sil-

verado Motorway, half a mile north of Silverado Canyon. Observer
faces east.

The quartzite exposures consist almost wholly of fine-

to medium-grained, subrounded to subangular quartz
grains, but also contain a minor amount of feldspar and
sparse heavy minerals. ^Microscopic examination shows
that .some of the quartzite grains consist of tjuartz in

a very fine-grained silicified matrix, rather than inter-

locking quartz grains. Quartz veinlets are replaced by
iron oxides and grains of iron oxides are abundant. Some
of the quartzite is poorly .sorted with much intersticial

clav.

W^^-^^"'
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FiGiRE 4. Closely folded, thin-bedded, gray-
wacke and argillite of the Bedford Canyon for-

mation. Kxposed in cut on Silverado Motorway.
Observer faces east.
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Figure 5. Minor fold in the Hedford Canyon formation showing

detail of interbedded Kraywat-ke and slaty argillite. Exposed in out

on Silverado Motorway. Observer faoi-s east. PMss. 3, 4, and "i are

typical exposures of the prineipnl litlioloKV of the Bedford Canyon
formation and illustrate the similar apjiearanee of most outcrops in

larfce areas underlain by these rocks.

The typit-al graywaeke is poorly sorted and contains

siibangular, tightly packed to interlocking ((uartz, feld-

siiar, and dark rock fraoments that range in diameter

from U.l mm to l.i) mm. Minor intersticial silicified clay

is present and much secondary iron oxide occurs on

quartz and feldspar grain contacts. Some specimens con-

tain many small grains of epidote and have siliceous ce-

ment. Calcite, however, is the principal cement and forms

as much as 15 percent of the graywaeke. (iood exposures

in road cuts show tliat the argillite, slate and graywaeke
are considerably deformed ( figs. 8, 4, 5 ) . The rocks are

generally much fractured and jointed and weathered a

yellow-brown or tan. Many exposures show thin, alter-

nating beds of argillite and fine-grained, impure (juartz-

ite or graywaeke.
Dark gray to blue-gray and black limestone with an

aphanitic texture crops out in only a few places in the

Corona South (niadrangle. It occurs as small, irregular

lenses within the slate and graywaeke. The limestone is

crystalline, is poorly bedded, massive, and weathers light

gray or brownish-gray. In a few exposures the limestone

is somewhat banded, perhaps as a result of flowage, but

the banding may represent original bedding. The carbo-

nate bodies appear to be i)arallel in attitude witli the

enclosing arenaceous metasedimentary rocks and stand

out as resistant ledges. The limestone is fetid, cut by

numerous veinlets of medium-grained, macrocrystalline,

secondary white calcite and is moderately silicified. In

some places, especially on weathered surfaces, the lime-

stone appears to be a breccia.

The largest lens of limestone (see fig. 23, in mineral

deposits section) crops out along the west side of the

East Fork of Ladd Canyon. Tliis carbonate lens is about
100 to 200 feet in width and several hundred feet in

strike (?) length. This limestone body may have formed
in (juiet shallow water, mostly as an algal reef. The lower

few feet of limestone contains many pelecypods with

the valves attached and a few small ammonites and up-

ward the limestone contains abundant algallike forms.

The upper part, however, ajipears to be more clastic than

the lower fossil-bearing sti'ata. Several smaller limestone

lenses occur along the east side of liedford Canyon, east

of Bedford Motorway. Tjimestone beds, only a few feet

wide and several tens of feet, or less, long were observed

at several places along the crest of the mountains and on
the west slope.

White to greenish-gray strata, probably tuffaceous,

ci-op out along the Main Divide truck trail at the west
edge of the Corona South quadrangle and on the ridge

between Ladd Canyon and its west fork. These rocks are
thin-bedded, much fractured, very fine-grained and
highly siliceous. The tuffaceous bodies, which have areal

extents of only a few hundred feet, are apparently- inter-

calated with graywaeke, slate and argillite near the top
of the Bedford Canyon formation.

In most places the Bedford Canyon formation is over-

lain, ajiparently unconformably, by the Santiago Peak
volcanics. Locallj', however, it is faulted against the vol-

canics. East of Bedford Canyon, along the northeastern
side of the mountains, the Bedford Canyon formation is

faulted against Tertiary sedimentary rocks.

According to Irving (1935) a thickness of 11,800 ±
feet of metasedimentary rocks occurs a few miles south-

east of the Corona South ([uadrangle in the Ferris Block
along Temescal Canyon. The true thickness of the Bed-
ford Canyon formation in the mapped area is not known
as the base was not encountered and the top has been
removed by erosion. Larsen (1948, p. 22) reports that
the base of the Bedford Canj-on formation is nowhere
exj)osed but that probably a thickness of 20,000 feet is ex-

posed in the Santa Ana Mountains. As the metasedimen-
tary rocks of the formation .show such a great variation
of attitude, are so highly deformed, so poorly exposed,

and rarely show well-preserved bedding an attempt to

measure sections or thickness would prove fruitless. How-
ever, the writer suspects that the 20,000-foot thickness

figure is probably excessive for the Bedford Canyon for-

mation in the northwestern part of the Santa Ana Moun-
tains.

Paleontology

Fossils of Triassic age from limestone in upper Bed-
ford Canyon, 6 miles southeast of Corona, and in the

East Fork ( ?) of Ladd Canyon on the south slope of the

mountains, have been reported bv J. P. Smith (1898, p.

779), Mendenhall (quoted in \villis, 1912, p. 505),
Cooper (quoted bv Larsen, 1948, p. IS) and Engel (1959,

l)p. 19, 20, 22-24)".

East of Bedford Canvon (from N\V cor. sec. 29, T. 4

S., K. () W., S.B.M., 2600' S and 400' E) a tiny body of

dark gray limestone crops out and is about 10 feet in

diameter. This limestone (apparently the above men-
tioned Bedford Canyon locality) contains abundant
rhynchonelloid brachiopod debris but the material col-

lected by the writer (March 1956) was too poor to assign

names. Engel (1959, p. 24) tentatively identified Ilalo-

rella from this locality.

Fossils from a limestone body in the East Fork of

Latid Canyon have recently been illustrated by Engel

(1959, pp. 20, 23) who assigns them to the pelecypod

Daouella sanctneanae Smith and to the Tapper Triassic

ammonite genera Discotropites and JuvavHo:.'

I In April liiBO, after this manuscript was prepared for publication,
the writer, together with N. J. Silberling and J. K. Schoellhamer
of tile r. S. (leological Surve.v. collected several small, imperfectly
preserved, ammonites and a number of specimens of one pelec.N'pod,
many with the valves attached, from the large limestone lens along
the west side of the East Fork of Ladd Canyon (from SE cor. sec.
34, T. 4 .S., R. 7 W., S.B.M., 900' N. aiul 1.000' W. ). This is probably
the same locality from which the fossils illustrated by Engel were
obtained.
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Jurassic (?1 System

Intrusive Rocks Related to Santiago Peak Volcanics

Larseii (1948, p. 27) has noted that a miinber of small

liodios of fine-frrainod ^ranodioritc and related rocks,

believed to be about the same a<xe as the Saiitiajro Peak
voleaiiies, crop out in the Corona, Klsinore, and San Luis

Key .'iO-niinutc tiuadran^les. A similar ajie apparently

(an be a])plic(l to tine- to iiiedium-^rrained. ^'cnerally por-

l)liyritic basic intrusive rocks that form a {rroiip of small,

irretrular-shaped bodies in the Santa Ana Mountains in

the southern part of the Corona South (luadranjile. These

bodies are mainly aloiifj the watershed divide between

Kcdford Peak and Bald Peak and aloiifr tlie Bedford
.Motorway; in a stock-like body in Silverado Canjon

;

and in a number of narrow dikes or sills, chiefly in the

southeastern part of the qnadranp:le. The area underlain

by these rocks totals about 2 square miles.

The granodiorite and related rocks are intrusive into

Triassic Bedford Canyon formation metasedinientary

rocks which are somewhat altered around some of the

intrusive bodies. In a few places parts of intrusive bodies

are faulted a5J:ainst the Bedford Canyon formation. The
intrusive rocks are commonly resistant to wcatheriu<r

and form prominent hiprh peaks and steep slopes along

the crest of the Santa Ana Mountains, but there are also

deeply weathered bodies. The intrusive rocks are gray

or grayish-green in color, form rugged, angular outcrops,

and in many places readily break into small fragments.

In these respects, and also in their general jtetrologic

features, these rock-s resemble the mildlj' metamorphosed
Santiago Peak andesitic volcanic rocks. The intrusive

bodies are mostly hornblende andesite, witli some quartz

latite, hornblende diorite, and minor basaltic rocks. In

many places the rock contains inclusions of sand grains

and fragments of fine-grained sedimentary rocks, in a

very fine-grained, severely altered, igneous groundmass.

These masses apparently are shallow intrusions and mar-

ginal facies of larger and deeper intrusions. Small sur-

face flows may be included in some intrusive bodies.

Larsen (1948, p. 27) believed these intrusive rocks to

be associated with the Santiago Peak volcanic rocks be-

cause: (1) they are closely associated in space with the

volcanic rocks; (2) have undergone about the same de-

gree of nietamorphism as the volcanic rocks; (3) are

finer-grained and more jiorphyritic than the rocks of

the batholith and have the texture characteristic of small

volranic plugs; and (4) wherever their relation to the

batholithic rocks was determined, they are older. These
criteria also apply to the intrusive bodies exposed in the

Corona So\ith quadrangle, except that at no place within

the (|Uadrangle was the relation between the intrusive

rocks and those of the batholith observed.

ArcordinK to Tialph W. Imlay and Norman J. SilberlinK. Paleon-
tology and Stratigraphy Branch, IT. S. Geological Survey (personal
communication. 1960), "the pelecypods in this collectif>n belong to
'Daonella' sanctaeantte Smith, a Posidonia-like form that probably
represents a new genus. The ammonites are provisionally identified
as follow.s :

Calliphylloceras sp. juv.
Partschiceras ? cf. P. grantzi Imlay
Lytoceras ? sp.
Hecticoceras ? (Sublunuloceras ?) sp.
Macrocephalites ? sp.

This fauna is Jurassic in age and is probably of early Late Jurassic
(Callovian ?) age."
Inasmuch as these fossils occur in only one limestone lens, which

has not been assigned a definite stratigriii)hic position in the Bed-
ford Canyon formation, the age of the entire formation is not estab-
lished. Perhaps the Bedford Canyon formation includes rocks of
both Late Jurassic and Triassic age.

The prouiiiHMit, roughly circular intrusive body in

Silverado Canyon is> a dark green, clitf-forming, blocky
weathering, hornblende' •andesite. A narrow, apparently
closely associated zone of white, altered rhyolite tuff

along its west margin is included with this body on the
geologic map. The andesite contains feldspar "crystals
and hornblende, much replaced by chlorite, in a very
fine-grained andesitic groundmass. Several smaller tab-

ular intrusive bodies to the east along Silverado Canyon
are of similar composition.

A large irregular stock near Bald Peak is mostly horn-
blende andesite, but is nuich contaminated by Bedford
Canyon metasedinientary rocks and some basaltic ma-
terial. This andesite contains large zoned and twinned
andesine phenocrysts which are variously oriented in an
altered groundmass. Ferronuignesian minerals generally
are thoroughly altered, but some specimens contain horn-
blende and augite. The rock contains abundant chlorite,

epidote, and secondary silica. IVIo.st samples show quartz
veinlets and abundant secondary (?) iron oxides and
iron sulfides (pyrite, pyrrhotite ?).

The irregularly shai)ed body along Bedford Motorway
is also hornbleiiilc andesite. In some places it is a much
altered, calcitized, chloritized andesitic (?) rock without
ferromagnesian minerals. Elsewhere, andesine laths com-
prise the groundmass in which are abundant hornblende
phenocrysts commonly altered to |)eniiinite. The rock has
been epidotized and silicified and considerable opaque
minerals (magnetite and pyrite ?) are present.

Southeast of Bedford Peak a small stock on the crest
of the ridge forms a prominent topographic feature. It

is a quartz latite porphyry and contains biotite and
hornblende.

The dikes in the Bedford Canyon formation metasedi-
mentary rocks are mostly andesite porphyries. Specimens
from a dike in Brown Canyon show large aiidesine pheno-
crysts in a groundmas.s of feldspar, chlorite, and iron
oxide grains. Ferromagnesian minerals are thoroughly
altered but the rock contains pyrite cubes. Some dikes
are quartz latite i>ori)hyries and contain phenocrysts of
hornblende, feldspar, and augite in a groundmass of
quartz, feldspar, and augite.

The stock at the crest of the mountains at the head
of the West Pork of Ladd Canyon, just west of Pleasants
Peak, is hornblende diorite. In some places it is a very
coarse-grained hornblende diorite with the feldspar much
altered. Elsewhere it exhibits diabasic, often a coarse,
pronounced, oi)hitic texture with large phenocrysts of
andesine and chloritized hornblende, and contains a
considerable number of iron oxide grains. Some of the
rock contains several percent of interstitial ([uartz. The
entire stock contains much secondary carbonate, chlorite,

and epidote. Along the west margin of this stock on a
small knob at the crest of the mountains is a small body
of green to blackish-green serpentine only about 150 feet

in diameter. It is broken into small fragments, is slieken-

sided, is cut by numerous calcite veinlets, and contains
some soft, green, taleose material. In thin section the
rock exhibits iron oxide (magnetite ?) grains and calcite

"eyes". Hugged, clitf-forming dark reddish brown silica-

carbonate rock with veinlets of iron oxide forms a crude
aureole on the south and west sides of the serpentine
body. The silica cai'honate body occurs along a fault zone
and is probably hydrotherinal in origin and may be de-
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rived from alteration of serpentine. The serpentine is

probably the alteration iirodiict of a ferromagnesian-

rith phase of the hornblende diorite intrusive.

Santiago Peak Volcanics

Aeeordin^' to Larsen (1948, p. 23) outcrops of the

Santiago Peak vok-anics lie in a discontinuous belt that

extends from south of La Jolla nearly to the Santa Ana
Kiver. The exposed length of the belt is about 80 miles

but its maximum width is not much over 10 miles. These

rocks are exposed on both the northeast and southwest

Hanks of the Santa Ana Mountains. They were originally

called the Black Mountain volcanics in La Jolla (iua<l-

raiigle by lianna (1926, pp. 199-204).

On the east slope of tlie Santa Ana Mountains these

volcanic rocks, which consist mostly of slightly metamor-

phosed andesitic flows and breccias, crop out from just

west of Bedford Canyon to State Highway 18 at Santa

Ana Canyon. South of Tin Mine Canyon and southeast

to Bedford Canyon they form the middle elevations of

the mountains, whereas to the northwest they extend to

the crest. On the west slo]ie the volcanic rocks crop out

at the crest of the mountains in the vicinity of Pleasants

Peak and extend southward along the West Pork of Ladd
(.Janyon and west beyond the west margin of the Corona
South quadrangle. These volcanic rocks are resistant to

erosion and form rugged topography, commonly with

sheer cliff faces.

In normal sequence the Santiago Peak volcanics ap-

l)arently overlie the Bedfortl Canyon formation uncon-

formably with almost 90° difference in dij), but locally

the metasedimentary rocks are faulted against the vol-

canics and may be thrust over them. A small pod of

Bedford Canyon (nuirtzite. exposed along the Skyline

Drive at the west edge of the Corona South quadrangle,

has been engulfed by Santiago Peak andesite, and dike-

lets of the andesite invade the quartzite.

In general the volcanic rocks are dense and compact
and on fresh exposures are dark grayish-green to green-

ish-black with .some lighter colored zones. In many jilaces

they show a characteristic hypabyssal texture. The
weathered surface of most outcrops is gray or greenish-

FUURK 7. Ili-tiiil of the S.iiitiaj.'d I'cak vcilcanics kIidwii in »if,'.

<!. Quarter (in oircli') givi-s scale. The white plagioclase pheno-

cr.vsts contrast with the <lark j;reenish-(,'ra.v sjroundmass.
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o-ray and tlie ovorlyiiifr soil is dark rcdciish-browii.

buff, or priviiish ;,May. Aiidcsitc and dai-ite are the

coiiiiuoiifst rook tyi)es; (luartz latitc and rliyolitc arc

nuu-h k'ss common. Most of tlic volcanic sciiucncc is mas-

sive pyroxene or liornblcntle andesite. I'hcnocrysts of

feldspar are commonly apparent in hand specimens;

plienocrysts of mafie minerals are rarer. The groundmass

is commoidy aphanitic and is so altered to green sec-

ondary minerals that the rock might be called a "green-

stone ".

KvidcHlly a flow breccia, conuiionly several hundred

feet thick, forms a rather \\idesi)read basal unit in the

volcanic rocks as it was found at several i)laces near the

ciuitact with the underlying meta.sedimentary rocks.

This How breccia consists of angular pebble and cobble

ila.sts of audesitic rock, gi-aywacke, anil slate in a fine-

grained volcanic matrix. It is well-exi)oscd in Ladd Can-

yon where it is as much as several hundred feet thick

and is al.so well exposed in a belt ;i()() to 400 feet wi<le

along the ^lain Divide truck trail at the west edge of

the Corona South t|uadrangle. Other volcanic breccias

and probably some tuffs are also present.

In Tin Mine Canyon is a green volcanic rock with

ph(>noci'>sts of quartz and feldspar in a fine-grained

gronndma.ss. This rock appears to be more resistant to

erosion than the andesite and ranges in composition

from ((uartz latite porphyry to rhyolite. Dark minerals

are present but altered. Secondary chlorite and epidote

may be present.

A small exposure of a fine-grained purple acidic vol-

canic rock was observed along the Eagle Canyon truck
trail. This rock is near the top of the Bedford Canyon
forniation and appears to have intruded the metasedi-
meiitary rocks. It displays flow banding and contains

cryptocrystalline reti glassy grains and a material which
may be bleached green mica. It is probably an intrusive

rock related to the Santiago Peak volcanics. Daeitic

rocks are also present within the principal mass of

andesitic rocks.

The thickness of the volcanic rocks cannot be measured
but it [irobably is very great, and formerly this body of

volcanic rock may have been much larger. Within the

Corona South quadrangle the Santiago Peak volcanics
crop out at elevations ranging from 1,600 to 3,900 feet.

Thus a maximum present thickness of about 2,300 feet

is suggested as the volcanic rocks at most places api)ear
to be dii)ping gently. However, in a few places the vol-

canics appear to be steeply dipping so that the thickness
may be much less than that suggested by the outcrop
pattern.

Whether any bodies of the volcanic rock are infolded
within the «netasedimentary rocks is not known, but
where relations are clear the volcanics do not appear to

be infolded. Probably the lava flows spread over a sur-
face of considerable relief on the old sedimentary se-

quence so that the volcanics may occupy their present
position, in relation to the Bedford Canyon formation,
in j)art as a result of the topography on the old surface,
rather than as a result of infolding.

Larsen (1948, p. 24) believes the volcanics to be Ju-
rassic in age as they overlie the Triassic rocks uncon-
formably, have undergone about the same degree of me-
tamorphism, and are intruded by all the batholithie
rocks. The writer agrees that the volcanics are elearlv

post-Bedford Canyon in age and, ina.smueh as clasts of

the volcanics are found in early Upper or late Lower
Cretaceous sedimentary rocks, they are tentatively as-

signed to the -Jurassic period. However, the volcanic
rocks might be, at least in i)art, of Early Cretaceous
or mid-Cretaceous age.

Temescal Wash Quartz Latite Porphyry

Dudley (1935, p. 497) named a blue-black to gray
porphyritic rock found on the east side of Temescal
Wash the Temescal dacitc i)orphyry. Larsen (1948, p.

36) has shown that the composition is more nearly that,

of (|uartz latite, and proposed the name Temescal Wash
(|uartz latite porphyry.
The Temescal Wash (piartz latite porphyry crops out

along the east side of Temescal Canyon and in two small,

isolated bodies east of El Cerrito X'illage in the north-
eastern part of the (,'orona South (juaili'angle. Pampeyan
(1952, p. 21) states that the (juartz latite intrudes Bed-
ford Canyon metaseilimentary rocks. Clasts of the

Temescal Wash (piartz latite appear in the Upper Creta-

ceous conglomerates of the Santa Ana Mountains.
Therefore the porjjhyry is clearly older than the Upper
Cretaceous sedimentary rocks and younger than Triassic.

Larsen (1948, p. 37) believes the porphyry is probably
Jurassic.

In describing the porphyry Pampeyan (1952, p. 22)
says:

"Outcrops of the quartz latite are a blue-gray color

on weathered surfaces and form rugged, steep cliffs and
defiles. . . . Hand s]iecimens of this porphyry vary in

texture and also in composition. On the west side (along

Temescal Canyon) the rock has a blue-black ai)hanitic

groundmass with abuiulant pheuocrysts of ((uartz and
feldspar that average 2 mm in diameter. To the east the

groundmass becomes coarser-grained and the phenocrysts

reach an average of 5 nun diameter. The composition

varies from dacite to (piartz latite by slight changes in

the feldspar ratio. Inclusions of the Triassic metamor-
phics, usually about 25 mm long, are found throughout
the porphyry".
Under the microscope a sample of the porph\-ry col-

lected from a small body exposed in the south quarry
of the Temescal Canyon rock quarry displays euhedral

phenocrysts of orthoclase and subhedral pheuocrysts of

plagioclasc and (piartz. Accessory minerals include horn-

blende, biotitc, and magnetite. Chlorite is present as an

alteration mineral after hornblende and biotite. The or-

thoclase ])hcnocrysts contain inclusions as alterations

composed of sericite and chlorite, with a few grains of

magnetite. The groundmass is a mosaic of quartz, ortho-

clase, plagioclase, hornblende, chlorite, and magnetite.

Jurassic-Cretaceous (?) Systems

Corona Hornblende Granodiorite Porphyry

According to Pampeyan (1952, p. 25) a dark rock

with slight dift'erences in texture and the composition of

granodiorite is found southeast of Home Gardens at the

northwest end of Temescal Canyon. In 1948, Larsen

(p. 39) called this unit "dark granodiorite prophyry
east of Corona".

This granodiorite porphyry crops out in two belts,

one on each side of Temescal Canyon, in a small body
southeast of El Orrito Village, and in a rectangular

body in the northeastern part of the Corona South
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Figure 8. Typical t(iii(i);r:i|ili.v (levclDpod on the intrusive and volcanic rocks in the northeast corner of the Corona Soutli quadrangle.

View east from Teinesial Wash (foreground). Temescal Wash quartz latite porphyry (Jt), Corona hornblende granodiorite porphyry

(J-Kc), Home (iardens (piartz mon/.onite porphyry (Khg), alluvium ((Jail. Matich and Sundt Company's Temescal Canyon rock quar-

ries in middle distance.

quadraiiole. The two belts are separated by the Cajalco

<iuartz mouzonite jiorphj'ry. Pampeyan suggests the

name ''Corona hornblende graiiodiorite porphyry" and
describes the rock as follows

:

"In hand specimen, this rock is characterized by its

dark gray color, zoned plagioclase euhedra, and abun-

dant mafic minerals. Te.xture varies from a true medium-
grained granitic rock, with grain size averaging 1 to 2

mm to a porphyritic rock with fine-grained crystalline

groundmass grains 0.5 mm in diameter and phenocrysts
averaging 5 mm. A typical specimen has about 45 per-

cent jilagioclase, 15 percent (iua*tz, 10 percent orthoclase

and 20 i)crcent fine-grained groundmass."
Pampej'an believes that the Cajalco (piartz nionzonite

is younger than the Corona hornblende granodiorite
porphyry and that the relations with the quartz mon-
zonite show that the granodiorite is clearly pre-TTpper

Cretaceous.

San Marcos Gabbro

The San Marcos gabbro occurs thr(nighout the Penin-
sular Ranges jirovince. It forms about one hundred map-
pable bodies, many of which are very small, in tlie San
Luis Kev, ELsinore, and Corona (piadrangles (Larsen,

1948, p.'42). Miller (1947, p. 1397-1426) proposed the

name "San Marcos gabbro" for a group of rocks with

a wide range of composition and texture found in the

San Luis Key quadrangle. Earlier, Ilurlbut (1935, p.

610) used the name "San iMarcos Mountain gabbro" for

this rock. Larsen (1948, p. 4) used tlic San Marcos gab-

bro designation ami mapped a body of this rock about
2 square miles in area, west of Glen Ivy along Coldwater
Canyon. The west half of this body is within the Corona

South ((uadranglc and the writer, following Ijarsen, as-

signs this varied group of dark colored basic intrusive

rocks to the San Marcos gabbro.

The San Marcos gabbro body, noted above, is exposed

in the southeast corner of the Corona South quadrangle.

It is rectangular in plan and extends from Coldwater
Canyon northwest nearly to Brown Canyon on the

north. On the northeast the body is bounded by the

northwest-trending frontal fault of the Santa Ana
Mountains, and is in fault contact with Bedford Canyon
metasedimentary rocks on its northwest side, but on the

southwest it is intrusive into the Bedford Canyon for-

mation. Xenoliths of slate and hornfels are abundant in

this body and several large pods of cherty slate are

found in Coldwater and Anderson Canyons and along

the intervening ridges.

According to Larsen (1948, p. 43) one of the most

noticeable features of the San Marcos gabbro in the field

is its wide range in composition. Some large bodies con-

sist almo.st wholly of one rock type ; other bodies consist

of smaller masses, of contrasting rock types', a few tens

of feet or less across. In the Corona area the San Marcos
gabbro consists of small bodies of contrasting basic rock

types which show gradational contacts.

Jlost of the San Marcos gabbro in the Corona South
([uadrangle appears, in hand specimen, to be a dark,

medium-grained granitic rock; but in a few outcrops,

the feldsjiars are lath-shaped and surrounded by ferro-

magnesian minerals. Under the microscope the rocks

commoidy exhibit a diabasic texture and some a stoutly

0])hitic texture.

Ill the vicinity of ('t)ldwater Canyon, the dark-colored

gabbro is very resistant and forms rugged steep-walled
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canyons. To the northwest, the rock is Htrhtcr colored

and much less resistant, is deeply weathered, and forms

liflht colored rounded slopes which support a dense brush

cover.

The San .Marcos {jabbro in the Corona area includes

three jtrincipal rock types which are intermixed. Be-

tween Coldwater and Anderson Canyons the rock is

mostly a coarse-»rrained hornblende (puirtz diorite. A
typical specimen has about (i;") percent plajrioclase (labra-

doritc .'1. 20 jierccnt hornblende. 10 iierccnt (piartz, and
.") percent minor minerals, which inchule chlorite, bio-

tite, and ores (mafinetite and pyritei. Northwest of

Anderson Canyon the rock is mainly hypersthene-biotite

>:abbro, but is in part norite because of local differences

in the aufjite-hypersthene ratio. This gabbro i.s holo-

crystalline, coarse-grained, and has a pronounced ophitic

texture. The plagioclase feldspar is zoned labradorite in

lath-shaped crystals. Minor minerals include aufrite, both

fresh and altered biotite, peninnite anil ores (magnetite,

pyritei. The third rock type is a dark, ajihanitic rock

with a cryptocrystalline firoundmass which contains

abundant snmll inclusions of slate and graywaeke, ap-

jiarently derived from the Bedford Canyon formation.

These inclusions are roughly aligned and on weathered
surfaces give the rock a flow-banded appearance. This

unit is exposed along the northeast margin of the gabbro
west of Anderson Canyon and also along the fault con-

tact between the Bedford Canyon formation and the

gabbro at its northwest margin. Along this fault a zone

several hundred feet wide has somewhat the appearance
of a mylonite cataclastic zone.

Larsen reports (1948, p. 43) that the gabbro cuts

Triassic Bedford Canyon metasedimentary rocks and the

overlying Santiago Peak volcanic rocks and it is in turn

cut by various tonalites and granodiorites which he as-

signed a Cretaceous age. Larsen (1948, p. 43) believed

the San Marcos gabbro to be the oldest rock of the

Cretaceous ( ?) southern California batholith. In the

Corona area the gabbro intrudes the Bedford Canyon
formation of Upper ( ?) Triassic age and thus is appar-
ently ]X)st Triassic. The gabbro in the Corona area is not

cut bv other batholithic rocks.

"This piid<isli to tan massive granitic rock is mildly
resistant forming bouldery slopes . . . Mineral compo-
sition remains rather constant but three textural varie-

ties were noted; coarse-grained (5 to 6 mm), medium-
grained (1 mm), and porphyritic . . . Hand specimens
range from pink to gray-white on weathered surfaces

and i)ink to brown-gray when fresh. Megascopically the

following minerid percentages were established: white
plagioclase, 3") percent ; tan to flesh-red orthoclase, 31

percent; jjellucid (puirtz, 29 percent; biot'te, 4 percent;
epidote, chalcopyritc, etc., 1 percent."

Home Gardens Quartz Monzonite Porphyry

I'ampeyan (19.")2, p. 3.")) proposed the name "Home
(iardens (piartz monzonite porphyry" for the dike-like

nmss of biotite quartz monzonite porphyry exposed for

a north-south distance of approximately 2 miles along
Temescal Wash, west and northwest of the Minnesota
Mining and Manufacturing Company's plant in Temes-
cal Canyon. In 1!)48, Larsen (p. 90) identified the rock

as granodiorite porpliyr\-. Pampeyan reports that the

porphyry has intruded Cajalco quartz monzonite but
that relations with the Tesmescal Wash quartz latite

porphj'ry and the Corona hornblende granodiorite por-

phyry are obscure. Nevertheless he believes the Home
Gardens porphyry to be clearly late batholith. He de-

scribes the rock as follows :

"Prom a distance the rock is light gray in color,

produces rounded boulders and outcroj)s, and weathers
in place to a yellow-brown soil. Textural variations

from porphyritic to porphyro-aphanitie are dependent
upon the distance from the quartz monzonite contacts

. . . Under the hand lens, orthoclase and plagioclase

each amounted to 30 percent, quartz 20 percent, ground-
mass 15 percent, and the remainder biotite."

Micropegmatite Granite

The west margin of a group of low hills, which lie

west of Home Gardens and north of State Highway 18,

is formed by a pink, indistinctly granular micropegma-
tite granite which underlies an area of about one square

mile (Larsen, 1948, p. 98). This rock crops out over an

area only about a tenth of a mile square in the Corona
South quadrangle. In outcrops the rock is reddish-brown

Cajalco Quartz Monzonite

The principal mass of the Cajalco quartz monzonite as

mapjied by Pampeyan (1952, map) lies east of the

Corona South quadrangle. However, he also mapped a

large dike-like body of quartz monzonite along Temescal
Wash. Dudley (1935, p. 502) named these rocks the

Cajalco quartz monzonite. Later, Larsen (1948, p. 76)

mapi)ed this unit, together with Dudley's Steele Valley
granodiorite, as Woodson ^Mountain granodiorite.

In the Corona South quadrangle, the Cajalco (piartz

monzonite crops out in a large dike along the west side

of Temescal Canyon, as several smaller bodies southeast
of Home (iardens, and over a considerable area northwest
of Home (iardens. A small part of this last-noted body
lies in the (piadrangle. Pampeyan (1952, p. 31) reports
that the quartz monzonite clearly intrudes the other
units fonnti in the Cajalco area and is cut only by the

Home Gardens quartz monzonite porphyry and a few
mafic dikes and aplite bodies. He believes it can be
safely ascribed to the batholith and savs of the rock :

..^'

FiiirKF. 0. MicropeKmiititc Kr.Tiiite west of Home G.Trden.s at

the .Jame.soii (luarry. Moderately northeast-diiipinR northwest-trend-

iiiK slipetiii); is more stn>ii(;ly doveolped than the steeply west-dip-

piiiK nortli-tiMMulin); .joint system. OhscrviT f.'ices north.
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and forms sheet-like masses (fig. 9). It does not weather
to form boiildery slopes. In hand specimen the rock is

pink and shows feldspar crystals, as much as 3 mm long-,

scattered in a very fine-grained crystalline ground-
mass of feldspar and (juai'tz with very little horn-

blende. This micropegmatite is younger than the Cajalco

quartz monzonite but is not in contact with other rocks

of the batholith. To the north, near the railroad, tlic

micropegmatite carries inclusions of the Cajalco quartz

monzonite and small dikes intrude the monzonite. The
micropegmatite granite is apparently late batholith in

age and may be approximately related in time to the

Il(imc (iai'dcns (puu-tz monzonite porphyry.

Southern California Batholith

According to Larsen (1948, p. 134) the southern Cali-

fornia batholith probably covers an area of more than
50.000 square miles. It extends soutliward from near

Riverside, California, for a distance of about 350 miles

and averages about 70 miles in widtli. It is much larger

than the batholith of the Sierra Nevada aiul is com-

monly believed to be related to that body.

The plutonic igneous rocks of the Corona area, al-

readj' described, consist of granodiorite porphyry, gab-

bro, quartz monzonite, (juartz monzonite porphyry, and
micropegmatite granite, and are all jiart of the great

southern California batholith. Larsen (1948, p. 136)

placed the age of the soutliern California batholith as

Lower Cretaceous, but noted that from relations to fos-

siliferous rocks in northern Baja California, Woodford
and Harris (1938) believed the granitic rocks near San
Quentin to be early Late Cretaceous in age. Recent
determinations by Larsen and others (1954, p. 1277) of

the ages of rocks from the batliolith of southern Cali-

fornia by the lead-alpha activity ratios on the accessory
minerals zii'con, monazite, and xenotime indicate an
average age of 105 million years. This average is based
on 25 age determinations made on rocks ranging from
quartz diorite to granite. On the basis of rather close

agreement between the geologic evidence and the deter-

minations of lead-alpha activity ratios most workers,

including Larsen and others (1954, p. 1277) now be-

lieve the batholith of southern California to be early

Late Cretaceous in age.

Cretaceous System

Trabueo Formation

Poorly consolidated, massive, commonly red, sandy
conglomerate crops out along the northeast margin of

the Santa Ana Mountains southwest of Corona. It occurs

as a rather uniform narrow belt from 400 to 700 feet in

width, extending from Tin Mine Canyon to a point

northwest of Mabey Canyon and 2i miles to the north-

west is again exposed over a small area on the south side

of Santa Ana Canyon. Similar rocks crop out in a small

]iatch in the southwest corner of the Corona South quad-

rangle between Ladd and Silverado Canvons.

FlciKK 10. (!r;i,visli-j;r('i'ii. iMjisslvo, .saiid.v oongldincr.Tti' fiioics of the Triilmco formation compo.sed

liiiKi'l.v of reliitivi'l.v uiiwoatliercd cobhles and bonldcrs of sra.vish-Krt'en horiililcndc andi'.site from the

Santiago Peak voloanics. Exposed in out along State Highwa.v 18 we.st of the IClsinore fault. Observer
fares south. A se<'ond facies, exposed 4 miles southeast, is shown in Hg. 11.
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Figure 11. Reddish brown to maroon conRlomerate and sandstone facies of the Trahuco
formation exposed in cut on Skyline Drive, north of Tin Mine Canyon. The cobbles and boulders

are mostly thoroughly weathered coarse-j;r:iiiied acid phitonic rocks, and fewer clasts are of

Kreen hornblende aiulcsite from the Santiajjo I'eak volcanics. Note sandstone lens marked by

hammer. Observer faces north.

Packard (1916, p. 140) proposed the term Trabuco

formation as a local name for a poorly consolidated,

massive, red conjrlnmerate well-exposed in Trabuco Can-

yon on the west side of the Santa Ana Jlountains. He
found no fossils, but thought that the stratigraphie re-

lations of the formation indicated an age onl^y slightly

older than that of the overlying Chico group (Upper
Cretaceous), probably some phase of the pre-Chico Cre-

taceous. Woodring and Popenoe (1942, p. 170) in dis-

cussing the age of the Trabuco say:

"The Trabuco conglomerate is unfossiliferons; and
its precise age is unknown. Structurally it is closely

related to the overlying marine T'pper Cretaceous beds,

and probably is thus of early Upper or late Lower Cre-

taceous age".

The writer follows Woodring and Popenoe in tenta-

tively assigning a Cretaceous age to beds in the Corona
area occurring below fossiliferous marine Upper Cre-

taceous strata and siriiilar in lithology to the Trabuco
formation described from the west flank of the Santa
Ana ^lountains.

The Trabuco formation (fig. 10) is a rather soft,

poorly cemented, massive, sandy boulder conglomerate.

The loose cementing causes the conglomerate to weather
to a somewhat rounded topography which is in striking

contrast to the broken, but abrupt, cliffs ordinarily

formed by the more resistant sandstone and conglom-
erate of the overlying Baker Canyon conglomerate mem-
ber of the Ladil formation and tiie higher and generally

steeper erosion surface of the volcanic basement rock.

The Trabuco conglomerate ranges from brick-red and

nearly maroon to buff and light brown with zones of

grayish-green. The red color is not constant and ap-

pears mainly as streaks in brown or buff material.

The massive conglomerate is very poorly sorted and is

composed of cobbles and boulders, as much as three

feet in diameter, in a loosely cemented matri.K of ar-

kosic grit and sand. Jlost of the clasts are angular to

subangular. The constituents include quartzite, gray-
wacke, limestone, and slate ; and granitic and volcanic

rocks. The volcanic fragments consist mostly of dark
green andesite. Reddish or purple acidic volcanics are

less common. The most characteristic large boulders and
cobbles are coarse-grained acidic plutonic rocks. These
are red, pinkish and reddish-brown in color and show
large feldsimr phenocrysts. They commonly are deeply
weathered and decomposed. Irregular, short lenses, a.s

much as a few tens of feet in length, of medium- to

coarse-grained buff to red arkosic sands are present

(fig. 11).

As bedding features are uncommon, determinations of

the attitude and thickness of the formation are generally
only ajjpro.ximate. Along Tin Mine Canyon the Trabuco
formation may reach 6'2Q feet in thickness, but it thins

to the northwest where it is probably only 400 to 500
feet thick. In general the principal mass of the Trabuco
formation in the Corona area averages approximately
550 to 600 feet in thickness and forms a belt, somewhat
less than two miles long, which extends northwest from
Tin Mine Canyon.
Wood ring aiul Popenoe ( 1942, p. 167) report that,

along the western Hank of the Santa Ana Mountains, the

Trabuco formation lies on the basement with a profound



20 California Division of Mines [Bull. 178

unconformity but has also, in part, been faulted down
together with a mass of underlj-iii'-: basement. Along the

northeastern flank of the Santa Ana Mountains, in the

Corona area, the conglomerate assigned to the Trabuco
formation rests in fault contact against the Jurassic { ?)

Santiago Peak volcanics. In the southwest corner of the

Corona South (|uadrangle a small exposure of Trabuco
formation lies unconformably on the Bedford Canyon
formation.

The Trabuco formation, in the Corona South quad-

rangle between Tin Mine and Wardlow Canyons, appears

to grade almost imperceptibl.v upward into a grayi.sh-

green, sandy, basal conglomerate which is a.ssigned to

the Baker Canyon conglomerate member of the Ladd
formation. To the west, along the northeastern flank of

the Santa Ana Mountains, the typical red and brown
Trabuco conglomerate evidentl.v lenses or wedges out

laterally into the basal conglomerate of the Ladd forma-
tion. Because of the gradational and lensing character,

both vertically and laterally, the writer is in some doubt
as to the validity of the Trabuco formation in the Corona
area, and recognizes that these rocks might be part of

the Ladd formation. However, in the field, the reddish

conglomerate does make a fairly good mappable unit.

J. E. Schoellhamer (oral communication. May 1953)

reports that, at one place on the western flank of the

mountains, the red Trabuco conglomerate can be seen to

grade or interfinger with grayish-green Baker Canyon
conglomerate.

In their relations with the overlying Ladd formation,

the rocks assigned to the Trabuco formation along the

nortlieastern flank of the Santa Ana Mountains are simi-

lar to the Trabuco formation as described by Woodring
and Popenoe (1942, p. 170) and bv Schoellhamer and
others (1954) on the southwest flank of the mountains.

No fossils were found in the Trabuco formation. This

fact, coupled with the generall.v angular shape of most
of the constituents and the rather unusual red color,

leads to the suggestion that the Trabuco sandy conglom-
erate may be nonmarine in origin. Possibl.v it represents

material carried but a short distance from the east and
deposited on a coastal plain.

Ladd Formation

Brownish, massive to thick-bedded conglomerate and
.sandstone with a brownish-gray sand.v siltstone or shale

at the top of the succession are exposed along the north-

eastern flank of the Santa Ana Mountains from Tin
Mine Canyon to tlie Santa Ana River valley. In 1916,

Packard (p. 141) referred to the Chico group of T'i)])er

Cretaceous age, a seciuence of conglomerates, fossiliferous

sandstones and shales whicii he found conformably over-

lying the Trabuco formation in the western Santa Ana
Mountains. Later, Popenoe (19:}7, p. .'180) (irovidcd the

following generalized section of tliese rocks.

"I'ppor ('I'ctaci'oiis

Willi.'ims fi)rniiiti<)ii :

Plcnsjint-s tiKMiibpr : l.ijilir-cnldrpil slmly sjuulstonps witli nmn.v
l)t'(ls of Iini\' fiissilift'i'ous sMiidsttni*' iiitiM'cai.MltMi. .Vpprdximatt*

lliickiii'ss. :CJ{1 tVct.

Scluilz iiirinlici-: I,i);llt-ciili)l'e(l, ciiarsc. arkiisic saiH)stonp.<!

with !Uiin*'rovi.s lied.s of wpU-roundc)! Itniildcrs. I 'nfo.ssiliferous.

.VvciaRe thickness. '2(H) feel.

I'lieonfdiinil.v

T.add formation :

IIolz menil)er: Dark bluish- to lirownish-gra.v micapeons .sand.v

shale or siltstone, with interhedded arkosic sandstone.s and
nonpersistent coarse conKlomerate lenses. Fos.siliferons in the
upper half. Thickness l..")(M( feet ±.
Baker member: Ora.v to brownish, massive to thick-bedded
boulder couRlomerate below, gradinK up to shal.v arkosic soft

brown sandstone above. Sandstone at top hifthlv fossiliferous.

Thickness 200 feet ±".

In 1941, Popenoe (p. 742) described the lower member
of the Ladd formation as the "Baker conglomerate".
Later, "Woodring and Popenoe (1942, p. 170) gave the

type localit.v of the Ladd formation as ".
. . the region

immediately west of the mouth of Ladd Canyon" and
reported a measured section of the formation as approxi-

mately 1,700 feet thick. At this time the name "Baker
Canyon conglomerate member" was adopted for the

lower member of the Ladd formation.

Baker Canyon Conglomerate Member

In the Corona area the Baker Canyon conglomerate
member is represented by a thickness of about 1,400±
feet of brown sandstone and conglomerate which contain

a few shal.v lenses spaced at irregular intervals. These
rocks are exposed in a nearly continuous belt from Tin
Mine Can.von northwest to Santa Ana Canyon. The
width of outcrop ranges from about 500 feet along the

north side of Tin Mine Canyon to nearly l.ljOO feet mid-

way between there and Mabcy Canyon, shrinking again

to about 500 feet on the south side of Santa Ana Canyon.
The basal part of the Baker Canyon member is a gray-

ish-green cobble and boulder conglomerate that is some-

what similar to the Trabuco conglomerflte. The Baker
Canyon conglomerate, however, is better cemented and
bedded and shows better sorting. Fewer large boulders

are jjresent and they are less weathered. The major rock

t.vpes are andesites and Bedford Canyon metasedimen-

Fn;I KK 12. Interbedded sandsdme and con-

glomerale of the Haker Canyon conglomerate

member of the Ladd formation. Exposed in out

on State Highway l.S west of the Elsinore fault.

Observer faces south.
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l/i. Sandsidiic lit' llic U:ikrr (\iii\oii ruiiKliniK'i'iUi' iiifiulxT iil' Ihc Ladd hiiiaatioii

iiiii ill fiHilt <'<iiitiicl (
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) l),v sjuidstcMii' and siltstone of the Silverado formation (S).

iilun;; north side of Tin Mine Canyon.

tary rocks, but with a few red and gray granitic rocks.

These occur in a hard matrix of grayish-green, buff or

brown arkosic sand or grit. The Baker Canyoit congh)in-

erate grades u]nvard into a sequence of thick-hccUled and
interbedded butf to gray and brown sandstone and cobble

conglomerate (figs. 12, 13) with minor finer-grained silty

lenses. The sandstone bodies are mostly arkosic, rather

coarse-grained, hard, resistant and massive. They com-

monly provide a rugged topography of bold and stec])

ditf faces.

From Tin Mine Canyon to just west t)f Wardlow
Canyon the Baker Canyon member apparently rests with

conformable gradational contact on the Trabuco con-

glomerate. West of the Elsinore fault, along Santa Ana
Canyon, Baker Canyon conglomerate and sandstone rest

in fault contact on Trabuco conglomerate but a short

distance to the soutlieast Baker Canyon strata rest uu-

conformably on Santiago Peak volcanics. The Baker Can-

yon conglomerate member is overlain gradaticnially by

the Holz shale member for a sliort distance east and west

of Mabey Canyon, west of Fresno Canyon, and east of

Santa Ana Canyon.

I'ahonfolofjy. Near the top of the Baker Canyon con-

glomerate member a highly fossiliferous and generally

extremely hard sandstone crops out discontiuuously from

Tin Mine Canyon to the northwest side of Mabey Can-

yon. Many large specimens of such characteristic Cjjpcr

Cretaceous forms as ActaeoneUa oriformix Gabb and

Trigonarca californica Packard were collected. Material

from locality 3 was examined by \V. P. Popenoc who
reported (oral communication, ^lay 19.'):{) it to be the

same age as the Baker Canyon sandstone, (Tlijcijmcris

pacificus fauna. The Baker Canyon member is marine
and the basal conglomerate may represent the deposits

of a transgressing sea.

Holz Shale Member

Dark blue-gray to bhick and butf marine shale, silt-

stone and sandy claystone, which crop out in three rather

widely separated localities, are assigned to the Holz
shale member of the Ladd formation. Between Mabey
and Wardlow Canyons a butf to gray sandy claystone

crops out, crosses Mabey Canyon and extends about half

a mile to the east, along the south side of the canyon.

This claystone forms a narrow strip averaging 300 feet

or less in wiilth and is characterized by the presence of

many large, irrcgidar, very hard limy concretions as

nuicii as 3 or 4 feet in diameter. This unit lies immedi-

ately above a good fossil locality in the Baker Canyon
member and evidently overlies the Baker Canyon sand-

stone gradatioiuilly. At this jilace the Holz shale is about

:;()() feet thick and is in fault contact with the overlying

Ladd formation, undifferentiated. Extending west from
Fresno Canyon for a distance somewhat less than a mile

is an outcroj), about 'JOO feet wide, of Holz shale. It is a

gra.v to butf and ligiit brown sandy shale and siltstone.

It apiuirently overlies the Baker ('anyou conglomerate

member gradationally and is probabl.v conformably over-

lain by sandy silt mapped as the Ladd formation, nn-

ditt'erentiatcd. In this area the contacts above and below

the Holz shale arc obscured by the lack of marker beds

and by imiieuetrable brush and were mapjied as ap-

proximate. A snudl outcrop of blue-gray to black Holz

shale is found in Santa Ana Canyon just east of the

p]lsinore faidt. Immediatelv to the east it is covered by
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a landslide of volcaiiii' material, but docs crop out alonf;

the hi^diway about a quarter of a mile east of the fault.

These Ilolz beds form a luirrow baud, with a luaximum
width of nearly ;jt)U feet and au averajrc widtli of about

200 feet, that extends eastward for perhaps three-quar-

ters of a mile. Here it is a dark blue to black and firay

ffvpsifcrous shale and siltstoiie, a|)parcntly overly in;;'

Hakcr Canyon strata in deposit ional M'i|iicnci' and in

fault contact with I'aleoceue beds.

I'aleontoliMiy. The Cppcr Crctaecons a^c of the shale

a.ssi^'ucd to tlu' Holz membci' is established by tlie am-
monite /'(((7ii/(/(.s(i(.v :' sp. found by I). M. Kinney (oral

comnuuiication. lil.'):}) west of Kresuo Canyon (locality

31). Crushed foraminifera were found alon^- bedding'

planes of the llolz shale, but little identifiable material

was recovered. Fortunately locality 16 (fig. 14) provided
two forms which M. C. Israelsky (oral communication,
Mav 195:)) identified as in CoudkotT's Cretaceous zone

C-l. GoudkotT (1<)4:), p. fIGO, !)!)1, 992) shows his G-1

zone to be of I'lijier Cretaceous age, and appai'ently in

the lower ]iart of the Upper Cretaceous.

Ladd Formation, Undifferentiated

A belt of conglomerate, sandstone, siltstone, and sliale

in the northwest part of the Corona South (|Hadrangie

is assignetl to the Tjadd formation, undifferentiated.

These rocks apparently have the same stratigraphic po.si-

tioii in .space as the Williams formation which in its type
area in the northwestern Santa Ana Mountains nneon-
forniably ovei-lies the Ladd formation ( I'opciioc, 1987. p.

380). These rocks are, however, litliologically dissimilar

to the Williams formation as defined in the northwestern
Santa Ana ^lountains by I'openoe (1937, p. 380) and
later mapped by Schoellhanier and others (1954) and
they seem best placed with the Ladd formation. Rocks
designated as "Ladd formation, undifferentiated" cro]i

out in a northwest-trending strip extending from south-
east of Mabey Canyon to Fresno Canyon in the Black
Star Canyon (piadrangle and beyond to a point within
half a mile of Santa Ana Canyon. The width of ontcroji

ranges from about 1,500 feet southeast of .Mabey Canyon
to nearly 5,000 feet between Wardlow and Fresno Can-
yon.s, shrinking again to about 1,200 feet west of Fresno
Canyon. This unit probably has a maximum outcro])
thickness of about 3,500 feet, although there is some
c\idence of folding which might substantially reduce the
artnal thickness.

The Ladd formation, nnditVcrcntiated. is com|)osed of

buff to gray colored sandstone, cobble and small boulder
conglomerate, siltstone and shale. Siltstone forms the
major unit but contains beds and lenses of sandstone
and conglomerate. The sandstone is white to butf, rather
coarse-grained and commonly weakly cemented arkose,

although locally it is hard and cliff-forming. The ccni-

glomerate is also weakly cemented and consists of clasts

of hai'd volcanic rocks, (piartzite, and weathered slate

and other metasedimentary rocks, all in a nuitrix of butf
or gray arko.se. The meta.sedimentary clasts are appar-
ently derived from the Bedford Canyon formation. The
conglomerate also carries numerous cobbles aiul bouldei's

of much weathered red and gray, coarse-uraine<l, granitic
rocks.

West of Fresno Canyon tlie rocks mapix'd as Ladd
formation, undifferentiated, rest eonformablv on the

Holz shale member of the Ladd formation, and in this

area might be a sandy conglomeratic zone in the upper
part of the Holz shale. P]ast of Fresno Canyon, in the
Coroiui South quadrangle, the Ladd formation, undiffer-

entiated, rests with fault contact on Baker Canyon .sand-

stone and conglomerate. Here too, the Ladd formation,
undilfcrentiatcd, might be jiart of the Holz shale, al-

though no rocks known to be llolz are exactly similar.

The Ladtl formation, uuditferentiated, is in fault con-

tad with tlic overlying Paleocene .Silverado formation.

J'dh onloliKjii. No fossils from the Ladd foi'mation,

niulitfcrentiatcd, were collected by the writer. However,-
dui'ing 195(i, Donald Lamar (oral connnnnication, Oct.

20, 195()) found fragments at two localities of both
straight and coiled cephalopods which indicate a Cre-
taceous age, althougli the material is poorly preserved.

This material came from the vicinitv of the McKnight
mine (north line of NWi sec. 10, 'T. 4 S., R. 7 W..
S.B.JI.) and from a zone about 2,000 feet southwest of

the Thomas clay mine (SEj .sec. 32, T. 3 S., R. 7 W.,
S.1',.AL). Better presei'vetl material, also colleeted by
Lamar, from the Sky Ranch Clay Company mine (East
pit) on the north side (if Wardh)w Canvon (XW, see.

4, T. 4 S.. R. 7 W., S.B.M.) yielded" the ammonite
>^cai)liil(i! sp.

Ladd-Silverado Hiatus

No strata that could be assigned to the Upper Creta-
ceous Williams formation as described on the western
side of the Santa Ana Mountains by Popenoe (1937, p.

380) were found on the eastern flank of the mountains.
If the Williams formation was ever present along the

northeastern margin of the Santa Ana Alountains it

seemingly was early removed by erosion as Paleocene
Silverado beds rest on Holz shale. Baker Canyon beds
or strata of the Ladd formation, undifferentiated. How-
ever, an unconformity was not demonstrated in the field

and at every place observed the Silverado formation is

faulted against the Ladd formation. Nonetheless the lack

of any outcrops of the marine Williams formation and
a change to a noumarine depositional environment for

the lower part of the Silverado strata, later described,

suggest an unconformity between the Ladd and the Sil-

verado formations. Several miles west of the mapped
area, at the crest of the mountains, the Silverado forma-
tion lies nnconformably on Upper Cretaceous sedimen-
tary i-oeks ( Sciidellliamcr and others, 1954, p. 69).

Tertiary System

Paleocene Rocks

Silverado Formation

Brown to reddish-brown or white to greenish-gray and
gray sandstone which is locally clay-bearing and contains
quartz-rich facies, conglomerate, siltstone and silty olay-

stone (figs. 15-20) crop out in a broad, but irregular
band, extending across the area from just east of Bed-
ford Canyon to Santa Ana Canyon. The.se strata have
been assigned a Paleocene age on faunal and lithologic

evidence. The Paleocene strata in the Corona region in-

clude sediments similar to those of the Eocene lone
formation of the western Sierra Nevada foothills. The
distinctive .sedimentary rocks of both formations include
clays aiul (piartz-rich standstoue of economic importance
and anauxite-bearing sandstone.
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Kkuhk I.'i. Exi)Osiire of Silvcruiln forniiition sandstone .-uul clay

at the Bedford Canyon clay mine of GladdinR. McBean and Com-
pany. Ilornlilende diorite (6 1, a phase of the Corona hornblende
diorite porphyry, is overlain liy residnal red mottled clay (">).

arkosic sandstone (4), sedimentary red mottled clay (8), coarse
arkosic sandstone (2), anil sandy older alhivinm (1). Observer
faces .sontlnvest. I'hotoijniph tiy (horye II. Clecehiiid.

Dic'kerson (1914, p. 263) assigned a succession of fos-

siliferotis sedimentary rocks in the .Santa Ana Moun-
tains to the JMartinez formation, then called lower
Eocene. He reported these rocks to be uneonformably
overlying the Chico group (Upper Cretaceous). Later,

English (1926, p. 19) mapped more completely the oc-

currences of these strata in the northern part of the

Santa Ana Mountains. In 19.35, Sutherland (p. 76) as-

signed to the ^Martinez formation clay-bearing sandstone,

shale, and conglomerate southwest of Corona. Wood-
ring and Popenoe (1945) proposed the name Silverado
formation for these Paleocene strata because ".

. . it is

undesirable and generally impracticable to attempt to

combine lithologic and age concepts in stratigraphic

nomenclatures . .
.". The \y\w region was designated

as the area northeast of Irvine Park on the west side

of the mountains. The writer follows Woodring and
Popenoe in assigning Paleocene strata in the Corona
area to the Silverado formation.

Along the northeastern flank of the Santa Ana
Mountains the Silverado formation rests in fault con-

tact with the Ladtl f<irmatioii or the Santiago Peak

FiorRE l(i. Another exposnre of sandstone and clay of the
Silverado formation at the Bedford Canyon clay mine. Sedimentary
red mottled clay (C) is overlain by white to bnff arkosic sandstone
(S). Hrown older alhivinm (Q) covers the Silverado strata. Ob-
server faces east. J'hotofjiiiph hy (leorgr B. Cleveliiiid.

volcanics but in Teniescal Wash it rests depositionally

on intrusive rocks or on residual clay derived from
the intrusive rocks. P''rom Santa Ana Canyon to a lo-

cality a short distance east of Fresno Canyon the Sil-

verado formation is overlain conformably by the San-
tiago formation. West of Wardlow Canyon, it is

overlain in fault contact by the Vaqueros and Sespe
formations, undifferentiated.

Sedimentary rocks in the mapped area assigned to the

Silverado formation form a strij) parallel to the moun-
tain.s and ranging in width from less than 500 feet east

of Bedford Canyon to a maximum of 2,500 feet between
JIain Street and Tin ^line Canyons and narrowing to

1,750 feet at Santa Ana Canyon. The maximum true

thickness may ajiproach 2,000 feet west of Wardlow
Wash. In lower Bedford Wash, in the eastern part of

the Coroiui South (luailrangle. the Silverado formation

ha.s a maximum thickness of about 200 feet as indicated

by drill hole data. Generally poor bedding and the lack

of good marker beds, however, make the determination

of attitudes and thickness difficult and unreliable. Com-
I>lex faulting also greatly complicates the thickness
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FltaRK 17. Rpsiilual red niottleil cliiy (miippcil with Silvciailo

forinatioii) exixisiMl ji|i>iij; nortliwest siile of Hi'dford Ciiiivon clay

mine. Rod mot tied rcsidiuil dny (C) is overlain by liuff, medium-
to ((larsc-craini'd arki>sic sanilstone (Si with a thin, discontinnons.

pehlilc i'iinKh)ni('rate at ha.<e (marked hy hammer head); contact

is very irreynlar. l>ark Iens-shai)ed bodies (L) are red mottled clay

dasts in the sandstone. Observer faces northwest.

lirobli'iii. Mort'uver, the section may be repeated by
foldingr. Undoubtedly both marine and nonmarine beds

are present, apparently interfingerino; in a eomplex pat-

tern which has been further complicated by faultintr.

The i)resence of local clay beds with li<rnite seams in

poorly sorted, cross-bedded, coarse-frrained arkose and
a few fresh- and brackish-water fossils indicate a non-

marine depositional environment for the lower part of

the formation. Marine fossils in hard leuses and in cal-

careous concretions in moderately well sorted .sandstone

and siltstone indicate marine deposition for the upper
I>art of the formation.

The litholojrie and faunal evidence suggest that prob-

ably the Silverado formation was deposited xinder la-

goonal and near-shore conditions along a coast of very
moderate relief. For purposes of discussion, the forma-
tion is divided into two members: a lower noumarine
fre.sh or brackish water unit and an upper marine uiut.

This is done iirimarily on lithologic grounds, but also

ill i)art is based on stratigraphic jjosition. These mem-
bers, however, are not delineated on the geologic map as

no adequate marker beds or other criteria w-ere found
in the field to facilitate mapping the two members.
Thicknesses of the two members could not be measured,
but the nuirine member may represent most of the Paleo-

cene strata.

Nonmarine (Lower) Member

The ba.sal j)art of the Silverado formation in general

seems to be nonmarine or lagooiial. It contains large

(luantities of alumina-rich clay and small amounts of

bauxitic clay and high-silica "bauxite". Mining opera-

tions have developed several of the clay dcjMisits and
a i|iiartz sand deposit which has been for many years

the ])rincipal source of sand used by the gla.ss making

iiKlustry of southern C'alifoi-nia. This unit shows a rather
uniform composition from just east of Heilford Canyon
to Mabey Canyon, and generally has a thickness of 200
feet or less. Locally it is as much a.s 500 feet thick.

The lower member is characterized by reddish-brown
to grccnish-bntf claxcy sandstone, siltsti , or clay-
stone which commoidy contain abundant i)lates of green
to greenish-black and grayisii-grcen mica (biotite and
chlorite) and jjeariy gray anauxite (clay mineral formed
by the alteration of biotite). In places in the sandstone
and silt.stone tiie.se platy minerals are so numerous and
well aligned as to give the rocks a schistose or foliated

apfx'arance like that of a decomposed mica .schist. The
.siltstone and claystone are generally thinly laminated
and fi.ssile. Similar micaceous and fissile siltstone crops
out for a short distance east of Santa Ana Canyon. Scat-
tered Icnsing seams of lignite occur in the alumiiiarich
clay zones, near the base of the Silverado strata.

Locally the basal part of the lower member of the Sil-

verado formation is a thin red cobble conglomerate. On
the ea.st side of Ilagador Canyon and near Santa Ana
Canyon this conglomerate is probably about twenty feet

thick. It consists of small to medium cobbles set in a
matrix of reddisli-bnrt' to gray arkosic grit and is rather
well indurated. The cobbles are mostly sub-rounded

;

many are hard metamorphic and volcanic rocks; granitic

clasts are rarer and generally decomposed.

The lower member contains the 1- to 10-foot thick (per-

hajxs as much as 30 feet thick in places) economic sedi-

mentary clay beds of the Silverado formation. These
beds consist of relatively high-grade, reddish-brown piso-

litic sandy clay, red mottled clay, and white to brownish-
gray eonchoidally-fracturing kaolinite. In general, how-
ever, the clay does not have the yellowish to gray or

brownish-gray to olive brown color and similarly colored

abundant pisolitics of the true Claymont clay bed de-

scribed by Sutherland (1!)35, pp. 79-81) and Woodring
and Popenoe (194.")) in the western and northwestern
Santa Ana Mountains. Woodring and Popenoe (19-15.)

named the Claymont clay bed with the type locality on
the Claymont property of Gladding, McBean and Com-
l)anj' near the crest of the divide at the head of Coal
Canyon, about two miles south of the west end of the

Santa Ana narrows map area. In the Corona South quad-
rangle pisolitic clay, somewhat similar to the Claj'mont

clay bed, crops out in a few places between Wardlow
aiul Ilagador Canyons, in isolated outcro])s between
Ilagador and Main Street Canyons, in one small exposure
on the east side of Bedford Canyon, and in a clay pit

in lower Bedford Wash opened by Gladding, McBean
and Company in 1955. Drilling indicates thus pisolitic

clay zone underlies a large part of lower Bedford Wash.
The pisolitic clay evidently occurs only as pockets or

lenses within buff or gray sandy claystones and red mot-

tled clay which form the bulk of the clay deposits. All

of the occurrences of pisolitic clay appear to be near or

at the base of the Silverado formation but poor expo-

sures make measuring sections imj)ractical. According to

Woodring and Po]ienoe (1945) the Claymont clay bed

is 65 to 140 feet above the base of the Silverado forma-

tion in measured sections a few miles west and south-

west of the C'orona area. (!ray to black, finely dissemi-

nated carbon in various proportions is associated with

the clays and in some places is concentrated in lenses or
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Figure 18. Gentl.v dipping gray micaceous sandstone (S) and dark red mottled sandy clay
((') of the Silverado formation overlain liy older alluvium (A), contact marked by hammer.
Exposed 7 miles southeast of Corona in cut on State Highway 71. Observer faces west.

»

I' II. I liK 111.

of

Typical Silverado formation conglomeratic sandstone. Exposure along east side

Hagador Canyon, tjuarter (in circle) gives scale. Observer faces east.
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poi'kt'ts of soft ^ml]. Tlie clay beds in {reiioral have little area because it rests on itrneous basement roeks or on a

continuity and are not necessarily connected to one an- thin red mottled residual clay zone. However, it is not

other. Whether or not the clay beds are repeated by necessarily equivalent to the basal clay-bearin;^ member
foldinpr and faulting, or are orifjinal pockets that appear which crops out to the northwest alonj,' the margin of

intermittently both horizontally and vertically in the the Santa Ana Mountains and probably is equivalent in

basal jiart of the seciuenee is not known. Whatever the age to the strata that lie just above the lowermost sandy

orifrinal disposition of the clays, they are now so dis- clay and sedimentary retl mottled clay zones,

turbed by faultin- and probably by foldni- in most
Marine (?) (Upper) Member

places that niinnig operations arc nidced (lifhcult. these
i , , •. ., r,-, , ^ ...

clavs, more fullv desc^ribed under economic -cologv, are -),l^"^-i' the basal unit the Silverado formation is gen-

believed to be (ierived from transported material which ^'''^ l-^- » ^'0'"-se, weakly indurated, white to gray and

originallv formed in place as a residual weathered de- yellow-brown to butT and tawny unit composed of silt.-

posit. The clav beds are ordinarilv overlain bv grav to ^tone, sandstone, conglomeratic sand, and conglomerate.

buflF shale which at maiiv places is .stained red or pink This unit crops out from He.ltord Canyon to Santa Ana

bv iron oxide. In ad.lifion to the higher-grade clavs. ^,t'"-\""'
**'"!

'T'^'^'f^
"" maximum outcrop width west of

bnck-rcd to reddish-brown or orange-brown and grav Wardlow ^^ as^h where it probably has a thickness of

sandv clavs are ahundantlv exposed.
"

1.500 to 2.0(^0 feet.
, . u , ,

R^d mottled clav ranging in thickness from 5 to 2U
^he conglomerate is composed mostly of subrounded

c . ... J- .•
V, t „i I 4- * ,1 •

1
cobbles 01 vo came rocks but includes rarer metamorphie

feet, with a di.seontinuous, but as much as 4-toot-tiiick , •.•,,, i .• i- ^ i
•

,.*• * ! * „ 1 »i r'i,ii; a'ld granitic cobbles and a tew sedimentarv roeks in an
pisolitie zone at the top, is exposed in the (iladding, ,

^. ^ • i. i n . • u i i
"

i

fir II 1 /. :,. ; t„ tj> if i "w 1 Ti • arkosic matrix. It loca v contains boulders as much asMcBean and Companv pit in Lower Bedford \\ ash. Ihis .,...,• . rr.i
" . • i

1 f 1
' *! 1 1 • „ • 1.. 1 • :. -J it't't in diameter. Ihe conglomerate in general appears

lower zone ot red mottled clav is resulual m origin ^ „ , . ^, ,
*"

, ^ ", , , ,

^'

, , , .q • » *i " u ] r< 1 to iorm lenses in the sand or sandstone. A pebble count
and grades downward into the unaltered Corona liorn-

i ^ i i-.. • .. ^ ^ .i, ..i. 5 to*
,, r ]• •. 1 Ti . *• .1 11 made at a locality just east of the south edge of Santa
blende granodiorite porphvrv. Ihe toi) oi the resKlual . ,, r o u o r * c c n • j

,
"^

.q 1 .• •
'

4- II- 1 Ana Canyon from a 2- bv 3-foot surface of a well-indu-
clav IS an undulating erosion surtace which is overlain

.^ j i u i, j " n uui i * • 1 1 j
. .,• K * 1- * * ti,- 1 f . . I « 1 rated large pebble and small-cobble conglomerate yielded
by a thin zone, 5 to Jo feet thick, of tawny to butt col-

th f tl • •

ored, coarse, weakly indurated arkose which contains
"'

much mica and abundant pearly gray anauxite. Red Rook type Xuinl...r iVnent

mottled sedimentary clav ranging from" 10 to I.t feet in Oranite or quartz m.m/.onite (i (i

thickness overlies tlie arkose. The top of the sedimentary
<^='"'""''' "• """'=' mon^onite aplite 10 U

clay is a gray to buff or tawny colored pisolitie zone from Total plutonic 16 17

1 to 5 feet thick which in places is bleached to nearly Rhyoiite or quartz latitc 2.5 27
white. The sedimentary clay seijuence is overlain by 10 Amlesite 3.3 3.">

to 100 feet of buff to gray and white coarse arkose which t i i
•

~ ~,

contains abundant gravish-green mica and pearly gray ^ '*"' ^° "^"""^ "

,o n ^-' ^c IT \
I- J ^ J

Quartzite 2 2
anauxite. (bee figs, lo, 16, 17.) indeterminate metamorphie 1 1

East of Bedford Wa.sh and along both sides of State Granite or quartz monzonite gneiss 12 Vi

Highway 71 gentlv dipping, coarse, poorly consolidated — —
and rather pure, white quartz sandstone apparently rep- ,

'^°'''' metamorphie l.^i 16

resents the lowest part of the Silverado formation in
!>-i'idstone ^ ^

that area. This sandstone is distinctive as, in general, it Total sedimentary 5 .")

contains numerous green to greenish-black and grayish- Grand total 5)4 kh)
green mica plates and pearly gray anauxite plates and
in a few places has somewhat of a schistose appearance. This pebble count is typical of much of the Paleocene
Where this sandstone is well-exposed in the Owens-Illi- conglomerate along the northeastern flank of the Santa
nois Cilass Company ciuarry west of the liighway, how- Ana ]Mountaiiis. The liigh percentage of red and purple
ever, it ranges widely in composition and contains lenses volcanic clasts in this conglomerate is suggestive of the

of grayish-green sandy clay and micaceous fissile silty upper Eocene to lower Miocene Sespe formation de-

claystone as well as mica-free pockets. The sandstone is scribed elsewhere in this report. However, the strati-

coarse-grained, thin-bedded and locallj' cross-bedded. graphic relations of these beds strongly suggest a Paleo-

Some of it is poorly sorted and contains scattered smooth cene age.

and rounded walnut-sized pebbles. A water well (No. 1, The lowermost sand and sandstone unit of the upper
fig. 45, Mineral Deposits Section) is reported to have member of the Silverado formation is characterized by
penetrated about 100 feet of these sedimentary rocks numerous angular clasts of siltstone which contain much
and bottomed in hard bedrock. Apparently the bedrock grayish-green mica. Evidently the siltstone clasts rep-

is a very feldspathic biotite diorite with a marked planar resent a reworking of micaceous siltstone from the lower
structure as is shown by a dimensional alignment of the member, probably when the change from nonmarine to

feldspar laths and apparently also by the mica. A sec- marine deposition occurred. Although no line can be
end water well (Xo. 2, fig. 45, Mineral Deposits Section) drawn in the field to mark this change, the beds assigned
is reported to have gone 325 feet in loose .sands and to to the upper member are believed in general to represent
have bottomed in biotite quartz monzonite (oral com- marine sedimentation, as these rocks are moderately well

munication. A. (). Woodford, May 1953). This silica-rich sorted and bedded and in a few places contain marine
§andstone is believed to represent the basal part of the fossils in hard, somewhat limy lenses and in calcareous

Silverado formation in the Temescal Canyon part of the concretions.
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m A \..

FiGi'RK 20. Vertical siltstone and claystone of the Silverado formation. Exposure at the

Thomas ela.v deposit, east pit. west of Wardlow Wash. Observer faces east.

Buff to brown and gray silty clay.stone irre>;ulaiiy

intercalated with clayey .siltstone comprise the upper
part of the upper member. These beds are somewhat
fissile and commonly contain abundant mica plates, but

do not have the "schistose" ajipearance that is typical

of the lower member, previously described. The claystone

and siltstone appear to occur in lenticular bodies al-

thoufrh they may have thicknesses of from 500 to 1,000

feet. Their exact stratigraphic position is not known,
but along the east side of Fresno Canyon thev seem to
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be ill till' uppermost part lA' llir s((|iiriicc. The strati-

•:riiplii<' sccjuciicf t'roiii lidttnui lo toj) of llic upper iiicni-

ber of the Silvcriido t'driiuitidii is not exposed. Scattered

bits ot' eireliiiistaiitial I'xideiice, liowever, sii<:fi('st a lower

sandstone, a middle eoiifrl'Hiieratie sandstone and an

upper sandstone and .siltstone.

Xunierous exposures of briek-red or red<lisli iirowii

sandy elay are found in tbe upper ineniber, apparently

at several stratij,'rai)bie positions. In ijreiieral tliese elays

are eontined to narrow zones and do not appear to be

litliolo^'ieally the same as those of the lowei' member.
Most of these elay exposures are aloiifr minor faults and
are interpreteil as fault jroujje.

I'alcontiildc/y. Fossils were eolleeted from the Silver-

ado formation at several localities (fifj. 21) and, of the

species identified, TurriicUn jificlKcooisis Stanton is the

principal L'uide fossil. W. P. I'opcnoe examined a eol-

leetion made by J. E. Schoellhamer at locality 2 south

of Santa Ana Canyon in the west jjart of the Santa Ana
narrows map area (pi. 8) and rejiorted the afre as Paleo-

oene. Several well preserved Tnrritellas were collectetl

by the writer and H. P. Yerkes fi-oni a lar^e limy con-

cretion intercalated with fissile elaystone in the Thomas
clay deposit west pit (locality 29). These specimens were
identified as TnrritcUa ef. pachcc(i< iisis Stanton by Ralph
B. Stewart, Paleontology and Stratijirajihy Branch,

U. S. (ieolofjieal Survey, (oral communication, J. E.

Sehoellhamer, March 1955). Althou';li the specimens are

incomplete, Stewart found them better preserved than
the type specimen from Pacheeo, and placed the modify-
ing; cf. in the identification.

the Corona South
joinin"' Santa Ana

Eocene Rocks

Santiago Formation

Eocene rocks do not crop out in

quadran<rle but are jiresent in the at

narrows map area two-fifths of a mile to the west. Wood-
rin>:r and Popenoe (1945) named sedimentary rocks of

Eocene age a few miles to the west in the northwestern
Santa Ana ^lountains the Santiago formation. These
Eocene deposits were earlier called the Tejon formation
bv Dickerson (1914, pp. 257-274) and also bv English
(192(i, pp. 19-22).

-y«»

/i,^j{<

FKaitK 22. Iiitcrlx'dded sandstone and siltstone of the Santiago
formation. Exposed in cnt on State Highway IS, a third of a mile
east of Green River f'amp. Observer faces south.

A band of Eocene ( ?) sandstone, siltstone, and cobble
conglomerate, ranging from 200 to 800 feet in width,
extends for about 1

'|
miles southeast from Santa Ana

Canyon aei'o.ss Fresno Canyon, along the northeast mar-
gin of the Black Star Canyon (piadrangle. Fossil evi-

dence at two localities, colh-eted by other workers,
indicates the Eocene age of tliese beds. Also, these rocks
are lithologicall\' similar to those of the Santiago forma-
tion mapped by Schoellhamer and others (1954) to the
west in the Santa Ana Mountains. These beds, however,
arc scjiaratctl only tentatively from the Paleocene rocks
on the Santa Ana narrow^s area geologic map. The
Eocene age is based on conflicting and somewhat indefi-

nite faunal evidence, discus,sed below, and no continuous
marker beds suitable for sei)arating the Paleoeent! and
Eocene rocks were found, but on the east side of Fresno
Canyon and east of State Highway 18 a well-cemented
cobble conglomerate mav mark tbe base of the Eocene
beds.

The Santiago formation a|)parently rests with con-
formable, gradational contact on strata of the Silverado
formation and is conforiiiably overlain by the \'a(|neros

;ind Scspe foi'inations, undifferentiated (fig. 24).

Paleoiifology. At the east margin of Santa Ana Can-
yon, just east of State Highway 18, fossil locality 1 is in

a hard, limy bed within a weakly cemented siltstone

which also contains locality 15. About 20 poorly pre-

served impressions of mollusks were collected at locality

1, and possibly belong to the fauna of the Santiago for-

mation. M. C. Israelsky examined a microfauna from
locality 15 and reported : "Zone A-1 or A-2 oi (ioudkoff.

We may assume it is above the Sipliocicncrinoidcs zone.

On a negative basis it may be A-2". Goudkotf (1945, p.

956-983) indicates that lie considers the A-1 and A-2
zones to be pre-Martinez Paleocene, and that the A-2
zone is immediately above the Upper Cretaceous. The
Siphugitirrinoidcs zone does not extend above the Upper
Cretaceous.

W. P. Popenoe examined material collected by G. S.

Hilton (1950, map, locality 95) at a locality approxi-

mately half a mile east of locality 1. Unfortunately the

writer was unable to recover this locality. However,
Popenoe (oral communication, 1953) reports two mol-

lusks, Anipulliiia '! sp. indeterminate and Plagiucardiiim

breiverii 1 (Gabb), and says:

"Probably middl(> Eocene—exact horizon not determin-
able. I shoukl consider it as neither Cretaceous or Paleo-

cene, but ]irohalily somewhere in the middle Eocene.
There is nothing like the pelecypod listed above from
the Cretaceous, but these are common in the Eocene".

A second locality also not visited by the writer, but

reported to be about half a mile east of Fresno Canyon,
yielded specimens which, according to J. E. Schoell-

hamer (oral communication, 1957) are tentatively ident-

ified as TurritcUa hiiiraldana. In the Los Angeles Basin
this Turritella is listed by Xatland and Kothwell (1954,

]). 40) as an Eocene guide fossil.

Upper Eocene o Lower Miocene Rocks

Vaqueros and Sespe Formations, Undifferentiated

Maroon, red, buff, gray and grayish-green, coarse

sandstone and conglomerate, fo.ssiliferous in a few places,

and containing a minor amount of siltstone, crop out in

discontinuous i)atehes from the southeastern extremity
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of the area to Scully Hill, north of Santa Ana Canyon.
On litholofric and faunal evidence these rocks are as-

signed to the nonfossiliferovis Sespe formation and the

fossiliferoiis marine Vaqueros formation. They are

mapped as the N'aqueros and Sespe formations, undiffer-

entiated, as tile Sespe strata firade both upward and
laterally into the Va(|ueros strata. These two formations

are connnonly mapped as a sinjile unditferentiated unit

elsewhere in tlie northwestern Santa Ana Mountains
(Enjili.sh. 1926; Woodrinjr and Popenoe, 1945; Sehoell-

liamer and others, 1954).

W. L. Watts in 1897 designated as the Sespe brown-
stone formation rocks of continental origin that occur in

the region of Sespe Creek, Ventura County. In 1924,

W. S. W. Kew changed the term to Sespe formation.

The Sespe formation was recognized in the northwestern
Santa Ana Mountains by English (1926) and later also

was described by Woodring and Popenoe (1945). The
Sespe beds in the Santa Ana Mountains have yielded

no fossils, but probably range in age from late Eocene
to eai-liest Miocene (Woodford and others, 1954, p. 69).

In 1904, H. Hamlin applied the name Vaquero .sand-

stone to fossiliferous marine sandstone in an area in

Monterey County, California. Dickerson (1914) listed a

Vaqueros fauna from the Santa Ana Mountains. Later,

Loel and Corey (1932, pp. 51-60) described the Vacpieros
fauna of the Santa Ana Mountains more completely. H.
G. Schenck in 1935 redefined the formation and sug-

gested the term Vaqueros group. In the Santa Ana
Mountains the Va<|ueros formation of early Miocene age
overlies the Sespe formation and also intertongues with
it (Woodford and others, 1954, p. 69).

In the Corona area the Sespe and Va(iueros forma-
tions of noinnarine and marine strata so intricately inter-

finger that the writer was unable to map them as

separate units. The nonfossiliferous and apparently non-
marine Sespe formation is recognized on a lithologic

basis, whereas the presence of probable Vacpieros beds
is indieated by lithology and by fossil locality 5 which
yielded a large a.ssemblage of poorly preserved marine
megafossils. These fossils, which include manv fragments

<*'

FlGi'RF. 2."?. Red coiislonieriite of the Vaqueros and Sespe for-

mutiims, niulifferentinted. Exposed in put on State Highway IK.

tiveeiKhth.s of a niile ea.'^ of (ireen Itiver ("amp. Oh.seiver faces
northwest.

^
M
/••*

:^

Figure 24.. Depositional contact (marked b.v liammer) between
conglomerate of the Vaqueros and Sespe formations, undifferenti-

ated and Santiago formation siltstone. Heds dip steeply to the

left. Roadcut on State Highway 1>S half a mile east of Green River
("amp. Observer faces southeast.

of thick-shelled oysters, are contained in a weakl.v

cemented, buff, fine-grained sandstone bed which aver-

ages 2 feet in thickness and is exposed for about 200
,

feet. Precise identifications have not been made but the '

collection as a whole indicates an earl.v Miocene or lower
middle Miocene age (oral connnunication J. G. Vedder,
Jan. 1957).

Most of the area between Brown Canyon and Bed-
ford Canyon is underlain bv Vaqueros-Sespe red to

|

maroon, white or grayish-green conglomeratic sandstone
and minor beds of buff siltstone. On the south these rocks

;

rest in fault contact against metasedimentary rocks of

the Bedford Canyon formation. They apparently con-

formably overlie Paleocene sandstone on the northeast.

The driller's log from well No. 4 (fig. 45, Mineral De-
IHisits Section) indicates that nearly 1,000 feet of flat-

l.ving Vaqueros-Sespe strata were penetrated before en-

tering probable Paleocene strata.

In the Santa Ana narows area (fig. 24) Vaqueros- :

Sespe strata apparently rest unconformabl.v on the San- .

tiago formation and are in fault contact against the

Silverado formation west of Wardlow Wash. East of

Fresno Canyon Vaqueros-Sespe beds are overlain in

fault contact by platy shale, sandstone and conglomerate
of the upper Miocene Puente formation. Vaqueros-Sespe
beds are also expo.sed along the southern margin of

,

Scully Hill. At one place there they lie conformably
below middle Miocene Topanga sandstone and there is

.

a small sliver resting in fault contact with Toj)anga beds.

Weakly indurated massive, gray to gra.vish-green, ma-
roon and reddish sandstone, siltstone, conglomerate, and
conglomeratic sandstone crop out continuou.sly from
Wardlow Wash west to Fresno Canyon and contiiuie

west of Fresno Canyon for ncarlj- half a mile and thence
extend beneath terrace deposits. These strata show a

maximum exposed thickness of 2,300 feet at a locality

east of Fresno Caii.von. Generall.v indistinct bedding and
discordant attitudes make the calculation of thickness

(lifiHcult. Vaqueros-Sespe beds also are exposed in the

road cut along State Highwa.v 18 southwest of Prado
nam. Here this unit consists of a massive, red to red-
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blown t-obblc and lionldcr conglomerate (fip. 23) but to

the north anil also to the west on Seully Hill aeross the

Santa Ana Hiver it is mostly a very weakly indurated

red arkosie sandstone with eonirlomeratie lenses. The red

sandstone here, and eastward to Wardlow Wash, and

the red to {jrayish-fjreen sandstone east of liedt'ord Can-

yon resemble Sespe strata a few miles to the west and

southwest where the Ses])e formation is well exposed and

has been mapped by Sehoellhamer and others (1954).

The conglomerate is characterized by rounded to sub-

rounded cobbles and boulders of red and dark purple

volcanic rocks set in a poorly indurated matrix of red

ami frrayish-frreen ai-kosic sand. The volcanic idasts form

as much as 70 percent of the cont;lomerate.

The Vaciueros-Sespe sandstone and eonfilomeratic

santlstone are poorly consolidated and erode easily. They
typically have a i)utTy or hackly appearance. They
weather characteristically to form dee]), tinted, irregular

and ragged gullies. The weathered surface is colored a

distinctive and pecidiar reddish-gray, and locally is

greenish.

The Vaqueros-Sespe .strata appear to represent a pe-

riod of transition from nonmarine to marine depositional

environment. Possibly these beds accumulated along the

margin of a subsiding or fluctuating basin.

Miocene Rocks

Topanga Formation

Buff and brown sandstone and conglomerate, w^hich

crop out along the southern margin of Scully Hill, are

here assigned to the marine middle Miocene Topanga
formation on the basis of lithologic similarity to fossilif-

erous Topanga strata a few miles to the west in the

southern Puente-Chino Hills. Similar strata also are

exposed over an area of about half a scjuare mile in

El Cerrito Hills, southeast of Corona.

In 1923, W. S. W. Kew named the Topanga forma-
tion from exposures in Topanga Canyon in the Santa
.Monica Mountains. English (1926, map) assigned the

middle Miocene sedimentary rocks of the Santa Ana
Moiuitains and the southern Puente-Chino Hills to the

Topanga formation and mapped this formation on
Scully Hill in the Santa Ana narrows area and on the

western tlank of the Santa Ana Mountains.

The Topanga formation on Scully Hill is mostly a

buff and tawny to white, medium-grained, arkosie sand-

stone. It is well indurated and well bedded, and is inter-

bedded with cobble conglomerate. This buft' sandstone
is blocky and cliff-forming, and at Scully Hill has a

ma.ximnm thickn(>ss of about 800 feet. The Topanga
formation conformably overlies Vaqueros-Sespe beds
and is apparently unconformably overlain by La Vida
(Lower Puente formation) siltstone. No fossils were
found.

In El Cerrit(( Hills, which lie southeast of Corona
west of Temescal Canyon and north of Bedford Wash,
butf and bi'own siltstone and shale, diatonuu'cous in a

few places, with subordinate sandstone and conglomerate
crop out (fig. 25). These outcrops, which form a rec-

tangular patch about 1 mile long and half a mile wide,

are assigned to the Topanga formation on the basis of

lithologic and faunal evidence. Indistinct bedding and
poor exposures hinder the accurate measurement of

thickness, but the actual thickness probably lies within

Figure 25. Interliedded saiid.v Odhblp conKloiiiprate and ooii-

Klomeratic sandstone of the Topanga formation. Kxposed in stream

liank at the east edge of El Cerrito Hills.

the range of 750 to 1,000 feet. Incomplete records from
a wildcat well, drilled vears ago southwest of State

Highway 71, suggest that from 800 to 980 feet of To-

panga beds were penetrated. The lower part of this

thickness, however, may have been Vaiiueros-Sespe

strata. In El Cerrito Hills the Topanga formation ap-

parently rests unconformably on Silverado sandstone.

Here the Vaqueros and Sespe formations, iinditferen-

tiated, may be either overlapped by the Topanga for-

mation or were removed by pre-Topanga erosion.

Paleontologti. Fragmentary and poorly preserved

megafossils were collected from a luimber of places

southwest of State Highway 71 along the Metropolitan

Water District pipe line, but could be dated only as

Miocene. These are apparently shallow-water forms.

Microfossils were collected from localities 2.'5, 27 and

30 (fig. 30). An excellent fauna was provided by local-

ity 30, collected from a siltstone well exposed in a .Met-

ropolitan Water District pipeline construction ditch 20

feet deep. This fauna consists of 7 genera represented

by 12 species. The collection was kindly identified by

Patsy B. Smith wlio reports the most abundant elements

represent the Luisian (middle Miocene) .stage of Klein-

pell (1938, p. 121-131). Two rare forms are referred by

her to the lower part of Klcinpell's Mohnian (upper

Miocene) stage. She accordingly called the fauna upper-

most Luisian (written communication. Patsy B. Smith,

October 1956). Therefore these sediments are referred

to the upper middle Miocene and assigned to the To-

panga formation.

Puente Formation

Marine sedimentary rocks here assigned to the Puente

formation of late Miocene age crop out in the Corona

South quadrangle in .scattered patches along the north-

eastern flank of the Santa Ana Mountains southeast of

Corona, and in a single band west of Wardlow Wash in

the northwest corner of the quadrangle. In the Santa

Ana narrows area similar strata have been as.signed to
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the Pueiite formation. These strata are exposed in a nar-

row band south of State Highway 18 near Prado Dam
and extend eastward to Wardlow Wash, and as two

bands, one alonjr the southern and the other along the

northern margin of the easternmost Puente-Chino Hills.

Tlie assignment to the Puente fornmtioii of the above

mentioned disconnected upper Miocene sedimentary rock

outcrops along the northeastern flank of the Santa Ana
Mountains in the Corona Sontli quadrangle and in the

Santa Ana narrows map area south of State Highway

18, is well supported by faunal evidence (fig. 30) dis-

cussed later in this report.

G. H. Eldridge and R. Arnold named the Puente for-

mation in 1907 from exjjosures in the Puente Hills a

few miles northwest of the Santa Ana narrows area.

They included in tliis formation the lower Puente shale

member, the Puente sandstone member, and the upper

Puente shale member. The Puente formation commonly

has been divided into three main members: lower mem-
ber of shale and .sandstone, middle member of sandstone,

and upper member of shale, conglomerate and sand-

.stone. English (1926, p. 33-38) used this designation as

did Woodford and others (1944), who assigned the

Puente to the upper Miocene. Recently Schoellhamer

and others (1954) have divided the Puente formation

into four members in the southeastern Puente-Chino

Hills and in the Santa Ana Mountains. From bottom to

top these are: (1) La Vida member, consisting mainly

of laminated siltstone with thin interbedded sand.stone

;

(2) the Soijuel member, consisting of sandstone with

interbedded siltstone and local conglomerate beds; (3)

the Yorba member, consisting of thin-bedded siltstone

and local beds of sandstone and conglomerate; and (4)

the Sycamore Canyon member, consisting of interbedded

conglomerate, sandstone and siltstone. The writer uses

the names proposed by Schoellhamer and others (1954)

because they correspond more closely to the actual strati-

graphic units of the Puente formation in tliis area than

do the older and more general names.

La Vida ^:embe^

La Vida member is exposed as a narrow belt across

Scully Hill. This belt, consisting mainly of siltstone, is

about 1.000 feet wide at the eastern margin of the hill

and narrows to 200 feet or less to the west where it

extends under terrace deposits. The maxinnim true

thickness is about 800 feet. The siltstone weathers to

form characteristic rounded, soft slopes and a grayish-

bi'own clayey soil.

La Vida member is mostly a fine-grained laminated

siltsone but contains intercalated fine-grained shale beds

and minor interbedded butt', medium-grained sandstone.

The lower Puente formation in nearby areas commonly
includes much platy, siliceous, fine-grained shale but

this lithology was not seen on Scully Hill. On fresh ex-

posures La \'ida siltstone is gray to pale brown, but

most outcrops have weathered to a darker brown or

pinkish color. La Vida member unconformably overlies

the Tojianga sandstone as indicated by a small discord-

ance of dips. On Scully Hill. La Vida member is in fault

contact with the overlying Socpicl numiber; but else-

where in the Puente Hills the contact between La Vida

and Socjnel members is gradational and at one place a

local nnconformity exists between the two members
(Schoellhamer and others. 1954). La Vida member is

seemingly marine, but no identifiable fossils were found.

Soquel Member

Tawny, buff to white and gray sandstone crops out

along the north side of the Santa Ana River from east

of Yorba Canyon to the western margin of Scully Hill.

The outcrop ranges in width from about 700 feet on the

east to nearly 1,500 feet on the west. The calculation of

thickness is made dilTficult by irregular attitudes and by
slumping but the maximum is probably about 700 feet.

This sandstone is here assigned to the Soquel member
of the Puente formation because of its stratigraphic

position and lithologic similarity to the Soquel member
described by Schoellhamer and others (1954). The
Soquel member is in fault contact with the underlying

La Vida member. The upper contact between the Soquel

and Yorba members is gradational.

The sandstone contains intercalated stringers or lenses

of cobble conglomerate. It is rather poorly bedded, is

generally soft, and medium-grained. It is composed
mostly of poorly sorted subangular (piartz and feldspar

grains. The member locally contains beds of butt' and
gray siltstone. The So(iuel member forms a more rugged

and broken topography than either the underlying or

overlying siltstones.

Yorba Member

Siltstone similar lithologically to La Vida mem-
ber, but with the stratigraphic position to assign it to

tlie Yorba member, crops out just east of Yorba Can-
yon and extends westward across Scully Hill. The out-

crop width is about 400 feet east of Yorba Canyon and
some 1,500 feet in the western part of the mapped area;

evidently the Yorba member continues to thicken to the

west. The maximum true thickness within the mapped
area is probably 1,200 feet.

This siltstone in general forms a rounded, gentle

topography. It is pinkish to gray on a fresh surface and

weathers to a brownish-gray soft soil. The Yorba mem-
ber ranges from a massive to fissile, thin-bedded, butt"

or gray siltstone and contains interbedded massive, fine-

grained, buff sandstone.

The Yorba member overlies the Sotpiel member some-

what gradationally but the contact is located rather

closely by lithologic and topographic evidence. This is

demonstrated by a marked contrast between the rough

topography developed on the Soquel sandstone and the

smooth rounded slojies developed on the Yorba siltstone.

Schoellhamer and others (1954) report that the contact

between the Yorba member and the underlying Soquel

member is gradational throughout the Puente Hills.

Sycamore Canyon Member

Sandstone, conglomerate and siltstone crop out along

the north side of Santa Ana Canyon west of Prado Dam.

extend westward to Yorba Canyon and continue west of

the mapped area. These rocks are assigned to the Syca-

more Canyon member on the basis of lithology and

stratigrapliic position. The width of outcrop ranges from

about 700 feet near Prado Dam to 4,500 feet at the

western end of the mapped area and continues to widen

to the west. Similar strata crop out on the southwest

side of the Chino fault. The true thickness of the Syca-

more Canyon member is not easily calculated but prob-

ably is about 2,700 feet maxinnun near Yorba Canyon

and much greater to the west.
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PiGUBE 26. Interbeddetl, tawny, coarse-grained sandstone and cobble conglomerate, Syca-

more Canyon member of the I'uente formation. Exposed in stream cut, northeast side of Yorba
Canyon, southeastern Puente-Chino Hills. Observer faces northeast.

The Sycamore Canyon member in this area is com-
posed chiefly of buff or tawny to gray and white me-
dium- to coarse-grained, massive to well-bedded sand-

stone, abundantly interbedded with cobble conglomerate

that contains granitic and volcanic clasts (fig. 26). Buff

or tawnv siltstone is also included. The sandstone is

poorly sorted and is mostly composed of subangular
grains of quartz and feldspar. In general the sandstone

is similar to that of the Soquel member, except for more
extensive conglomerate. In many places the sandstone

stands out to form bold cliff faces and a rugged topog-

raphy. Buff or tawny siltstone (figs. 27, 28) is locally

Figure 27. Siltsone, shale and limy siltstone (light area, center). Sycamore Canyon mem-
ber of the Puente formation. Beds dip about 40° away from observer. Exposed along north side

of Santa Ana River at southea.stern tip of Puente-Chino Hills, half a mile southwest of Prado
Dam. Observer faces north.
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Figure 28. Detail of iiiterbedtled buff silLstone and gray limy

siltatone (marked by hammer), Sycamore Canyon member of the

Puente formation. Keds dip about 40° away from ob.server. Ex-

posed ahuiK north side of Santa Ana River at southeastern tip

of I'uente-Chino Hills. Observer faces north.

interbedded with the sandstone and conglomerate and

is minor near Prado Dam but thickens greatly to the west

along Yorba ("anyon. In places it contains limy siltstone

beds.

The Sycamore Canyon member conformably overlies

the Yorba member in a gradational contact. Although

this contact is not sharp in the southeastern tip of the

Puente-Chino Hills it is drawn along the base of the

first massive coarse-grained sandstone and conglomerate

bed above Yorba siltstone. Sandstone, siltstone, and con-

glomerate of probable Pliocene age gradationally over-

lie the Sycamore Canyon member.

Puente Formation, Undifferentiated

Sandstone, conglomerate, thin-bedded siltstone, and
laminated diatomaceous siltstone crop out along the

south bank of the Santa Ana River south of Prado Dam
in the Santa Ana narrows map area. These rocks form

a band, as much as 1,000 feet in width, extending east

from Santa Ana River to Wardlow Wash in the north-

west corner of the Corona South quadrangle. Patches of

these strata also crop out at several localities southeast

of Corona from where they extend as far east as Brown
Canyon at the east central margin of the Corona South
(|uadraiigle. These rocks, shown as undifferentiated Pu-
ente foi'ination, pr()bal)iy have a maxiimun thickness of

1, ()()() feet soutli of Prado Dam although true tiiickncss

is difficult to establish because of irregular attitudes and
slumping. Southeast of Corona the Puente formation may
be much thinner.

Upper Miocene strata along the northeastern margin
of the Santa Ana Mountains are designated as Puente
formation, undifferentiated, because the stratigraphic

relations of the scattered outcrops, to one another, are

not clear. Possibly the same sequence of Puente forma-

tion units that was mapped in the southeastern Puente-

Cliino Hills extends across the Santa Ana River narrows

and is present in the Corona region. The various mem-
bers of the Puente formation in the Puente-Chino Hills

appear to thin to the east and thus strata of eacli member
could exist east of the Santa Ana River and be repre-

sented in the narrow band of Puente beds which is ex-

posed south, southeast of Prado Dam. South of Prado

Dam the Puente formation includes a lower unit of shaly

siltstone, a middle unit of sandstone and conglomerate
and an upper unit of shaly siltstone. These units may be

equivalent to the members mapped west of the Santa
Ana River, but in the absence of positive evidence these

rocks probably are best designated as Puente formation,
undifferentiated.

Along the south side of the Santa Ana River buff to

brown medium-grained sandstone and siltstone of the

Puente formation, undifferentiated, crop out as far east

as Wardlow Wash. These are interbedded with conglom-
erate and upward the formation is a buff and pinkish

to gray shale and thin-bedded siltstone with diatoma-
ceous siltstone lenses. Thin, hard limy beds, locally car-

rying an abundant mierofauna, are intercalated with

- .i,--

FlGtutE 2!*. Siltstone and shale of the Puente formation, undif-

ferentiated with intercalated limy bed (above hammer). Exposure
in cut on State Highway IS east of Fresno Canyon. Note similarity

to Sycamore Canyon member of the Pneiitc formation shown in

fig. 28. Observer faces south,

the shale and siltstone (fig. 29). These Puente strata

are exposed in a narrow band which averages about

500 feet in width, but is as much as 800 feet wide, and
is about 1^ miles long. The maximum true thickness is

about 750 feet.

Here these Puente beds rest, apparently with fault

contact, on Vacjueros-Sespe beds. The Topanga formation

apparently is cut out. Along part of the contact, midway
between Wardlow Wash and Santa Ana River, the lower-

most exposed unit of the Puente formation is a cobble

conglomerate and is overlain by rather blocky, massive,

buff and gray sandstone which grades upward into platy

siltstone and shale. Evidently this is the ty])ical se<|uence

of the Puente formation in this area. Here the lower

siltstone unit, which occurs below the sandstone and con-

glomerate unit at a locality near the east side of the

Santa Ana River, apjiarently has been cut out by fault-

ing. Pliocene (?) strata apparently conformably overlie

the Puente formation.

East of Corona along State Highway 71, near the

northwest end of the Elsinore trough, patches of Pueute
strata crop out above the alliivium-filletl valley. The
rocks are white to greenish-gray thin-bedded diatoma-

ceous siltstone, buff to gray siltstone and shale, and brown
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or buff, iiiO(liinii-<ri-aiiiO(l saiulstoTio witli local, roimdcd

c'obblo, I'oiijrlomt'rato lenses. Here the I'lieiite formation

is probably thin. The iiiaxiniuni provable thiekness

measured from outcrops is about 300 feet, but projec-

tions in cross sections indicate a possible thickness of

about 1000 feet. It is at least locally conformable upon
the Tojianira formation alonpr the west mar<;in of El

Cerrito Hills, whereas to the north, near Compton Sid-

iufr, it rests directly on basement rocks. To the south,

alon<r the west side of Bedford Canyon, diatomaceous

siltstone and shale of the Puente formation are in fault

contact with Paleocene Silverado strata below and Plio-

cene (?) rocks above. In some places the Pliocene (?)

rocks ai>iH'ar to overlie Puente beds conformably. East

of Bedford Canyon Puente siltstone and shale rest with

fault contact on Vaqueros-Sespe beds. Several fault sliv-

ers of Puente siltstone and shale crop out along Brown
Canyon.

Paleontology. The Miocene age of the beds that are
referred to the unditferentiatcd Puente formation is well
established by the microfauna (fig. 30). Pat.sy B. Smith
has examined the collections and reports that localities

17, 24, and 25 can be referred to the upper Mohnian
stage of Kleinpell (1!)88, p. 121-131); localities 18, 21
and 32 are probably upper Mohnian stage and localities

If) and 26 apparently represent Kleinpell 's Luisian stage
(oral communication, Patsy B. Smith, 1953). Mohnian is

considered to mean upper Miocene, and liuisian indicates
middle Miocene. However, Luisian foraminifcra are no
barrier in assigning these sedimentary rocks to the
Puente formation and the Luisian stage localities fur-
nished too few forms to be conclusive.
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The Corona area apparently marks the eastern

margin of a shallow, fluctuating basin of Tertiary depo-

sition. In this region middle and late Miocene micro-

faunas may have overlapped and as a result of local

dejMisitional environments in segregated areas, beds con-

taining these inicrofaunas may appear to interfinger so

that it is not always possible to separate these strata

into middle and upper Miocene units on the basis of

scattered occurrences of microfauiia. Under these condi-

tions the Miocene microfaunal stages of Kleinpell may
not strictly apply.

Pliocene (?) Rocks

Pliocene, Undifferentiated

"White sandstone with interbedded conglomerate and

buff or gray siltstone, crop out in the southeastern tip

of the Puente-Chino Hills and evidently extend east-

ward across the Santa Ana River to Wardlow Wash.
Southeast of Corona in the vicinity of Bedford and
.losepli Canyons, similar strata crop out. These rocks, at

each locality, are assigned a jirobable Pliocene age on

the basis of lithologic, stratigraphic, and faunal evidence.

Most, if not all, of the probable Pliocene rocks in the

Puente-Chino Hills may belong to the Sycamore Canyon
member of the Puente formation. However, in the field

the white sandstone with interbedded siltstone and con-

glomerate comprise a mapj)abk' unit and accordingly

are delineated on the geologic map.

English (1926, p. 38) recognized that part of the

strata majiped in the Puente Hills as upper Puente for-

mation might possibly be Pliocene. Later workers jiro-

visionally established the Pliocene age on a faunal basis

and Woodford and others (1944) show Pliocene strata

in the southeastern Puente-Chino Hills. The faunal evi-

dence is not conclusive, however.

North of the Santa Ana River, in the vicinity of Prado
Dam, Pliocene ( ?) strata occui)y the center of the Arena
Blanca syncline and crop out over an area about 7,5()()±

feet wide. They have a maximum stratigraphic thickness

of :}.()()0± feet. The Pliocene ( ?) beds are composed of

coarse, white, arkosic sandstone with interbedded con-

glomerate and alternate with beds of black or grayish-

brown to buff fine-grained sandstone, siltstone and shale

(figs. 81-.'i4). The conglomerate clasts are mostly well-

rounded ])ebbles and cobbles of granitic rocks, but with

some (piartzites and minor amounts of volcanic rock, set

in a generally weakly cemented arkosic sand.stone ma-
trix. The white Pliocene (?) sandstone weathers easily

and forms an irregular tojiography with steep, jagged.

and fluted ridges (fig. 31).

The Plio('(>ne (
'!

) strata in the southeastern tip of the

Pnente-Cliino Hills gradationally overlie the Sycamoi-e
Canyon member of the Puente formation along both

limbs of the syncline. This gradational contact is in-

ferred as no continuous niarUer horizon was found.
Moreover, although I'lioc-ene foraiuinifera have been re-

])orted by Koscoe and Katherine Stewart (1930) and
also by Woodford and others (1944), these scattered

fossil localities do not closely determine the contact.

North of the Chino fault, are exposures of a unit
composed of buff' to gray and pinkish shale and siltstone

with minor amounts of interbedded sandstone and con-

glomerate. Pliocene foraminifi-ra are re|)orted by Price

(1953) to have been found in this unit farther north-

west.

White sandstone with interbedded conglomerate and
buff to gray siltstone and shale, of probable Pliocene

age, are exposed southeast of the Santa Ana River

around the Prado Dam spillway and continue eastward

to Wardlow Wash. Lithologically they appear to be iden-

tical with the Pliocene (?) strata west of Prado Dam
excejjt for a reddish brown, micaceous, "dirty"' arkosic,

l)laty sandstone and siltstone exposed in the railroad cut

north of Wardlow Wash. These Pliocene ( ?) rocks ap-

parently grade downward into Puente siltstone and
shale. An extensive development of terrace deposits,

resting in sharp angular unconformity, covers much of

the Pliocene ( ?) rocks east of the Santa Ana River so

that they are only exposed in road cuts and ravines.

A Pliocene age is indicated by microfossils from lo-

cality 20, just west of Wardlow Wash. Patsy B. Smith
examined material from this locality and reported the

presence of Rot alia cf. beccarii (Linne) and Bolivina

seiiiinuda Cushman (oral communication. May 1953).

These two forms indicate a probable upper Repetto age

(lower Pliocene) but are not sufficiently diagnostic to

rule out a possible u|iper Pliocene age, and Natland and
Rothwell (1954, pp. 34, 40) include Rotalia beccarii with

Pleistocene guide fossils in the Los Angeles Basin. They
are shallow water or lagoonal forms indicating probable

deposition along the margins of a basin, perhaps in a

lacustrine environment. This depositional environment

is evidenced by the beds at locality 20 as well as by the

fossils, as the collection was made from a small outcrop

of white to gray, somewhat thin-bedded, claystone which

lias the characteristic appearance of lake bed material.

A second collection, made several years later from the

same beds in the vicinity of locality 20, was examined by
Richard L. Pierce who reports an abundance of Kpo)tides

sp. which is not diagnostic.

Southeast of Corona, in the vicinity of Bedford and
Joseph Canyons, patchy outcrops of white, coarse, arkosic

sandstone with conglomerate lenses and a few thin, gray

siltstone layers (fig. 35) are here assigned to the Plio-

cene. The components of the sandstone are mostly

medium- to coarse-grained, subangular feldspar and
([iiartz fragments. The sandstone is poorly sorted and
contains ]iebbles and small cobbles of granitic, meta-

morphic and volcanic rock. It locally contains cobble-

sized clasts of grayish-green siltstone which may be re-

worked from the Puente strata. The sandstone is poorly

bedded and only weakly indurated. It overlies Puente
siltstone and shale, in a few places apparently conform-

'

ably, but in most exposures is faulted against the '

Puente beds.

A meager megafauna from locality 14, on the north-

west side of Bedford Canyon, indicates a Pliocene age.

J. (i. Vedder has examined these fossils and reports:

"... the material is too poor to give names but appears i

to be Pliocene. One fragment is Cantharus sp. and indi-

1

cates Pliocene" (oral communication, 1953). The beds I

at locality 14 are composed of reddish-brown, micaceous,

"dirty'' arkosic, ]ilaty sandstone and siltstone. They
ai)pear to be lithologically similar to beds, already de-

scribed, exposed in a railroad cut west of Corona and
north of Wardlow Wash. Locality 28, on the northwest
side of Bedford Canvon, vielded onlv ostraeods.
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Kim-RK 31 MoiliTUtplv south-dipping white sandstone and conslomerate of Pliocene (?)

age in the north limh of "the Arena lUanea synoline, just bev.ind axis. Note steep and ragged

weathered surfaces. E.xposure in cut on State Highway 71. northwest of I'rado Dam. Ohserver

faces northwest.
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Fiia KK .;:; Siciiily north-dippiiiR interbedded white sandstone and dark gray siltstone of

riiocene ( V) as;e. South limb of Arena Hhmca syncline exposed in cut on State Highway 71,
southwest of Prado Dam. Ob.server faces west.
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li'lotJRF. 34. Detail of the interbedded white sandstone and dark gray siltstone of Pliocene

(?) age shown in tig. 'i'.i. Light meter (circle) gives scale. Observer faces west.
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^>

Figure 35. Poorly consolidated, massive, white arkosic sandstone of I'liocene (?) age ex-

posed at the Jones sand deposit, east of Joseph Canyon. Note thin, gray siltstone layer (marked

by hammer). Observer faces west.

Quaternary System

Pleistocene (?)—Recent Rocks

Terrace Deposits

Extensive terrace deposits occur alonp: the northeast-

ern fiank of the Santa Ana Mountains from the eastern

boundary of the mapped area to the Santa Ana River

(fipr. 36) and along the southern margin of Scully Hill

west of the river. The terrace deposits are unconsoli-

dated gravels made up of angidar to subrounded frag-

ments of volcanic, granitic, metaniorphic and sedimen-

tary rocks set in a reddish to yellow-brown or buff

weakly indurated "dirty" sandy matrix (fig. 37). The
typical color is reddish-brown. Most of the clasts are of

cobble size but some are boulders. On the flat terrace

surfaces large residual boulders as much as three feet

in diameter are occasionally encountered. In general the

components correspond closely to the sedimentary and
basement-complex types found nearby in the Santa Ana
Mountains, indicating local derivation. The lower ter-

race deposits mapped between Bedford and Brown Can-
yons, however, appear to have been carried down Temes-
cal Creek, rather than from the Santa Ana Mountains.

Some of the terrace deposits are much dissected, but

in general they have nearly flat surfaces. In thickness

they range from less than 1 foot to 50 feet or more and
in places may approach 1.50 feet. The terrace deposits

truncate the older sedimentary rocks with sharp angular
unconformities.

No clear evidence for dating the terrace deposits was
observed. They have been faulted, truncate Pliocene (?)

sedimentary rocks, and are apparently overridden by
probable late Pleistocene or Recent landslide material

along the southern margin of Scull}' Hill. From this

evidence the terrace deposits are believed to be, at least

in part, of Pleistocene age. Some are probably Recent.

Older Alluviunrt

The town of Corona and the citrus acreage to the

south are developed on a surface of older alluvium. This

area is termed the Corona compound alluvial fan.

The older alluvium is composed of material similar to

that of the terrace deposits (fig. 38). However, the

clasts are in general smaller in the older alluvium, the

color is characteristically buff to dark brown, rather

than the typical reddish-brown of the terrace deposits,

and a thicker soil has developed on the older alluvium.

The observed thickness of the older alluvium ranges

from only a few feet to a probable maximum of 100 feet,

the thickest occurrence being exposed along Bedford
Canyon. Eighty feet of older alluvium were penetrated

in a drill hole south of the Liston Brick Company
plant on the east margin of lower Bedford Wash. No
conclusive evidence for dating the older alluvium was
found. The deposits are, however, probably mostly of

Recent age, as they commonly are but little dissected

and generally are undeformed, although some may be as

old as late Pleistocene.

At a few places the terrace deposits and older alluvium

are difficult to distinguish. This is particularly true

south of Corona where flat-topped ridges, covered with

fanglomerate deposits, slope gradually northward into
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Figure 36. View south across Santa Ana River toward Fresno Canyon (center) showing gently north-sloping terrace deposits (Qt)
along both sides of the canyon. Tertiary and Cretaceous sedimentary rocks (middle distance) rise sharply behind terraces. Central mass of

the Santa Ana Mountains (background) consists of Santiago Peak volcanics.

tlu! Santa Alia Kiver valley. The areas at lower eleva-

tions appear to be more closely related to the Corona
compound fan, and are mapped as older alluvium. Those
at hijiher elevations, closer to the mountains, and in most
places distinctly sejiarated from the Corona conii)onn(l

fan, are mapped as terrace deposits.

Recent Rocks

Alluvium

The lower reaches of the creek beds are filled with a
mixture of unconsolidated sand, rounded pebbles and
cobbles and a few boulders, Upstream many larjie angu-
lar to sub-anj^ular boulders are encountered. The com-
ponents of all of the alluvium, except that in Temescal
Creek, are locally derived volcanic, granitic, sedimentary
and metanior])hic rocks. The tributaries of Temescal
Creek ilrain a large area in the Santa Ana Mountains
and Perris Hlock underlain by a host of <liffereiit vol-

canic, granitic, and mctaiiiorphie rock tyjies and thus

the creek bed has much material foreign to the Corona
area, and of distant origin.

The Recent alluviiiiii ranges from only a thin veneer

ill the minor creeks to a cover with a probable maximum
thickness of about 100 feet in the Santa Ana Hiver;

ninety-four feet are rejiorted at Prado Dam (\V. L.

Rurnhain, (U'al conimunicalioii, 195:^). An exploratory

drill hole in lower Bedford Wash is believed to have
penetrated over 100 feet of alluvium before entering
Paleocene sediiiientary rocks.

The major canyons and creek beds of the Corona area
have along their borders a considerable deposit of al-

luvial material which apparently is not being currently
transported by water. This alluvial material may, how-
ever, be subject to transportation at widely spaced
irregular intervals as a residt of flood conditions. These
gravels have been included with the alluvium on the

geologic map as they clearly are not part of the Corona
compound fan.

STRUCTURAL GEOLOGY
General Features

The Corona area (figs. 39-41) lies just within the east-

ei'ii margin of the Los Angeles Basin which, beginning in

middle Tertiary time, has received great thicknesses of

sedimentary rocks. During much of middle and late Ter-

tiary time ail embayment extendetl southeastward from
the Los Angeles Basin into the area now occupied by the

('orona-Elsinore trough. The middle and late Tertiary

strata that are now exposed in the Corona area are, in

general, the near-shore facies of formations that are

widely recognized elsewhere in the basin. These sedimen-

tary rocks, as well as the foriiiations of earlier Tertiary
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Figure 37. Terrace deposits exposed in road-

cut near the railroad one mile west of Fresno
Canyon. Observer faces east.

and Mesozoic ap:e, have been both complexly folded and

faulted in late Ceuozoie time.

The dominant fold in the Corona area (fig. 48) is the

Santa Ana Mountains anticline, the apparent crest of

which approximately coincides with the crest of the

mountains. In the central part of tlie mapped area, this

anticline is paralleled on the northeast by the small and

shallow Arena Blanca syncline. which is well-exposed in

the sdutheastern I'\i('nte-("hiiio Hills. Along the north-
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Figure 38. Typical exposure of older alluvium alonf; northwest

side of Bedford Canyon. Ob.server faces northwest.

eastern flank of the Santa Ana Mountains a >,'roup of
high-angle reverse faults and vertical faults, offset in

places by eros.s* faplts, lie generally parallel to the north-
westerly trend of the Santa Ana Mountains and disturb
the southwest limb of the Arena Hlanca syncline. Over-
turned strata are common.

Three major structural blocks can be distinguished

in the Coroua-Santa Ana narrows region (fig. 48) : (1)
the Santa Ana Mountains block bounded on the north-
east by the Elsinore and Whittier faults; (2) the Puente-
Chino Hills block bounded on the northeast by the Chino
fault and on the southwest by the Elsinore and Whittier
faults; and (3) the Corona-Chino valley block on the

northeast side of the Chino fault.

Faults
Major Faults

Elsinore Fault

The Santa Ana Mountains have long been recognized
as uplifted along a fault zone which lies along their

northeastern margin and which manv workers have
called the "Elsinore fault zone". W. M. Davis (1927,

p. 57) well described the trace of this structural feature
when he wrote: "... the Elsinore rift, which borders
the northeastern flank of the Santa Ana ilountains . . .

is peculiar in being curvilinear and in exhibiting along
its western side a succession of concave bights, each a
few miles in length, separated by blunt salients or

cusps." The fault zone, which has been traced south-

southeastward from the mapped area for a distance of

at least 110 miles (Larsen, 1948, pp. 119-127, pi. 1;
Jahns, 19,")4. ]ip. 29-52, pi. 3) characteristically occupies

a trough-like depression and contains several parallel to

siibparallel faults. At most places, the fault with the

most prominent topographic expression has been desig-

nated as the "Elsinore fault". In the Corona South
(luadrangle the Elsinore fault zone occupies the Corona-
Elsinore trough whereas the term "Elsinore fault" is

herein applied to the most southwesterly of the major
faults in the zone and the one along which the Santa
Ana Mountains have risen.

In the mapped area the Elsinore fault, which is steep

and sinuous and separates dLssimilar rock types, can be

traced northwestward across the entire mapped area

from Temescal Valley to the southeast side of Santa

Ana Canyon. The longest continuous segment of the

Elsinore fault within the mapped area extends from the

northwest corner of Temescal Valley near Brown Can-

von to a point just west of Fresno Canyon. Here the

fault ordinarily strikes N. 60° to 70° W. The trace of

this segment, which is about 10 miles long, generally

bends several hundred feet upstream in the canyons and
curves out around the noses of the ridges. West of

Fresno Canyon the segment terminates against a cross

fault and thence an apparent northeasterly offset seg-

ment of the Elsinore fault extends nearly due westward

to a point just .southeast of Santa Ana Canyon w-here it

evidently again assumes a northwesterly strike.

In the southwestern corner of the Corona South quad-

rangle, between P>rown and Anderson Canj-ons along

the southwest margin of Temescal Valley, the frontal

fault of the Santa Ana Mountains is siibparallel to and

has the same sense of movement as the major segment

of the Elsinore fault in the mapped area northwest of
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Kkuke 39. Oblitiue aerial view of the east end of Santa Ana Canyon at Prado Pam. The axi.s of the Arena Blanca .•iynoline i.s at leii

jnst beyond Prado Dam. The center of the syncline is formed by Plioeene (?) sediments (Tp), an<l the Sycamore Canyon member of the

Puente formation iTpsc) forms the margins. The Santa Ana River course (center) is tilled with Quaternary alluvium (Qali and the

river marl<s the Reographical division between the Puente-Chiuo Hills (left) and the foothills of the Santa Ana Mountains (right I. Older
Quaternary alluvium (Qalo) in right middle distance forms the Corona compound alluvial fan. South of State Highway 18 flat-topped
terr.ice dejiosiis ( Qt ) overlie the Puente formation undifferentiated ( Tpu ) and Pliocene (?) rocks (Tp) east of Fresno Canyon. The pro-
jected trace of the Chino fault trends <liagonally across the photo parallel to and beyond the spillway through the clump of trees' in right

middle distance. Observer faces northeast. Photograph by I'irioiial Craftx, ] iitoriiorated, San licntiirdiiio, Califoinia, l!>.'i.l.
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Silverado. Vac|ueros and Sespe, and I'uente fornnitions, and Pliocene (V) strata; and terrace deposits and older alluvium, K= I'pper Cre-
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FlcrBE 42. View northwest across Bedford Canyon ( middlogroiind ) along the Elsinore fault

(F). The fault separates Saiitiafio Peak vokanics (V) aiul Bedford Canyon metasedinientary

rooks (M) on the southwest from Tertiary sedimentary rocks ( Ts, Silverado formation; Tp,

I'uente formation, undifferentiated; T, IMioeene, undifferentiated; Q, Terrace deposits! on the

northeast. Note landslide mass (L) of Santiago Peak volcanics. Older alluvium (A I in

foreground.

^^x:

Fig I RE 4:5. View southeast from Skyline Drive along the Klsinore fault (F). The fault

separates Santiago Peak volcanic rock 1 V) from Tertiary (Tl and Cretaceous (K) sedimentary

rocks. Note large landslide area (I-) of volcanic rock on northeast side of fault and sharply

truncated terrace deposit (Qt) in middle distance. Tin Mine Canyon at left. \t the east side

of Ilagador Canyon (middle di.slance) a fault that separates Cretaceous and Tertiary sedi-

mentary rocks joins the Elsinore fault.
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L?%^
Figure 44. View suuthwe.st across the Santa Ana River course toward the Elsinore fault

(F) in the Santa Ana narrows area. The fault separates Santiago Peak volcanic rock (V)

on the southwest from Cretaceous and Tertiary sedimentary rocks ( S ) on the northeast. Note

large landslide area (L) of volcanic rock.

Temeseal Valley. It may be an offset segment of the

Elsinore fault or may form the west side of a graben

which is bounded on the east by an alluvium-covered por-

tion of the Elsinore fault. This frontal fault, which ex-

tends southeastward at least 7 miles beyond the mapped
area to a point south of Alberhill, is terminated on the

west (in Brown Canyon) by a cross fault which appar-

ently has stepped back this frontal fault as a south-

westerly offset segment of the Elsinore fault half a mile

to the northwest. Fault features in Temeseal Valley are

aligned with the northwest segment of the frontal El-

sinore fault. Minor movement, more recent than the

movement on the frontal fault, apparently has produced

the fault features in Temeseal Valley. This fault seg-

ment apparently joins the stepped-back frontal segment

of the Elsinore fault at a point south of Alberhill, about

6.} miles bej-ond the mapped area.

In the mapped area, northwest of Brown Canyon, the

Elsinore fault separates Santiago Peak volcanics and
Bedford Canyon metamorphic rocks on the southwest

from Cretaceous and Tertiary sedimentary rocks on the

northeast. Southeast of Brown Canyon the fault trace

is entirely in the Quaternary alluvium and terrace de-

posits of the Temeseal Valley. Along the southwest mar-

gin of Temeseal Vallej' an offset segment of the fault

separates San Marcos gabbro from the alluviated valley.

Many large landslide masses of the basement rock occur

along the fault and obscure its trace. In most exposures

the trace of the fault is marked by a zone of thoroughly

crushed and pulverized basement rock several hundred
feet thick, rather than by a single plane. However, along

the Corona Skyline Drive, north of Tin Mine Canyon,

an exposure of volcanic rock shows a smooth surface

that may be the fault plane. Here the fault appears to

be either vertical, or steeply-dipping southwestward into

the mountains. No slickensides or other features that

would indicate the direction of movement were observed.

The only other possible exposure of the fault plane was
found east of Bedford Canyon in a clay pit. Here too

the fault appears to be vertical or to dip steeply to the

southwest.

Although the Elsinore fault is not well exposed, its

approximate location is shown in the linear alignment of

numerous springs and vegetational differences, the wide
shear zone of fractured basement rocks, and the local

occurence of minor fault scarps in the basement rocks

and in Quaternary rocks.

The nature of the movement along the Elsinore fault

zone has long been in controversy. Eckis (1934, p. 76)

believed that the Santa Ana Mountains had been up-

lifted on a series of normal faults along the northeast

edge of the mountains. According to Engel (quoted in

Eckis, 1934, p. 76), ". . . the faults of the Elsinore

zone are almost exclusively normal." However, Suther-

land (1935, p. 75) thought that the "Whittier-Elsinore

fracture zone" was primarily a system of reverse faults.

K. H. Jahns has suggested (oral communication, Sep-

tember 1958) that the earliest movement—probably in

the Upper Cretaceous to lower Tertiary time interval

—

was predominantly in a lateral sense. Lateral movement,
Jahns believes, is suggested by the straightness of the

trace of the Elsinore fault zone, its parallelism with the

San Andreas fault zone along which lateral movement
has been demonstrated (Hill and Dibblee, 1953, p. 443-

458) and the juxtaposition along the Elsinore fault zone,

southeast of the Corona area, of dissimilar plutons of

the southern California batholith.

The distribution of Cretaceous and Paleocene strata

suggests lateral movement. Southeast of Santa Ana Can-
j^on Cretaceous and Paleocene strata, in fault contact,
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are exposed on the northeast side of the Elsinore fault.

Approximately IJ miles to the northwest, on the south-

west side of the projected traee of the Elsinore and

Whittier faults. Sehoellhamer and others (l!)r)4, pi. 1)

show Cretaceous and Paleoeene strata in depositional

contact.

The evidence within the area ma])])ed by the writer

has permitted no eonelusions ref;ardiii<^ the anticpiity

or earliest sense of movement of the Elsinore fault /one.

but it does stron<rly su<:>rest that, since lower Tertiary

time, the Elsinore fault has been a plane of reverse dip

separation.* A steep southwest dip is siifrtrested by the

trace of the fault in irregular topofiraphy.

In the vicinity of Fresno Canyon, and southeastward

. across the Corona South ((uadrantrle, lateral movement
in post lower Tertiary time becomes imjirobable as it

would seemiufrly have produced a much straighter traee

than the fault apparently shows. Indeeil, at a locality

just west of Fresno Canyon the traee of the Elsinore

fault is otTset by a later fault. Earlier lateral movement
and later deformation of the faidt plane could produce

the irrcfrularities. Moreover, the preservation of the

Arena Blanca syncline as a continuous feature adjacent

to the Elsinore fault would be difficult to envision if

large lateral movement had occurred on the fault since

Plio-Pleistocene time.

Much less conclusive evidence against lateral move-

ment is the juxtaposition along Bedford Canyon of

ma.sses of Bedford Canyon formation overlain by pre-

batholith volcanic rocks and the similarity of the clasts

in the sedimentary rocks, especially those in the Creta-

ceous strata, with the basement rock types that lie im-

mediately across the fault. This may not be significant,

however, because of the widespread occurrence in south-

ern California of lithologically similar Bedford Canyon
strata and the clasts in the Cretaceous sediments are of

common and widespread rock types. The evidence against

strike separation is not conclusive enough to preclude

post lower Tertiary horizontal shifts of one or two miles.

An accurate calculation of the amount of vertical dis-

placement on the Elsinore fault does not seem possible

on the basis of evidence within the mapped area. As
Cretaceous sedimentary rocks of the Ladd formation cap

the crest of the mountains at the head of Tin Mine Can-
yon at an elevation of 2,750 feet and the same Cretaceous

units are found low along the northeast side of the moun-
tains at elevations as low as 1,250 feet, a vertical separa-

tion of 1,500 feet is suggested.

Larsen (1948, map) shows granodiorite and volcanic

rock of the basement complex at elevatiouvS above 5,000

feet near Santiago Peak southeast of the mapped area.

Well records from the eastern part of the mapped area

indicate that diorite and quartz monzonite were pene-

trated at elevations near sea level. These few well records

suggest that in the Bedford Canyon-Brown Canyon area

the basement rocks have a relatively fiat surface that

dips gently southwestward. The w-idespread occurrence

of post-Cretaceous residual clay also suggests a low,

nearly flat surface. If an essentially planar, pre-Paleo-

cene surface was developed on the basement rocks in the

• In this paper the fault classification terms follow those recently
proposed by M. L. Hill (1958, p. 16S8) in order to eliminate con-
fusion between separation (apparent relative movement) and slip
(actual relative movement).

area now traver.sed by the Elsinore fault, a vertical dis-

placement of greater than 5,000 feet is suggested for

this .southern i)()rtion of the fault.

Chine Fault

The Chino fault cuts across the northeastern slope of

the Puente-Chino Hills. Within the mapped part of the

Puente-Chino Hills it strikes X. 35° to 45° W. and dips
about 55^" SW. It is apparently a reverse fault and places

Miocene sedimentary rocks over Pliocene ( ?) strata.

Southeast of the Piiente-Chino Hills the fault is largely

or wholly hidden beneath alluvium, but its projected
course appears to gradually converge u[)()n and to per-
haps eventually join the Elsinore fault. Sharp differences

in groundwater levels in water wells on La Sierra Stock
Ranch near State Highway IS, as well as topographic
features (chiefly anomalous, narrow trenches) indicate

that the fault may cross the Santa Ana River and ex-

tend southeast of Ilighway 18 along the first major wash
cut in the older alluvium east of W^ardlow Wash. Farther
southeast, along the margin of the Santa Ana Mountains,
the chief evidence for the Chino fault is topographic.
A well-defined scarp at the contact between terrace de-

posits and older alluvium may be the surface expression
of the Chino fault. Its trace also may coincide with
anomalous .scarplets and benches, especially between
Mabey and Main Street Canyons, and with offset drain-
age lines in the streams between Main Street and Joseph
Canyons. The southeastward projection of the trace of
the Chino fault from its easternmost exposure in the
Puente-Chino Hills suggests that the Chino fault joins
one of the faults parallel to the Elsinore fault west of

Bedford Canyon and thence joins the Elsinore fault

between Bedford and Brown Canyons.

In the Corona region the displacement along the
Chino fault may be much greater than that along the
Elsinore fault. Indeed, west of McBribe Canyon, the

latter may be a horse-tailing extension of the Whittier
fault, which, according to Woodford and others (1954,

p. 75), is exposed to the northwest in the southern
Puente Hills and trends about N. 70° W. for about 25
miles from the Santa Ana River to Whittier. Nearly 8

miles of strike separation, in a right lateral sense, along
the Chino fault is suggested by the disposition of two
lithologically similar occurrences of the Vaqueros and
Sespe formations—one in the northw^est corner and the

other in the east central portion of the Corona South
quadrangle.

These localities are on opposite sides of the projected
course of the Chino fault, but are separated by an area
almost 7 miles wide which is underlain by younger
sedimentary beds. Somewhat similar relations exist for

Pliocene ( ?) and Paleoeene strata. Thus such lateral

movement, if actual, may date from Paleoeene time as

the Silverado formation of this age is affected, but most
of the movement probably would have occurred since

Pliocene time as the seeming offset of Pliocene ( ?) beds
is almost as much as that of the earlier rocks.

However, several features point again.st lateral move-
ment along the Chino fault. (1) The Arena Blanca syn-

cline extends across the projected fault trace with no
apparent lateral offset. (2) Perhaps the most compelling

evidence against lateral movement was found at a lo-

cality several miles northwest of the highway cut noted
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Figure 45. C'liiiio fault <'xiii>se(l in cut, west side of State Hisliwny 71 aliout li miles north

of Prado Dam. The fault (center, left of danger sign) separates siltstone and shale of the

Sycamore Canyon niemher of the Puente formation (left) from Pliocene (?) siltstone and
sandstone (right). Ohserver faces northwest.

below. Here fossiliferous middle Puente sandstone strata,

which rest on both sides of the fault and have been

eneountered in wells, are apparently not otfset laterally

(oral eoinnuinieatioii, K. F. Yerkes, 1957). Several addi-

tional, hut less significaiit features, tend to support this

evidence. (1) The "eneral distribution of the Bedford
Canyon formation, already noted in the description of

the Elsinore fault, rec|uires no lateral movement. (2)

Minor drag folds, which are well exposed on both sides

of the Chino fault in the road cut on State Highway 71,

FiiniiK 40. Vertical to steeply west-dipping shear zone exposeil

underground in water tunnel north of Hi.xliy Canyon. The fault

(left of hammer) si'parates hrecciated intrusive rock at left (phase

of the San .Marcos (iaiihro) from Hedford Canyon formation gray-

wacke (right). Ohserver faces south.

Fioi'BE 47. Closeup of vertical shear zone in Redford Canyon
formation graywacke. Hammer point marks gouge zone. Exposure
underground in water tunnel north of Hixhy Canyon. (Iliserver

faces south.

r '.jn^a<Tl4jW a^ikki'i
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havt> aiiiplitiulfs of about S iiiches and horizontal axos.

which favors di]i-separation niovonuMit. Tlius hiteral

movcintMit aloii^ the C'hiiio fault, at least sinue middle
Puente time (ui)per Jlioeene), seems improbable.

Minor Faults

A number of minor faults have been mapped. Most
are apparently vertical or hifrh-anjrle reverse and are re-

markably parallel to the Klsinore fault. Some are eross

faults, most of which are apparently vertical and have
only a few hundred feet of displacement. A few cross

faults have an eciually small apparent lateral otfset.

Cross faults at larj^e angles with the Elsinore and
Chino fault systems complicate the structural pattern
of the area. Northwest of Tin Mine Canyon a group of

cross faults, each with an apparent lateral movement of

only a few hundred feet, have greatly disturbed clay
beds in the Silverado formation. West of Fresno Canyon
a cross fault with apparent horizontal movement has
offset the basement rocks about 1,000 feet and has also

apparently offset the Elsinore fault. In Brown Canyon
the Elsinore fault is apparently offset nearly 2,600 feet

by a north-northea.st-trendiug vertical or high-angle re-

verse eross fault (.figs. 46, 47).

The cross faults probably are tear faults. They maj-

be caused by the same compressional forces that appar-
ently produced the major northwestward-trending re-

verse faults of the area. The cross faults also may be an
effect of jostling at a time (possibly lower Tertiary)
when movement on the Elsinore fault may have changed
from lateral to high-angle reverse. The horizontal offsets

on the Elsinore fault, especially the offset at Brown Can-
yon, may be only apparent. The apparent offset block
may have dropped between the continuation of the
original Elsinore fault and a more southwesterly vertical

fault and be a product of vertical movement along the

fault zone.

On Scully Hill a normal fault of little apparent dis-

placement separates La Vida and Soquel members of

the Puente formation. This fault, herein designated
the Scully Hill fault, may cross the Santa Ana River
and a.ssume an easterly and southeasterly course, sub-
parallel to the Elsinore fault, as far as Wardlow \Yash
to the southeast of which it appears to extend beneath
Quaternary deposits and has a course nearly parallel to

that of the Chino fault. West of Wardlow Wash this

fault has been interpreted as marking the contact be-

tween Vaqueros-Sespe and Puente strata. The Topanga
formation and probably part of the Puente formation
are. therefore, missing. These relationships are possibly
attributable to an unconformity, but the linear trace of
the contact, its alignment with faulting to the west, and
a high degree of deformation in the bordering rocks
strongly suggest a fault contact. If this is true, then
this fault must have a vertical separation of about 1,000
feet, which is the minimum thickness of the missing
strata.

A set of vertical or high-angle reverse faults lies

parallel to and northeast of the Elsinore fault on its

apparent downthrown side. These faults probably are
sympathetic to the main fault and belong to the Elsinore
fault zone. Two such faults extend eastward from Santa
Ana Canyon. A third fault branches from the Elsinore
fault from a point on the east side of Hagador Canyon

and thence extends northwestward nearly parallel to
the Elsinore fault. It is better defined to the northwest,
chiefly by topographic features including .small fault
sags and aligned saddles, but also by differences in rock
types encountered in the drilling of two water wells
closely spaced on either side of the fault, in the vicinity
of Mabcy Canyon. Northwestward this fault extends be-

neath terrace deposits at a locality on the east side of
Fresno Canyon. In the eastern part of the mapped area,
in the vicinity of Bedford and Brown Canyons, several
vertical north to north-northwest-trending faults of un-
known displacement have greatly disturbed the Tertiary
sedimentary rocks.

Age of Faulting

The most compelling evidence in the mapped area

suggests that the initiation of predominantly vertical

movement along the Elsinore and Chino faults com-
menced prior to late Pleistocene time. That it probably
occurred mostly in late Pliocene and early Pleistocene

time is strongly suggested by the marked unconformity
between Quarternary terrace deposits and highly de-

formed Pliocene (?) strata. However, geomorj)hic and
topographic features, including aligned searplets and
trenches, as well as anomalous drainage lines, scarps,

and benches, indicate the movement has continued into

Recent time. That the movement has been discontinuous
is shown by the extensive occurrence of terrace surfaces
at different elevations. At least some of the faults that

parallel the Elsinore fault are believed to have been
active more recently than it. West of Fresno Canyon,
for example, a cross fault offsets the Elsinore fault but
is in turn cut by a fault that, west of Fresno Canyon,
parallels the Elsinore fault, thus showing both of these
faults to have moved more recently than the Elsinore
fault. The last-mentioned fault apparently cuts off still

another fault parallel to the Elsinore fault east of
Fresno Canyon.

Evidence for pre-Pliocene movement exists but is not
conclusive. Cretaceous strata apparently are not present
in the Corona-Chino valley or Puente-Chino Hills blocks.

This gap in the sedimentary record suggests the possi-

bility of a period of strong deformation from post Upper
Cretaceous time through pre-Pliocene time or even pre-
Upper Cretaceous deformation. If Cretaceous sedimen-
tary rocks did exist in these blocks, as is strongly sug-
gested by the abrupt termination south of Santa Ana
River and west of Wardlow Wa.sh of extensive Creta-
ceous strata, then a post-Upper Cretaceous pre-ilioeene
uplift may well have occurred along the Elsinore and
Chino fault systems. Such movement would have been
reverse to that which appears to have characterized late
Pliocene or Pleistocene time and Recent time and may
have caused the Cretaceous beds to be stripped from the
Corona-Chino valley and Puente-Chino Hills blocks.
During Cretaceous time, however, these blocks may have
been structural highs which received no sediments and
were perhaps elevated or moved laterally by Cretaceous
or pre-Cretaceous faulting.

Relationship Between the Elsinore, Whittier, and
Chino Faults

The question of whether or not the Elsinore fault
extends northwestward to join the Whittier fault across
the Santa Ana River has aroused much interest. The

i.
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Whittier fault is generally considered to have at least a

small component of lateral movement, whereas, in the

mapped area, the Elsinore fault, at least since lower

Tertiary time, apparently has none. Accordinp; to Wood-
ford and others (1954, p. 75) the major segment of the

Whittier fault appears to be upthrown on the northeast

side. This relationship persists northwestward from a

cross fault at the west edge of Horseshoe Bend which is

on the Santa Ana River and about 3 miles west of the

mapped area (fig. 48). In the Corona area the Elsinore

fault is ap[)arently downthrown on the northeast. Wood-
ford and others (1954, p. 75) suggest that from the

Horseshoe Bend cross favdt southeast about 3 miles to

a point on the Santa Ana River where the projected

trace of the AVhittier fault and the river intersect, the

Whittier fault is characterized by movement with a lat-

eral component as well as a component of dip separation

with the apparent displacement downward on the north-

east side.

Nearly 3 miles of stril^e separation, in a right lateral

sense, is suggested by two similar occurrences of Puente
and Topanga strata—one on the nortlieast side of the

Whittier fault at Scully Hill (pi. 3; fig. 48) and the

other on the southwest side of the fault at Horseshoe
Bend (see Sehoellhamer and others, 1954, pi. 1). If this

suggested lateral offset is actual, then, a.s pointed out

by Woodford and others (1954, p. 75), the Scully Hill

fault and the northeast-trending Horseshoe Bend cross

fault may be offset segments of the same fault. Moreover,
the Whittier fault in this area apparently has at least a

small component of dip-separation which dies out south-

eastward toward the Santa Ana River. The amount of

displacement is not known, but, inasmuch as the Whit-
tier fault appears to cut out the Soquel and La Vida
members of the Puente formation southeast of Horse-
shoe Bend (Sehoellhamer and others, 1954, pi. 1) the

dip-separation component may be of the order of 5,000

feet in the eastern Puente-Chino Hills.

The relationships described above suggest that in Plio-

Pleistocene time the Puente-Chino Hills block may have
been pushed southeastward along the Whittier fault and
was also elevated relative to the Los Angeles Basin. At
the same time the Santa Ana Mountains block was rising

and also perhaps moving slightly northwestward. Appar-
ently the three structural blocks—the sinking Los An-
geles Basin and the two, wholly independent, rising

blocks (fig. 48)—meet at the Santa Ana narrows to pro-

duce a rotational movement along the Whittier and Elsi-

nore fault zone. From evidence in the mapped area

lateral movement, at least since lower Tertiary time,

does not appear to have extended southeast of the Santa
Ana River. As already stated, mucli greater dip-separa-
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tioii iiu>vt'iii(Mif oil the Elsiiiorc fault is siitrtrested in the

eastfrii part of tlu" Corona rejriou than in the vii'inity

of Santa Ana Canyon so that vertical displacement may
be relatively small in the Santa Ana narrows.

The southeastern part of the Puente-Chino Hills block,

bounded by the steeply dippin;:? to vertical Whittier-

Klsinore fault zone on the southwest and by the moder-
ately southwest-dippiufj Chino fault on the northeast, ap-

l)ears to be a pjiant \ved<re that tapers southeastward and
downward. The evidence for rijrht-lateral movement as

well as eviilencc for tlip separation at the eastern end of

the Whittier fault and for reverse movement along the

Chino fault su^>:est that the wedjje moved prow-like

eastward and concurrently upward on its northeast side.

This suggested movement also may have caused the

southeastern margin of the wedge to be rotated down-
ward with respect to the Santa Ana Mountains block.

If the wedge did move in this manner, the writer would
ordinarily expect the strata along its margins and espe-

cially at its apex to be highly contorted. The lack of ex-

treme disorder in these strata may be attributable to the

relief of compression bv the upward movement along the

Chino fault.

An extension of the Whittier fault eastward along

the trend mapped by Woodford and others (1944, map)
and Schoellhamer and others (1954, pi. 1) would join

the Elsinore fault, or one of the faults parallel to it, at

a locality southeast of the Santa Ana River where Cre-

taceous and Paleocene sedimentary rocks are greatly con-

torted by faulting. However, the Horseshoe Bend cross

fault, where there is apparently an abrupt reversal of

the displacement on the Whittier fault, was previously

thought likely to terminate the Whittier fault (Wood-
ford and others, 1954, p. 75). Recent mapping indicates

this is not the termination and that the Whittier fault

continues southeast past Horseshoe Bend to the Santa
Ana River (oral communication, R. F. Yerkes, 1957),

and that along this part of its trace the Whittier fault

has caused the block on its southwest side to move up-

ward (Woodford and others, 1954, pi. 1). Thus, in the

area of the Santa Ana River, the relative movement on
the Elsinore and Whittier faults is the same. If the trace

of each fault is projected across the river, they coincide.

If the Elsinore and Whittier faults do not join to form
a single, continuous break across the Santa Ana River,

the Whittier fault probably splits and frays out into the

Elsinore fault zone.

The Chino fault probably is continuous with a fault

that intersects the Elsinore fault near McBribe Canyon,
midway between Bedford and Brown Canj-ons, but this

has not been fully demonstrated. If the Chino fault is

not continuous with this or one of the other northwest-
trending faults in the Bedford Canyon-Brown Canyon
area, it must die out beneath the older alluvium south of

Corona, as no other fault zone that could join the Chino
fault was found in the northeastern quarter of the

Corona South quadrangle. However, topographic fea-

tures, chiefly scarplets ; and anomalous drainage lines,

scarps, and benches, strongly suggest that a fault bor-

ders the lower margin of the Santa Ana Mountains south
of Corona. If so, this fault appears to intersect the
Elsinore fault between Bedford and Brown Canyons,
and may well be the southeastward extension of the
Chino fault. If this is the Chino fault, then it and the

Elsinore fault bound the southeastern part of the wedge-
shaped fault block—the Puente-Chino Hills block—that
extends northwestward from Bedford Canyon into the
Puente-Chino Hills.

Folds

The rocks along the northeastern flank of the Santa
Ana Mountains strike, in general, N. 50° to 70° W. to
form folds api)roximately parallel to the Elsinore fault
and to the trentl of the mountains. Dips range mostly
from 30° to vertical, and have an estimated average of
about 60°. In a few places Tertiary beds are horizontal
or very gently dipping. Most of the ob.served dips are
to the northeast, although local and marked differences
in dip sugge.st repetition of the beds in a series of minor
folds. Overturned beds and vertical beds are common,
particularly near the Elsinore fault. Indeed, all of the
Silverado strata between Main Street and Ilagador
Canyons may be overturned. These commonly show dips
of 45° to 65° SW^. and at a few localities they' are
vertical.

Along the southeastern tip of the Puente-Chino Hills
Tertiary sedimentary rocks strike from N. 70° W. to X.
80° E. and at many places strike nearly west. South and
west of Prado Dam the strata dip consistently to the
north or northeast, whereas a short distance north of
Prado Dam, across the axis of the Arena Blanca syn-
eline, the dips are to the south or southwest. The axial
trace of the syneline trends approximately N. 70° W.
This syneline is asymmetrical, in that the north limb
dips about 35° and the south limb averages about 60°.

The syneline appears to plunge to the northwest.

Southeast of Corona, along the west side of Bedford
Canyon, scattered patches of Miocene and Pliocene (?)
sedimentary rocks form part of a syneline which has
been broken by faulting. This syneline also is asymmet-
rical. Vertical to steeply northeast-dipping beds are ex-

posed on the south limb and strata on the north limb
dip about 35° SW. It apparently plunges northwestward
and is probably the faulted and eroded remnant of the

Arena Blanca syneline of the Puente-Chino Hills. Far-
ther east, along Brown Canyon, Paleocene Silverado
beds, upper Eocene to lower Miocene (?) Vaqueros-
Sespe beds, and upper Miocene Pueute beds form a shal-

low and narrow .synclinal remnant. The sedimentary
record suggests that the eastern margin of a narrow
basin of Tertiary deposition—probably an arm of the
Los Angeles Basin—was near Brown Canj-on.

Cretaceous and Tertiary sedimentary rocks constitute
the southwestern flank of the Santa Ana Mountains and,
in general, dip southwestward to westward off of the
basement rocks that form the crest of the mountains
(Schoellhamer and other.s, 1954). On the northeast and
north flank of the Santa Ana Mountains the Cretaceous
and Paleocene strata dip generally northeastward to

northward. These strata, therefore, have the form of a

great northwestward-trending anticline. The crest of

the anticline approximates the crest of the mountains,
and has been broken, slightly east of its axis, by move-
ment on the Elsinore fault. Remnants of the northeast

limb of this anticline, although highly faulted, occur
along the northeastern flank of the Santa Ana Moun-
tains in the Corona region and remain as the southwest
limb of the Arena Blanca svncline.
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Elsinore Trough or Graben

Temeseal Canyon (locally termed Temescal Valley 1

is an irregular valley from 11 to 8 miles in width and

about 20 miles in length, extending from Corona to

Elsinore. It is often referred to as the Elsinore trough

or graben. This trough is the northwest part of a valley-

like region about 40 miles long which extends southeast-

ward from Corona to a point beyond Temeeula. The

entire feature is commonly termed the Elsinore-Teme-

cnla trough. In the Corona region the trougli superfi-

cially resembles a graben, Init northwest of Brown Can-

yon no fault was found that could mark the northeast

side of the graben, and Temescal Canyon appears to

be an erosional trough bounded by a young fault zone

on its southwest side. To the southeast of the Corona

South (juadrangle, however, the trough may well be a

graben. Recent mapping by Pish (1953, map) and

Rogers (1959, pi. 5) as well as a brief field investigation

by the writer indicates that the Elsinore fault extends

southeastward past Glen Ivy Hot Springs (a third of a

mile east of the Coro'na South quadrangle at the mouth

of the Coldwater Canyon), at least to a point about one

mile southeast of Lee Lake (3 miles east -southeast of Glen

Ivy), and marks the southwe.stern side of a graben (fig.

48). Rogers shows another fault, nearly parallel to the

Figure 49. View west alunf; Ihe Sniita Ana Canyon toward

Santa Ana narrows (center). At left are the Santa Ana Mountains.

Elsinore fault trace is- just behind trees in middle distance at left

edge of photo. Flat areas (1 ) in center lieyond the trees and .south

of the railroad and (LM half way up the mountains at the left are

landslides of Santiago Peak volcanic rock. Note landsdide cirques

at the left in the Santa Ana Mountains. The Puente-t?liino Hills

are on the right. North of the railroad, Scully Hill is the typical

topographic expression of the Miocene sedimentary rocks. From left

to right they are: Topanga formation (irregular surface), La Vida

(shale) member of the I'uente formation (rounded slopes), Soquel

( sand.s-tone ) member of the Puente fornuition (irregular .surface),

Yorba (shale) member of the I'uente formation (rounded topog-

raphy), and the Sycamore (.'anyon (sandstone and conglomerate)

member of the Puente formation (irregular surface above right

edge of citrus grove). Sandstone and conglomerate of the Vaqueros

and Sespe formations. undifferentiate<l, exposed at far right, east

side of Santa .\na River. i

Elsinore fault, about a' quarter of a mile southwest of

Lee Lake and with the necessary separation to form a

graben. This fault may join with faults of the same
separation between Brown Canyon and Bedford Canyon
in the eastern part of the Corona South quadrangle. If

this is true a graben about half a mile wide may 'exist

east of Bedford Canyon and extend southeastward past

Glen Ivy and perhaps beyond Lee Lake.

Conclusions

1. A single break, apparently offset in two places, and
with a higli-angle reverse dip-separation sense of move-
ment, can be designated as the Elsinore fault. ,

2. Strike separatioil along the Elsinore fault has not

been proved, within the mapped area, but horizontal

shifts in a right lateral sense may have amounted to 1 or

2 miles. Pre-middle Tertiary lateral movement, suggested

by the juxtaposition of dissimilar rock types of the

Southern California batholith soutlieast of the mapped
area, may have been much greater. '^

3. The Elsinore and Whittier faults apparently join

across the Santa Ana River narrows, where rotation

along the fault zone may have occurred.

4. The Chino fault probably is a reverse fault. The
southeasterly projection of its trace suggests it joins

the Elsinore fault southeast of Corona, east of Bedford
Canyon.

5. The major movement along the Elsinore and Chino
faults, as indicated by the Tertiai-y rocks in the mapped
area, probably coiinnenced prior to late Pleistocene time

and may date from late Pliocene tim(>. The movement
has continued into Recent time.

6. The top of the Santa Ana Mountains marks the

crest of a great northwest-trending anticline. It is paral-

leled on the northeast by the Arena Blanca syncline.

7. In the Corona area the Corona-Elsinore trough

apparently is a broad valley eroded in poorly consoli-

tlated sediments and bounded by a young fault zone on

its southwest side.
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GEOMORPHOLOGY

General Features

Tilt' land forms in the Corona area are Jiredominantly
block mountains wliieh have been dissected marf;iiially

by streams (fifr. 40. 4!f). Tliey are now in a latc-yontli

staire of develo]inient.

The most prominent to|H)p:rai)liie features are expres-
sions of movement along: the Elsinore faidt. The higrh-

est altitude in the niapped area, 4,007 feet, is Pleasants
Peak, a point on the crest of tlie Santa Ana Jlountains.
Tills is :l..'UK1 feet above the surface of the compound
alluvial fan at Corona and '.i.fi'A'I feet above the Santa
Ana River at I'rado Dam. The Santa Ana Mountains
block is asynuuetrical in jirofile with the northeast slope

steeper and more abrujit than the southwest slope.

Tlu' Pueute-Chino II ills block, uplifted between the

Whittier fault on the south and the Chino fault on the

north, has a maximum elevation of 1.781 feet at San
Juan Hill. 'A miles west of the mapped area. The Puente-

Chino Hills have a relatively jzeutle topofiraphy and the

block is more synuuetrical than the Santa Ana iloun-

tains block.

Drainage

General Features. The overall drainage pattern is

integrated inasmuch as all of the major streams eventu-

ally reach the Santa Ana River, to whose level all of

the streams are grading. In the Puente-Chino Hills the

drainage pattern is dendritic. The tributaries in the

Santa Ana ^Mountains generally enter the major streams

at nearly right angles and thus form a trellis or grid-

iron pattern. Alternate periods of rejuvenation and of

aggradation are indicated by the incised stream courses

on the Corona alluvial fan. Evidently the one drainage

outlet for the area, the Santa Ana River, is aggrading
as its bed is filled with nearly one hundred feet of allu-

vium at Prado Dam. This aggradation has been attrib-

uted to a eustatic rise of .sea level at the end of Pleisto-

cene time (Poland, 1947).

Stream Ti/pes. The .smaller streams and tributaries
are consequent, but the two major streams, the Santa
Jina. River and Temeseal Creek, are each of a special
type.

The Santa Ana River is apparently an antecedent
stream that flowed along its present course before uplift
of the Puente-Chino Hills and Santa Ana Mountains
blocks and was able to maintain its former course across
a slowly rising mountain mass. The stream cut into the
rising ma.ss tliroughout the period of deformation, re-
sulting in the Santa Ana narrows. This is suggested by
topograi)hic evidence, particularly by small, flat-topped
benches or mesas at different elevations along the Santa
Ana Mountains side of the river and slightly deformed
terraces at different levels. Superposition is not likely
beeau.se of the distribution and structure of the Ter-
tiary .sedimentary rocks. Apparently no uplift is in pro-
gress today across the Santa Ana River, as the channel
is being alluviated all the wav to the ocean (Poland,
1947, p 4, pi. 7).

'

Temeseal Creek is a fine example of a superimposed
stream. This stream has cut a .steep cliff face in ba.sement
rocks along the northeast side of Temeseal Canyon. One
might at first suspect that the debouching of fanglomer-
ate material from the Santa Ana Mountains had^ forced
Temeseal Creek against the hard rocks and permitted
the cutting of Temeseal Canyon. However, reference to
the geologic map shows that," southeast of Corona, Tem-
eseal Creek has cut a gorge wholly in resistant basement
rocks. Farther southeast, recent work by Fish (1953,
map) and Rogers (1959, pi. 5) shows that Temeseal
Creek is entirely in basement rocks at Lee Lake and
again north of Glen Ivy. This is also true just east of
the mapped area. All of these canyons are apparently
cut through unfaulted basement rocks. Fish also found
deep alluvial fill from elevation 1,000 to 1,574 feet and
Rogers assigned part of these outcrops in the Perris
Block northwest of Dawson Canyon to the Paleocene Sil-

verado formation. The patchy outcrops of Tertiary sedi-
ments and old terrace deposits southeast and east of
Coroim in the Elsinore trough and on the Perris Block

%
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Figure 50. Two levels of terrace deposits (IJt) overlying Silverado formation sandstone

and conglomerate (TS) along the east side of lower Hagador Canyon. These two terrace levels

have formed by differential erosion. Observer faces east.

indicate that this refi'ion was once buried by sedimentary

rocks. Apparently in Plio-Pleistocene time Temescal

Creek followed a meanderino: course on these sedimen-

tary rocks and later became superimposed on the re-

sistant basement rocks.

In Plio-Pleistocene time Tertiary sedimentary rocks

filled the site of the present Elsinore trough southeast

of Corona and, as already indicated, apparently lapped

up on the southwestern edge of the Perris Block. These

sediments may later have been slightly tilted to the

southwest by movement on the Elsinore fault. This tilt-

ing may have provided the initial course of Temescal

Creek and the creek quickly eroded most of the soft

sediments.

Terrace Deposits, Terraces and the Corona Alluvial Fan

Many of the terrace deposits, so well developed along

the northeastern flank of the Santa Ana Mountains, have

nearly flat surfaces (fig. 52) ; others have been greatly

dissected. Most of the surfaces are nearly horizontal and

slope northward or northeastward at 5° or less, but a

few slope as much as lo°. The beds of the terrace de-

posits are generally horizontal or dip less than 5° north

or northeast, but some southeast of Bedford Canyon
were observed to dip as much as 15°, thus iiulicating

deformation. A number of terraces in the region south

of Prado Dam lie at slightly different elevations. Many
of these terraces are flattopped ridges with the geomor-

phic form of an old terrace, but have little or no terrace

material deposited on them. Evidently these are denuded

benches that never were covered with terrace deposits.

They probably were cut by the Santa Ana River and

the different levels represent periods of more rapid rise

of the mountain block transverse to the Santa Ana River.

Differential erosion and faulting apparently have both

been factors in determining the present day elevations

of the terrace deposits. Two terrace levels, developed on

a once apparently continuous terrace deposit along the

east side of Hagador Canyon where no faulting is likely,

afford a good example of features formed mostly by
differential erosion, which is probably the dominant pro-

cess (figs. 50, 51). The topographic break between terrace

deposits and the older alluvium is probably a scarp along

the Chino and several jiarallel faults. This is most evi-

dent south of Corona between Hagador and Main Street

Canyons. The material sliown as older alluvium may well

be merely a thin veneer on the down-dropped portion of

a large, pre-existing alluvial fan, and that the terrace

deposits are remnants of the upthrown block.

The Corona compound alluvial fan lias a typical fan-

like drainage pattern. It has been much dissected (fig.

53), and differential erosion has produced many broad

and nearly flat surfaces at different elevations. Typical

fan head trenches are present and are especially well de-

veloped in the Main Street Canyon-Eagle Canyon region.

The fan has a general northeast slope which averages

about 4° and ranges from 3^ south of Corona to 5° along

the northwest side of Bedford Canyon.

Landslides

Landslides or slumps occur at many places along the

Elsinore faidt. They are irregular masses of fractured

basement rock that generally rest upon the main rock

mass. However, two slides of basement rock are isolated

from the mass. The first of these, northwest of Bedford
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FliilRE ."1. Vii'W nortlienst :iir,i.v> ili,' iiMrihu,.,! ,ii(l "1 ih' i
: ii.i lil^iiiorf triiii;;h from

Skyliiu' I>rive. Tcincsciil or Cavilnn Hills (part of IVrris Hlo<k ) in hiickcroiind. Citrus proves

ill left middle distiinee are on the Corona compound alluvial fan. Ridfje line in center (with

trees) is same two terrace levels shown in tit;. .")(). Brush covered area in foreground is under-

lain by Ladd formation sandstone and coiiKloinerate and Silverado formation sandstone.

I'K.I KK. .'2. Flat-topped terr;i. . - -..iiilieast of I'rado Dam along State Highwa.v IS. Terrace

deposits (Qtl overlie white I'liocene (Vi sanilstone (Tp). White outcrop at right Is fossil

locality 20. I-ower Wardlow Wash in foregnuind. Observer faces southwest.
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FlGTRE 5S. Surfaces of Corona compound alluvial fan. View southeast toward Tin Mine
Canyon (center background) and Santa Ana Mountains (background).

Canyon, is a large block of pulverized voleanic rock

resting on Paleocene and Miocene sedimentary rocks

and surrounded by them (fig. 42). This slide has ap-

parently moved about 1,800 feet horizontally. The other

isolated block, composed of volcanic slide material, is in

Santa Ana Canyon at the southern margin of Scully

Hill. The toe of the slide apparently overrides terrace

deposits and sedimentary rocks of the Vaqueros and

Sespe formations on the north. The Santa Ana River

has cut oft' the southern part of the slide which once may
have formed a weak dam across the river. This slide must

have moved a minimum horizontal distance of about

1,500 feet. That it may have moved almost 3,000 feet is

suggested by a large land-slide cirque high in the Santa

Ana Mountains to the south (fig. 49).

The landsliding is probably contemporaneous with

the faulting or slightly later. As landslides override ter-

race deposits and in several places seem to be mixed

with terrace material, they are probably late Pleistocene

to Recent in age.

GEOLOGIC HISTORY

The geologic history recorded in the rocks of the

Corona area began in Triassic time when most of the

area apparently was submerged under the sea. The re-

gion then received thick deposits of silt, mudstone or

clay, and (jandstone and minor amounts of fossiliferous

linicstone of Late Triassic age. As these strata are mtu-h

more deformed than the unconformably overlying vol-

canic rocks of Jurassic ( ?) age tliey may well have been

folded and mildly metamorphosed and possibly eroded

(luring or at the end of Triassic time.

A great volume of volcanic rock was ])oured ujion a

surface of the folded Triassic sedimentary rocks, possibly

in Jurassic time. The, emplacement of the hypabyssal

and plutonic igneous intrusive bodies of the differentiat-

ing magma of the great batholith of southern California

may have begun in Jurassic time and probably persisted

into early Late Cretaceous time. Isotopic dating, how-
ever, (Larsen and others, 1958, pp. 35-62) of rocks from
the great batholith of southern California indicates that

it was emplaeed largely or w-hoUy in early Late Cre-

taceous time. The Triassic rocks and the later volcanic

rocks were tightly folded and mildly metamorphosed
apparentl.v partly before and probablj- also during the

emplacement of the batholith. Probablj- during early

Late Cretaceous time the area was eroded to a terrain

of rather low relief and the batholithic rocks were ex-

posed. Lateral movement along the Elsinore fault zone

may have occurred during the Late Cretaceous-early

Tertiary time interval.

The area apparently remained a positive land mass

during early Late Cretaceous time and received non-

marine sediments. Upper Cretaceous seas then trans-

gressed the area and left a thick deposit of fossiliferous

marine strata. Toward the close of the Cretaceous period

the area may have again become at least in part a posi-

tive land mass and the marine sedimentary rocks were

partly eroded away.

The Upper Cretaceous seas may have been the last to

cross the region of the present Santa Ana Mountains.

The Paleocene, Eocene, and Miocene seas probably did

not submerge the central part of the present mountains,

but bordered the site of their northern peripheries. Plio-

cene seas apparently were even more restricted and

marginal.

In Paleocene time strata of both marine and nonma-

rine origin were laid down over a surface of moderate

relief. These beds probably represent continuous deposi-
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tiou aloiifi tho iiuirfjins of a fliu-tuatiiipr sea >uuler la-

p:ooiial ami ncarslioro coiulitioiis. Deposition of inarine

strata marked tiie Eoeeiie epoch toward or at the ek)se of

whieh the area afraiii became a positive land mass and
received continental deposits without apparent inter-

ruption from hite Eocene to early Miocene time. Prob-

ably the area was of moderate relief and near the shore-

line of a shallow sea. Subsidence recurred early in the

Miocene epoch.

Marine sedimentation was renewed in early Miocene
time and must have continued well into IMioeene time.

Toward or at the close of the Pliocene epoch the sea re-

treated as the irreat oro>reny, which initiated the processes

that formed the present land features, began. The Ter-

tiary and Cretaceous strata were folded into a great

anticlinal arch, at the site of the present Santa Ana
Mountains, and a .syncline to the northeast. After fold-

ing, the relief may have been moderate. A period of

major block faulting began in either late Pliocene time

or at the end of the Pliocene epoch and has continued,

in moderate degree, until the present. Erosion has C-on-

tinuously carved the uplifted mountain blocks into their

present complicated forms. Terrace deposits, terraces

and broad erosion surfaces, at different elevations, record

an irregular rate of uplift.

Summarj/ of major events and salient geologic features.

1. Corona nren receiving nmrine se<liments iluring Triassic time.

2. Folding and mild mefnmorphism at the close of the Triassic

period.

3. Voloanism in .Iiirassic (?) time.

4. Foklinp: and nietamorphi.sm of the volcanic rocks and earlier

sedimentary rocks.

.". .Jurassic (?) and Cretaceous igneous activity associated with

the intrusion of the great batholith of southern California.

G. Erosion to a mature surface, I'pper Cretaceous nonmarine sedi-

mentation ; subsidence and marine sedimentation in Late

Cretaceous time.

7. I'ossihie lateral movement along Elsinore fault zone during

Late Cretaceous-early Tertiary time interval.

5. Sites of present Elsinore trough and northern peripheries of

Santa Ana Mountains filled with Tertiary sediments. Hath
marine and nonmarine strata were deposite<l during different

times. Sediments probably overlapped the southwestern I'erris

Hlock region.

9. Major folding and block faulting, beginning probably either

in late Pliocene or end-1'liocene time, continuing to the present.

10. Tertiary sedimentary rocks rapidly eroded from the Elsinore

trough.

11. Development of the present topography and deposition of sur-

ficial deposits.
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INTRODUCTION

Mining Districts. Mining districts, at least parts of

which are within the Corona South quadrangle, include

the Silverado, Santa Rosa, Yorba, and Corona. The des-

ignation "Silverado mining district" was early applied

to an area generally south of the Corona South quad-

rangle, but apparently including the part of the quad-

rangle that lies south of the drainage divide and thus is

in Orange County. The settlement of Silverado, in Sil-

verado Canyon, was a mining boom town founded in

1878. It was a center of extensive mining activity until

1881. Most of this activity was south di the area of the

present study but that prospectors from Silverado

ranged over the area is shown by a number of unidenti-

fied prospect pits and adits. The name "Santa Rosa

mining district" has been applied to an area in Orange

County that also lies mainly south of the Corona Soutli

quadrangle, but which also embraces prospects in the

southwest part of the quadrangle.

A mining district on the northeast side of the drainage

divide has been referred to both as the Yorba and
Corona. Yorba, the older term, is the name of the owner
of the Spanish land grant which included the present

town of Corona and nuich of the northeastern flank of

the Santa Ana Mountains. In recent years, the term

Corona mining district lias been generally applied to the

northeast flank of the Santa Ana Mountains in the

southwestern tip of Riverside County.

Acknowledgments. The author wishes to expess his

appreciation to the property owners and mine operators

for their cooperation and helpfulness. Joe Deleo, Jr.,

Corona, mining contractor and clay supplier, furnished

much useful information on the clay deposits. Arthur Ci.

Moore and N. M. Nichols, Gladding, McBean and Com-
pany, supplied data concerning recent clay exploration

and mining activities, as did Gerritt Poelstra, Tillot.son

Refractories Company. Data on recent prospecting for

glass sand were kiiully furnished by Meredith C. Brown.

Results of laboratory tests of rock samples from the

Sidebotham and Temescal Canyon rock ([uarries were

made available by Mason K. Read, U. S. Army Corps

of Engineers. Mrs. Irene J. Ware, who has resided in

the area since 1907, provided interesting historical back-

ground.
The helpful suggestions of Lauren A. Wright, George

B. Cleveland, and Thomas E. Gay, Jr., staff members of

the Division of Mines, are gratefully acknowk>dged.

Mineral Resources. The nonmetallic materials—clay,

sand and gravel, glass sand, and broken rock—provide

tlu» only commercial minerals currently (1958) produced

in the Corona district.

Prospecting for tin, gold, silver, and other metallic

minerals was very actively pursued many years ago and
has continued on a much smaller scale to the present.

Probably the early efforts date from about 1853 when
tin was discovered near Cajalco, about 5 miles southeast

of Corona (Hanks, 1884, pp. 120-122) and east of the

Corona South quadrangle. Tin Mine Canyon, 4 miles

southwest of Corona and within the quadrangle, has
been prospected for tin, antimony, and other metallic

minerals, apparently with little success. The mineralized
zones, to which the prospectors were attracted, are in

metamorphosed sedimentary rocks of the Triassic Bed-

ford Canyon formation, in Jurassic (?) Santiago Peak
volcanic rocks, and in small intrusive bodies associated

with the Santiago Peak volcanic rocks.

After the early interest in prospecting for metallic

minerals subsided, about 1860, there followed a period

of nearly 30 years in which little mining or prospecting

was done. Renewed interest in prospecting and mining
probably began about 1885 with the discover.v of coal,

as several prospects were then active about 4 miles south-

west of Corona (Goodyear, 1888, p. 505). Since that

time the principal interest has been in nonmetallic min-
erals. By 1910 the emphasis had shifted to clay, which
was found to be associated with the coal seams. Gypsvim
deposits have been explored during the past 50 years,

but with relatively little success. Silica sand and broken
rock products have become increasingly important since

the mid-1940 's, and together with clay today form the

principal commercial mineral commodities of the area.

Recent prospecting has been aimed mostly at the de-

velopment of known clay bodies and the discovery of

additional clay bodies. Since about 1950 clay shale de-

posits, of both Paleocene and Upper Cretaceous age,

have been extensively developed in the area southwest
of Corona, and the mined products are being utilized in

the manufacture of connuon clay products. These clay

shales were first mined about 1910. The discovery, in

1954, of a large deposit of Paleocene clay in the lower
Bedford Canyon area, by Gladding, McBean and Com-
pany, marked the most important mining development
that had occurred in the Corona area for many years.

Indeed, this was one of the principal discoveries in the

history of the clay industry in California.

In May 1957, a new quarry for riprap and facing

rock was opened along the northeast margin of Temescal
Wash. This may prove to be a significant source of ma-
terial for the construction industry.

Exploration for i)etroleum along the northeastern

margin of the Santa Ana Mountains is of continiiing

local interest but has led to very little production. One
dry hole was drilled during 1956 and several operators

were holding active oil and gas leases in 1958.

ITranium prospecting, which was especially intensive

in the mid-1950 's, extended into the Santa Ana Moun-
tains. A niunber of claims were staked in the Corona
South ({uadrangle by some of the many "week-end"
prospectors that tried their luck. In 1958 most claims

remained undeveloped and none had been productive.

The Corona area has furnished a significant part of

the mineral production of Riverside County. In the

future the nonmetallic. deposits of the Corona area

promise to be even more important, both to the develop-

ment of southwestern Riverside County, in particular,

and to the building and industrial mineral industries of

.southern California in general.

The principal mining properties in the Corona South

quadrangle are described below in alphabetical order.

The first section is devoted to metallic minerals and the

second to nonmetallic minerals. A third section deals

briefly with ground water, and a fourth with petroleum

exploration activities. Where locations are given in miles

from Corona, the distance is measured from the center

of town (6th and Main Streets). A tabulation of all

known mining properties is included at the end of the

report.
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METALS
Gold

Gold-beariiip: quartz veins are reported (Tucker, 1925)

to have been diseovered in the Corona South quadrangle
aloiijr Ladd Canyon in 189(5. Early day prospectors

searched for the jireeious metal, but so far as known, no
noteworthy lode or placer discoveries were made. Gold
[)roduction from this area must have been small, if any,

and none is recorded.

Willianis (Ophir f) Mine. Location: sees. 4 and 9

( ?), T. 5 S.. K. 7 W., S.H.M. about one airline mile north
of Silverado Post Office in Ladd Canyon, in the vicinity

of the junction with the West Fork of Ladd Canyon.
Ownership : I'ndetermiued.

Tlie "Williams mine area is said to have been first lo-

cated in 1896. By 1925 the property comprised the

Williams frroup of four lode claims owned by J. Goodby,
Los Anjreles. This area was apparently also covered by
the Ophir <rroup of six lode claims which were held bv
Frank Requa and L. 0. Hall in the 1930 's. The early

jirospecting was for gold and later owners prospected
also for silver, lead, and zinc. There is no known pro-

duction.

Tucker (1925, pp. 59-60) described the Williams vein
as a gold-bearing quartz vein, 1 to 2 feet in width, on
the contact of slate and porphyry. The vein was reported
to contain free milling gold and a small percentage of

pyrite, to be exposed on the surface for 1,500 feet, to

strike due north, and to dip 60° east. The geologic setting,

as described by Tucker, closelv resembles the geology of

the southwest "corner of see. 4, T. 5 S.. R. 7 W., S.B.M.
wliere Triassic Bedford Canyon formation metasedimen-
tary rocks are in contact with slightly metamorphosed
porphyritic andesites of the Jurassic ( ?) Santiago Peak
volcanics. However, the quartz vein was not found
during the present study.

The property was reported by Tucker (1925, pp.
59-60) to be developed by a crosscut adit driven 150 feet

west. At the time of Mr. Tucker's visit in 1925, the
property was idle and the workings caved. In June
1956, no identifiable trace of this mine remained and the
area had a dense brush covering. An old cabin remains
in the vicinity. Several debris piles and one short, caved
adit on the south side of Ladd Canyon in the northwest
corner of sec. 9 may mark former mine workings.

Lead -Silver-Zinc

Prospecting for lead, silver, and zinc along Silverado

Canyon on the west flank of the Santa Ana Mountains
reached a peak about 1880 when several adits and pros-

pect pits were opened. Apparently none in the Corona
South quadrangle was ever developed into a mine. Later
prospecting on the east flank of the mountains resulted

in the discovery of the Corona lead-zinc mine in Manning
Canyon. Some of the mineralized zones that were pros-

pected are in intrusive dikes and plugs related to the

Jurassic ( ?) Santiago Peak volcanics. Others are in

altered metasedimentary rocks of the Triassic Bedford
Canyon formation. Records of production, if any, were
not found. All lead-silver-zinc prospects have long been
idle.

Corona Lead-Zinc Min^. Location : SEi sec. 14, T. 4
S., R. 7 W., S.B.^Sr., about 4 miles south of Corona on a

steep ridge along the west side of Manning Canyon,
midway between Eagle and Main Street (Gypsum) Can-
yons. Ownership: Robert A. Mattey, Jr., 11359 Biona
Drive, Los Angeles 66, California, formerly held five

lode claims by location : Wild Oak Nos. 1-5. Part of the

area covered by these claims is probably included in

Eagle Group No. 3 placer located in 1953 by T. A.
Fraser, 718 Howard Street, Corona, California.

The Corona lead-zinc mine was located by Joe Smith,

Temecula, California, and Fred Spiess, Corona, Cali-

fornia, probably in the early 1940 's. In 1943-45 it was
under lease and option to Victor Mishelle, Corona
Lead-Zinc Company, Malibu Beach, California, but was
idle when visited by Tucker and Sampson in 1945
(Tucker and Sampson, 1945, p. 147). The claims were
abandoned and relocated by Robert A. Mattey, Sr., about
1947. He later deeded the claims to R. A. Mattey, Jr.,

who subse(|uently relocated the grouj) about 1948 and
did some development work for several years. This in-

cluded building and imf)roving roads, developing the

water supply, removing a small tonnage of rock from
the crosscut adit, and repairs to the mill, which, however,
was never operated by Mr. Mattey. In 1953 the writer
found tiie principal adit locked, the open cuts slumped,
and the entire area covered with dense bru.sh. The most
recent known activity was in 1953 when ten tons of clay
shale was mined from a small open cut on the east end
of the property.

According to Tucker and Sampson (1945, p. 147) the

Corona lead-zinc mine explores a vein that contains oxi-

dized lead-zinc and occurs in marine metasedimentary
rocks. The mineralized areas occur along fracture zones

in a small pod of quartzite, gray hornfels, and metagray-
wacke of the Triassic Bedford Canyon formation. The
metamorphic rocks are engulfed in hornblende andesite

of the Jurassic (?) Santiago Peak volcanics. Most of

the lead-zinc is in a single discontinuous calcite-quartz

vein exposed high on the steep west side of Manning
Canyon. The vein material is mostly limonite-stained

white to brown calcite with minor amounts of vein quartz
showing sparse black manganese dendrite. The vein fills

a fracture zone which strikes northeast and dips 45°

northwest. The vein ranges from 2 to 6 feet in width,

but the mineralized zone extends over as much as 15
feet and the metasedimentary country rock carries

pyrite and pyrite altered to limonite. When the writer

visited the property in 1953 little vein material was
encountered and no ore minerals were observed.

Development has been by open cuts and adits. Tucker

and Sampson (1945, p. 147) described the development

thus: main working was an open cut driven northeast

for 360 feet and which explored the principal fracture

zone high on the ridge west of Manning Canyon. Three

hundred feet below the open cut and at the floor of

Manning Canyon on its west side a crosscut adit, 92 feet

long in 1945, was being driven N. 15° W. to intersect

the vein exposed by the open cut above. This crosscut

apparently did not cut the vein, although the rock in

the face carried pyrite. Farther up Manning Canyon,

about 300 feet west of the crosscut adit, there is a small

open cut and two short adits are driven on a vein parallel

to the principal mineralized zone exposed on the ridge

above.



62 California Division of Mines [Bull. 178

A mill with capacity of 1^ tons per hour was erected

in Manning Canyon in the early 1940's. Milling equip-

ment consisted of jaw crusher, roller mill, screens, and
two concentration tables; middling product from tables

went to a Lamley jig, tailings to waste. Ore mined from
the principal o])en cut 300 feet above the mill was moved
to the mill by gravity by means of a wooden chute. This

ore was said to be antimonial lead ore and reported to

assay 10 percent lead, 14 percent antimony, and 40

ounces of silver per ton (Tucker and Sampson, 1945, p.

147). The mill is said to have been in operation about

1943, but no record of production was found. In 1956
the mill building, minus much of the equipment, re-

mained on the property which was idle. Only annual
asses,sment work appears to have been done for several

years.

The eastern part of these claims apparently included
clays and clay shales of the Paleocene Silverado forma-
tion. Several small open cuts along the west side of

Manning Canyon explore the shales.

Tungsten

Small amounts of scheelite (?) are reported (Hilton,

19.")0, p. 80) to have been found in a few fractures and
veins in the Temescal Wash quartz latite porphyry at

the Temescal quarry of the Minnesota Mining and Man-
ufacturing Company. This occurrence was not verified

by the writer.
Uranium

In recent years radioactive minerals have been sought
in the northern Santa Ana Mountains by many "week-
end '

' prospectors. Numerous claims were located within

the Corona South quadrangle, particularly along Tin

Mine and Silverado Canyons where volcanic and meta-
morphie rocks are exposed. None has been developed
other than by shallow prospect pits.

The writer made a reconnaissance of this area by
following truck trails with a Jeep carrying an Engineers
Model SC-10 combination scintillation and geiger

counter. Notliing above a low background count was
observed.

NONMETALLIC MINERALS
Clay and Clay Products Manufacturing Plants

History of Development

The Corona South quadrangle contains part of the

oldest and most productive clay di.strict of southern

California. The first operation, which was opened as

early as 1890, was the McKnight mine. This property,

together with a number of smaller deposits extending

along the northeast flank of the Santa Ana Mountains
between Wardlow Wash and Joseph Canyon, was active

until about the middle 1930 's and furnished a consider-

able tonnage of red-burning clay and flint-fire clay.

During the early period of operation several tile man-
ufacturing plants west of Corona were supplied from
deposits in the Corona South (|uadrangle. The Corona
Pressed Brick and Terra Cotta Company, which between
1905 and 1910 operated a plant near the railroad half

a mile west of Corona, produced high-grade pressed

building brick (Anbury, 1906, p. 223). Later the plant

was operated by the Pacific Sewer Pipe Company, but
was dismantled before 1916 (Merrill, 1919, p. 570).

About the same period the Pacific Clay Manufacturing
Company operated a plant (fig. 1) near the railroad one
mile west of Corona. This company was succeeded by the

iSM>mf-m
Fi<aKK 1. r.'icific flay .MannfiictiiriiiK Conipaii.v plant, Conina, alicmf I'.Klli. This plant,

ilestio.voil l)y (ire aliont 1!)20. occiipipil tht' .site of tlic present Jordan Tile MannfaetnrinK Com-
pany, I'liolourapli from a hrocluire, Corona, California, The Queen Colony, Illiislrateil, pnblished

liy the Corona l'nhli^shing Company, 1!K)2. Courtesy of ilr. and Mrs. Howard S. ^\'are, Corona,
California.
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Pacific Sewer Pipe Company, which hitcr became the

present Pacific Clay Products or<;anizati()M. The plant

was active as early as 100'2 and was still active in 1i>lf)

(Boalich and others. 1920, p. 90) but was destroyed by
fire several years later. For several years t)(>>rinninfj in

1905 refractory clay from the McKiiifrht mine was used

in these plants to make fire brick (Anbury 1906, p. 224).

In the early PIOO's. clay from the McVicar pit (now
part of Sky Raucli Clay Company property) was
shiii|>C(l to Los .\ii<rcles and used by the California Clay

Manufacturiuir Comjiany (Anbury 1!)0{). j). '22:i), wliich

later became the T-os An^'cles Brick C()mj)any and is

now the Los Angeles Brick and Clay Products Company.

For many years at a plant at the settlement of Prado,

west of Corona, haiul-made roofinpr tile and Mexican
pottery were manufactured from cla.vs sui)])lied from
the Corona area. This plant which was operated at dif-

ferent times by the Prado Tile Company, La 011a Tile

Company, and the Casa Blanco Tile Company, was
closed about 1940 when the Prado flood control pro.ieet

acquired the former site of Prado.

Clay shales from the Corona South (|uadranfrle were

first mined and used in the manufacture of common clay

products by the Corona I'ressed Brick aiul Terra Cotta

Company at their Corona plant duriuf,' 1905-10. This

material also was mined and used at the Colton cement

plant durinjr this same period (personal communication,

Mrs. Mary Mattey). Each year since about 1950 a few

thousand tons of Paleocene and I'jjper Cretaceous clay

stones and fissile shales, principally from tlie Mabey
Canyon and Wardlow "Wash area along the west edge of

the quadrangle, have been (|uarried and used as a source

of red-burning clay for the manufacture of common clay

products. Two plants in the Corona area are currently

(1958) operating: Tillotsou Refractories Company. 1150

West 6th Street. Corona, and Jordan Tile Comjiany. 909

Railroad Street, Corona. These clay shales also have been

used since about 1951 b.v Mission Clay Products Cor-

poration, Olive, the Atlas Sewer Pipe Company, AVhit-

tier, and are supplied to a number of small pottery and
brick manufacturing plants in southern California.

Since 1948 the Liston Brick Company in lower Bed-

ford Wa.sh has been using snuill amounts of Miocene dia-

tomaeeous shale and Quaternary alluvium in the manu-
facture of red brick.

Mining of Paleocene clay in the Corona area was
carried on intermittently and on a small scale from the

closing of the McKnight mine in the late 1930's until

1954, when large reserves of Paleocene clay were dis-

covered and developed in lower Bedford Canyon, near

its intersection with Temescal Wash. A ((uarry was
opened there in 1955 and is mined periodicall.v. In July
1956 Gladding, McBean and Company began construc-

tion of a large clay products manufacturing plant at

that site; the plant was placed in operation in earlv

1958.

Geology of Clay Deposits

The Alberhill-Corona clay district, which includes the
above-mentioned deposits in the Corona South quad-
rangle, is the principal day-producing area in southern
California. Although production from the Corona region

has been small in recent years, it will be of major im-

portance when the newly discovered deposits in Bedford
Canyon are i)ut into full produ<'tion.

The clay deposits,'which arc included in the Paleocene
Silverado formation (geologic text, i)]). 23-2!(), crop out
discontinuously in an irregular, rather narrow, horse-
shoe-shaped belt, the ends of which point southea.st. The
deposits extend northwest from Elsinore to Corona,
around the northwest ti|) of the Santa Ana ^Mountains
and thence soutlieastwai'd on the west flank of the moun-
tains acro.ss Trabuco Canyon to the Ticrra Colorado clay

district in southeastern Orange County (figure 2). The
clays in the district show two types of origin—residual

and sedinuMitary. However, most of the clay of both
origins probably was originallj' derived from weathered
surfaces of Jurassic (?) or Cretaceous hypaby.ssal in-

trusive rocks. Less abundant are clays that have weath-
ered from Triassic argillites and slates. Elsewhere in

the Santa Ana Mountains Cretaceous shales may have
been a source of clay.

In the Corona South (|uadrangle small lenses of sedi-

mentary clay crop out in a discontinuous belt of Paleo-
cene sandstone, shale aiul conglomerate averaging about
half a mile in width and extending from Brown Canyon
northwest across most of the (|uadrangle. Probably large
areas, masked by younger sedimentary rocks, are under-
lain by this formation.

Residual Clans. Residual clays have developed in

place by subaerial chemical weathering of aluminum-
rich rocks which, in the Alberhill region, include: (1)
quartz latite porphyry, (2) quartz latite volcanic brec-

cia, (3) Santiago Peak volcanics, latite to andesite, (4)
mixed gabbro-diorite, and (5) Bedford Canyon forma-
tion slates. In the Corona area the source materials are
quartz diorite and argillite or slate. The textures of the
igneous rocks are well preserved in the lower parts of
the residual sequences, which grade down into un-
altered rock. Outlines of feldspar phenocrysts and hex-
agonal quartz grains and slaty cleavage are remnant
structures that indicate the residual clay was derived
from hypaby.ssal igneous rocks and slate, respectively.
In all exposures the igneous source rocks are those rich
in plagioclase feldspar.

Residual clays have been noted in only two places in

the Corona South quadrangle and in each occurrence
the clay is derived from a distinct rock type—metasedi-

meutary rock at one and intrusive rock at the other. In

a small exposure south of Cajalco Road aiul along the

east side of tlie railroad ( Xo. 2. plate 1) a layer of bright

brick-red clays about 30 feet thick grades successively

downward into gra.v and greenish-buff clay and unal-

tered argillites of the Triassic Bedford Canyon forma-
tion. These clays are overlain uuconformably by a 5-foot

thickness of sedimentary white sands of the Paleocene

Silverado formation. This deposit has been idle for many
years and appears to be of very limited extent. The
second and more extensive residual deposit was exposed
by excavations made in lower Bedford Canyon in 1955.

Here brick-red and red and gray mottled residual clay

ranging in thickness from 5 to 20 feet with a thin, but as

much as 4 feet thick, discontinuous pisolitic zone at the

top is developed on a weathered surface of hornblende
quartz diorite. Fracture and shear zones in the basement
rocks extend into the residual clay zone but do not appear

CMonroy
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Id have flit the ovcrlyiiif; sedimentary scquenee. The ir-

regular erosion surfaee at the top of the residual clay

at the Bedford Canyon loeality is overlain, in order, by:

butt" sand; red mottled transported clay with a pisolitie

zone at the top; hiitT to white eoarse arkose; stream

ehannel material ; and older alluvium.

The residual elay was derived during a period of in-

tense weathering before deposition of the Paleoeene

Silverado formation. Recent drilling (1956-57) has

shown that a setpienee similar to that in the Bedford
Canyon loeality underlies a large area in lower Bedford
and Joseph Canyons. Drill holes in other areas, south-

east towaril Klsinore, are said to have penetrated similar

sequences.

Sedimcnfary C/ffi/.s-. The sedimentary elay.s in the

Corona area differ from place to place but are of four

general types: (1) buff to red and yellow iron-stained

clay shale; (2) white to red and red mottled red-burning

clay with good plasticity (locally called "red plastic"

or "potters" elay)
; (3) brownish-red to yellowish-green

pisolitic clay (locally called "bone-clay" or "bauxite")
;

and (4) dark gray to black, fine-grained, dense kaolinite

with a conchoiiial fracture and a wide range in sand con-

tent (locally called "flint fire clay", or "fire clay").

These types, especially the gray kaolinite, are commonly
associated with lignite and are found near the base of the

Silverado formation. The lignite contains local lenses of

pisolitic elay.

In the Corona area, the sedimentary clay-bearing for-

mation has been so deformed by folding and faulting

that although individual beds occur similar to those

found to the southeast at Alberhill, no complete sections

were observed in this area. Exposed at Alberhill is the

following typical section, about 46 feet thick, of sedi-

mentary clay, which overlies residual claj'.

(top)

Red ami whiti" mottled elaystone

Yellow and gra.v mottled clajstone

Pisolitic clay, brownish red or yellowish Rreen in color, and
composed of round, concentric pisolites ("bone clay" I

Red and gray mottled elaystone

Banded elaystone, gray and yellow-biiff colored

Clayey sandstone, sand grains mostly (luartz

Gray elaystone, kaolinite ("'fire clay")

Carbonaceous elaystone, commonly associateil with lignite

(bottom)

The foregoing units are all found in the Corona area

and apparently in the same order of deposition, but only
in isolated patches. Probably the most complete section

similar to that found at Alberhill is at the McKnight
mine, but the workings that exposed the clay are now
inaccessible.

The clay beds which crop out in the vicinity of the

McKnight mine and in isolated patches for about 6 miles

to the southeast are intercalated with shales, buff to

white arkosic .sandstones, and conglomerates of the Pale-

oeene Silverado formation (see geologic text, pp. 23-29).

The clays grade gradually downward into the sandstones

and conglomerates which are faidted against the under-
lying basement rocks. The sandstones are generally green
or buff but near the top grade into dark colored shales

of gray and reddish-brown. In places the underlying
sandstone is reddish-green, very fine-grained and platy

and carries such abundant black to greenish black mica

(biotite and muscovite) and pearly gray anauxite that

it has a schistose appearance. The clay beds generally
are overlain by clay shales which are almost everywhere
stained red, pink or yellow by iron oxide. At the Bed-
ford Canyon locality and at a few places along the

northeast margin of the Santa Ana Mountains, the clays

are overlain by buff and white sandstone. Two princijjal

typical varieties of clay are found at the McKnight mine,
although minor amounts of all eight of the varieties

listed from Alberhill are also found. An upper bed of

red mottled clay is as much as 60 feet thick and con-

tains lenses of pisolitic clay. A lower bed consists of gray
or blackish-gray fire clay reported to reach 30 feet in

thickness. Some of these lower clays are reported to be
highly refractory but to have a low fired strength

(Dietrich, 1928, p. 277). However, none are now exposed.

These clays by today's standards probablj' would be

classed as low refractory clays.

The sedimentary clays are best exposed at present in

new excavations in lower Bedford Canyon. However, the

section is not complete as no fire clay or lignite is pres-

ent. Residual clays are overlain by 5 to 15 feet of buff

sand followed by 10 to 15 feet of red mottled sedi-

mentary clay with a thin 1- to 5-foot-thiek zone of

bleached pisolitic clay at the top. The ui)per surface of

the clay-bearing zone is irregular and overlain by coarse,

white, anauxite-bearing arkose. A speetrographic semi-

quantitative analysis of the pisolitic zone indicated

major constituents of aluminum, silicon and iron with
trace elements including titanium, magnesium, manga-
nese, boron, gallium, vanadium, barium, chromium, and
silver. X-ray diffraction analysis of this material indi-

cated both the red elay matrix and the oolitic inclusions

(pisolites) to be kaolinite (from unpublished data col-

lected by the Division of Mines).

Paleoeene Silverado formation and Upper Cretaceous
Ladd formation elay shales have been utilized in recent

years as a constituent for the manufacture of common
clay products. Large reserves of these clay shales are

indicated as they crop out over much of an area of about
one square mile in the northwest corner of the quad-
rangle north of Mabey Canyon and west of Wardlow
Wash.

Origin of the Sedimentary Clays. The Paleoeene
clays, as alreadj- stated, apparently were produced
during a period of deep weathering during the emer-
gence that followed Cretaceous time. The weathered sur-

face was then partly eroded and the clay-bearing Sil-

verado formation was deposited uneonformably on rocks
ranging in age from Triassic to Cretaceous, or on the

weathered materials derived from them. The Paleoeene
beds probably were lai<l down as a continuous deposit

over the area of the present northern Santa Ana Moun-
tains. These beds were later much deformed bj' folding
and faulting.

The Paleoeene sediments are related not only to the
source rocks in the nearby land areas but to the topog-
raphy of the old surface. It is postulated that coarse
sands and cobble-to-boulder conglomerates were de-

posited where the adjacent land was high ; sands and
clays were deposited where it was low. The high-grade
clays were deposited only w^here favorable conditions of

sedimentation existed as in quiet bodies of water adja-
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cent to low lands. The high-grade fire clays were prob-

ably deposited in small lagoons or bogs, with concurrent

deposition of coarser material at their margins and with

occasional coarse beds intercalated with the clays. The
sedimentary red mottled clays commonly are similar to

nearby or underlying residual clay. These sedimentary

clays probably moved only a short distance from nearby

highs during Paleocene submergence. The red mottled

clays are more widespread than the gray fire clays as

they did not require the special conditions of deposition

outlined above.

The sedimentary clays represent the lowermost part

of the Paleocene sedimentary sequence and are non-

marine or lagoonal. The alumina-rich elaj' is associated

with lignite beds and other carbonaceous material. In
many places a fossil oyster reef occurs a short distance

above the clavs and a significant Paleocene marine fauna

is found above the oyster reef. Therefore the conditions

of depositions during early Paleocene time in the Corona
area were : nonmarine or lagoonal deposition of clays

;

brackish water conditions following clay deposition

during a transition jieriod ; and finally marine deposi-

tion of the sedimentary sequence overlying the clays.

Alumina-Rich Clays. The Silverado formation of the

Corona district contains considerable quantities of

alumina-rich clays, and small amounts of bauxitic clay

and high-silica bauxite. These clays are the fire clay and
pisolitic zones of both the previously described residual

and sedimentary units.

During World War II these clays attracted much
interest as a possible source of aluminum as new sources

of supply were believed to be imperative. The U. S. Geo-
logical Survey made several geologic investigations of

the Alberhill-Corona-Tierra Colorado clay region ; sev-
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eral reports were placed on open file and a general study
by Stauft'er (1946) was published. The Aluminum Com-
pany of America briefly investigated the Alberhill de-

posits and the Kaiser Steel Corporation examined one
area (Middlesworth Clay deposit) as a possible source
of alumina for steel manufacture (Draper, 1944). These
studies failed to indicate sufficient reserves of alumina-
rich clay tliat could be mined as aluminum ore.

Prospecting for Clays

Prospecting for new clay bodies would be greatly hin-

dered by the deep cover of alluvial fan material and
terrace gravels and by the lack of knowledge concerning
the degree and nature of the deformation of the liidden

clay-bearing zones. A knowledge of tiie prc-Silverado
surface would be of great benefit to prospecting, but,

unfortunately, indications of the old topography are not
clearly evident.

The easily located clay beds were discovered years ago
and those that proved valuable were mined. Any remain-
ing undiscovered deposits are probably too deeply buried
for effective prospecting by surface methods and there-

fore future prospecting should be carried on by detailed

geologic studies and core drilling of favorable areas.

This method recently resulted in the above-mentioned
discovery in lower Bedford Canyon.

In general, the more promising areas for prospecting

are those away from the Santa Ana Mountains and on
the northeast side of the Elsinore-Chino fault zone. Less
promising are the areas closer to the mountains and
within the fault zone. The clay-bearing beds probably
do occur in these latter areas, but the overburden there

is probably too thick for open-pit mining. Paleocene
sedimentary beds exposed at the surface between the

Elsinore and Chino faults furnished the limited clay
mining operations carried on in the Corona district



1961] Corona South Quadrangle, Mines and Mineral Resources GO

years ajro. However, based on field observations, it ap-

pears there is only a remote possibility of finding addi-

tional reserves, in this area, suitable for large-scale

mining.

As previously stated, the known deposits of residual

clay are developed on plagioelase-rieh igneous rocks,

slates, and argillites; thus the alluviuni-eovered margins
of such basement rock bodies ai)pear to be the best places

for prospecting. The residual clays in lower Bedford
Canyon are developed on hornblende ipiartz diorite, a

phase of the Corona hornblende gi'anodiorite por]ihyry.

This porphyry, whose margins are in part covered with

alluvium, crops out in several irregular bodies over an
area of about 2 square miles in the northeastern part of

the Corona South (|uadrangle. These areas eoidd well

merit further attention by tlie prospector.

Prospecting and exploration of Paleoeene and Cre-

taceous clay shales have been and shoidd continue to

be effectively carried out by surface trenching with bull-

dozers. Supplemental core drilling of promising areas

will prove valuable for depth determination as these

shale bodies are ordinarily lensing, are commonlj' cut

by faults, and may pinch out at depth.

Bedford Cain/on (Corona) Clay Deposit. Location:

Ni sec. 16, T. 4 S., R. 6 AV., S.B.M., on the west side of

Temescal Wash, on State Highway 71 about 5 road miles

southeast of Corona. Ownership : Gladding, McBean and
Company, 2901 Los Feliz Boulevard, Los Angeles 39

(P.O. Box 578, Corona), own approximately 160 acres

in an irregular shape in the N^ see. 16. This property-

was formerly private ranch land. Arthur G. Moore,
Corona, is assistant superintendent and resident engi-

neer of the Corona plant and N. M. Nichols is division

geologist.

The Bedford Canyon clay deposit, as previously
stated, was discovered in August 1954 by geologists of

Gladding, JIcBean and Company who were engaged in

an intensive exploration program. The clay was not ex-

posed as the entire area was covered with alluvium.

However, Stauffer (1946, map station 32) mentioned an
old test pit, at the east edge of El Ccrrito Hills along
the northwest margin of Bedford Canyon, which at

a dcjith of about 20 feet iicnctratcd residual, red, mot-
tled clays on the weathered surface below the Silverado

formation. In 1950 the writer found little trace of this

pit. The Bedford Canyon area was considered likely to

contain a large clay body as it was a.ssumed to be under-
lain by the Silverado formation. Indeed, Paleoeene clay

deposits were known to crop out nearby and to have
been mined, on a small scale. The property was taken

under an option and initial cxi)loration was entirely by
core drilling. The first core hole is reported to have pene-

trated 40 feet of overburden and then 100 feet of red

clay. Construction of a plant (figs. 3, 4, 5) for the manu-
facture of red-burning clay products began in July 1956,

and it was placed in operation on January 1, 1958.

It is noteworthy that this discovery was made with

modern methods of prospecting which included regional

geological studies and the core drilling of areas indicated

to be favorable. This discovery maj- be the most impor-

tant clay find made in California since the early 1900 's.

FloiRE 7. Kcdford C'lin.von day mine of Gladding, McBean and ("onipany, durinp; initial

development in early VX)^>. Hornblende diorite (D) is overlain liy residual red mottled clay (C,
mapped with the I'aleocene Silverado formation), Silverado formation arkosic sandstone (S),
and (dder alluvium (A). Observer faces southeast. Photograph hy David I'. iShelhanier, Los
Angeles. California, courtesy of Gladding, Meliean and Company, Los .ingeles, California.
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Figure 8. Bedford Canyon clay mine of Gladdinf;, JIoBean and
Company, \ovenil]fi' IM")*!. Hoinhlende diorite (0) is overlain by
residual red mottled clay (5, mapped with I'aleoeene Silverado
formation), arkosic sandstone (4), sedimentary red mottled clay

(3), and coarse arkosic sandstone (2) of the Silverado formation,
and sandy older alluvium (1). Observer faces northwest. Photo-
graph by George li. Cleveland.

Because of the alluvial cover the deposit was missed by
earlier prospectors using only surface methods of explo-

ration such as shallow bulldozer cuts or haiul trenches.

The deposit includes both residual clay and sedimen-
tary clay of the Paleocene Silverado formation; the two
clay zones are separated b.v poorly indurated arkosic

sandstone (figs. 6, 7, 8). The beds appear to strike about
X. 20'' W. and dip from 8° to 15° .southwest. The se-

(juence, as exposed in the pit in October 1955, is given

below.

Unaltered, fine-grained, blackish-gray hornblende dio-

rite (phase of the Corona hornblende granodiorite por-

phyry) grades upward through progressively more al-

tered rock, but with igneous texture recognizable, and
fiiutlly into red mottled residual clay without recogniz-

able igneous texture. This zone is mostly red witli some
buff coU)red pods and ranges from 5 to 20 feet in thick-

ness, with an irregular and discontinuous pisolitic zone

at the to]) as much as 4 feet thick. The top of the residual

claj' is an undulating erosion surface which is overlain

by 5 to 15 feet of tawny to butf, medium to coarse, poorly

consolidated arkose which contains much mica, and abun-

dant pearly gray anauxite. Tlie lower part of the arkose

contains s|)arse, irregularly shaped, cobble-sized dasts

of red nu)ttled residual clay and a thin, discontiiuious

basal conglomerate with pebbles and cobbles of (piartz.

Overlying the arkose are 10 to 15 feet of red mottled

sedimentary clay with some white, gray, and buff colored

pods. Bedding is not discernible and the sedimentary

clay has the same appearance as the residual clay. In

places, a thin zone of altered conglomertite lies at the

base of the sedimentary clay. This zone contains light col-

ored angular cobbles of altered igneous rocks and is ce-

mented with a red. .sandy, pisolitic clay matrix. The top
of the sedimentary clay is a gray to buff or tawny colored
pisolitic zoiu^ from 1 to 5 feet thick. In places the upper-
most part of this zone has been bleached to nearly white.
The sedimentary clay is overlain by 10 to 100 feet of
buff" to gray and white, poorly indurated, fine to me-
dium, arkose which contains abundant grayish-green
mica and pearly gray anauxite.

Brown to dark gray, sandy older alluvium, which
contains angular cobble clasts, covers the Silverado for-

mation and ranges from 20 to 50 feet in thickness. In
places, the Silverado arkose has been channeled and
filled with the older alluvium which contains zones of

stream gravel and zones of gray, fine-grained, cross-

bedded stream sand and silt. Recent alluvium fills the

bottom of Bedford and Joseph Canyons. At the west
edge of the pit, fossiliferous middle Miocene (Topauga)
sandstone apparently overlies, but may be faulted

against, the Silverado formation. At the time of the

writer's visit (July 1956), the actual contact was not

observed but was covered with material from the exca-

vation.

Both the red matrix material and pisolitic inclusions

of the upper part of the sedimentary clay are chiefly

kaolinite as indicated by x-ra.y diffraction analysis.

One sample collected bj' the writer from the pisolitic

zone of the sedimentary clay was analyzed by G. A.

Uman, Sanitary Engineering Laboratorj', Los Angeles
Department of Water and Power as shown below

:

I X-ray diffraction analysis

A. Red matrix material

1. Kaolinite

2. Hematite or hydrohematite

H. Pisolitic inclusions

1. Kaolinite

II Spectrosraphic .semi-ciuantitative analysis

Element Concentration
Aluminum Major <'(iiislif\ient

Silicon Do.
Iron Do.

Trace elements (in deci'easing order ()f cniicentration)

Titanium Between ().2'/r and (1.001%

MaKuesiuni Do.
Manganese Do.
Boron Do.
(lallium Do.
Vanadium Do.
Barium Do.
Chromium Do.
Silver Do.

Most of the deposit is common red-burning clay but the

pisolitic material which comprises a small part of the

total thickness appears to be a low-grade fire clay. This

pisolitic material resembles the alumina-rich clay found
at the Middlesworth deposit (described herein). The
operator recognizes and expects to blend five or six dif-

ferent pit clays. The distinctions most easily nuide in the

field are as follows :

I. Sedimentary <'Iay

1. I'ppermost jiart : tan to wliite, bleai-licd. allcred piscditic

zone. Locally termed "ui)per botie clay".

2. l.^pper part : red-brt^wn and pray pis<)Iitic /.one. Locally

termed "upper bone cla.v".
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3. Lower part; red, while, anil grjiy iiuittled clay. Locally

termed "red iin>ttlod clay".

H. Residual clay

1. Top of residual clay : reil pisolilic zone, iron-rich pisolites

nbiiudant, locally termed "lione <'lay" ;
grades downward

to red mottled clay containing; sparse iron-rich pisolites,

locally termed "semi hone clay".

2. Lpper part: red and tannish-;;ray mottled clay; altered

hornhlende diorito, igneous texture destroyed.

;}. Lower part: maroon, red, and purplish mottleil clay willi

a few pods of li^ht (ireen mottled clay ; allere<l honilili'mle

diorite, igneous texture recoKuizahle.

Drill-hole data indicate that the Silverado fonnation

has a inaximum thickness of about 200 feet in this area.

The commercial clay zones are from 40 to 150 feet in

total thickness and avera;?? 100 feet. The overburden
ranges from about 20 to 50 feet in thickness, and aver-

ages 30 feet throujrhout the jM-operty. However, to the

west and southwest toward the Santa Ana Mountains,

the overburden reaches 200 feet in thickness or more
and therefore these areas could not be economically

mined under present conditions. The operators state that

the proved reserves of hijrh-grade red-burniiifr clay are

sufficient to supply the ])lant for 50 years, and that the

property has estimated reserves of over 10 million tons

of all types of red-burning claj', or enough to keep the

plant in operation for 100 vears (Ceramic News, Novem-
ber 1956, p. 22).

During the initial development, early in 1955, a num-
ber of closelj' spaced core holes were sunk in the north-

west part of sec. 16, T. 4 S., R. 6 W., in the lower reaches

of Bedford and Joseph Canyons. Stripping operations,

carried on with bulldozers, rippers, scrapers, and tour-

napuU-type equipment, began in 1955. About 100,000

cubic yards of overburden were removed in developing

the exploratory pit which is southwest of Highway 71

between the east edge of El Cerrito Hills and lower

Joseph Canyon. The overburden was used as fill for lev-

eling the plant site and storage yard in lower Bedford
Canyon. When the pit was opened, about 3,000 tons of

clay including five or six different "types" were mined
and stockpiled. Various amounts of these several clay

"types" were blended to form a sample which was used
to make sewer pipe in a test run at the Glendale plant

of Gladding, McBean and Company. It is reported that

extensive test runs of vitrified clay sewer pipe yielded

satisfactory results. A total of 15,000 tons of clay have
been mined for testing purposes (Ceramic News, Novem-
ber 1956, p. 22). The property was mostly inactive dur-
ing early 1956 but in July large scale stripping opera-

tions were resumed and some clay was stockpiled. The
pit (fig. 8) has been inactive since July 1956 and prob-

ably mining will be periodic, with sufficient clay being
stockpiled to supply the plant for many months. By early

1957 the pit was approximately 700 feet long in a north-
south direction, 200 to 300 feet wide and 125 feet deep.

Construction of the plant, at an estimated cost of

$5,000,000 and designed for the mainifacture of vitrified

clay pipe for sewer lines and storm drains and multiple

duct vitrified clay conduit for telephone and power lines,

was begun in July 1956. The Bedford clay, blended with
clay from the company's Sloan pit at Alberhill and
several local filler clays will be utilized. The filler clays

include Silverado formation clay shales from the Thomas
clay deposit (described herein) and clay shale and clayey

sand of the Sycamore Canyon member of the upper Mio-
cene Puente formation from the Pomona Brick Com-
panj-'s Strona pit on the northeast Hank of the Chino
Hills (sec. 1, T. 3 S., 11:8 W., S.B.M.). The plant will

house a 420-foot tunnel kiln and 8 periodic or "beehive"
kilns. Buildings will include bulk clay and grog storage
bins; grinding and screening building with two 10-foot
grinding pans; a structure housing seven anger presses
antl l(i horizontal and vertical dryers; laboratories and
offices; Innch room and locker building; and main offices.

About 90 persons will be employed (Ceramic News,
Augustl956, p. 17).

The initial rated capacity will be 6,000 tons per month.
This will be expanded gradually to 12,000 tons per month
in about 3 years.

Corona Placer (Lord). Location: NW^ .sec. 14, T. 4
S., R. 7 W., S.B.JI., about 3i miles .southwest of Corona
on the ridges northwest of Main Street Canyon. Owner-
ship: A. E. Ganahl, 1011 Victoria, Corona, owns one
patented placer claim (Corona Placer) and six unpat-
ented placer claims (Corona Placer No.s. 2, 3, 4; Scorpio
Nos. 1, 2, 3) totaling over 100 acres.

The Corona placer may include at least part of the
clay and mineral paint deposits worked bv George W.
Lord and others about 1900 (Anbury, 1906, pp. 223,
339). The claim was originally located by ]\Ir. Lord, but
the patent was issued to H. E. Ganahl in 1914. The Co-
rona Placer claims Nos. 2, 3, 4 were located in 1916 by
Fidel Ganahl and the Scorpio claims were located by
Weldon Draper in 1943. In 1957 all of these claims were
held by A. E. Ganahl.

The deposits are thin, discontinuous, red mottled and
pisolitic "bauxitic" clays of the Paleocene Silverado
formation intercalated with clay shale, arkosic sand-
stone and conglomerate. The Silverado beds strike north-

west and dip steeply southwest, or are vertical. In
general the deposit is believed to be similar to, and an
extension of, the adjoining Middlesworth deposit (de-

scribed herein). However, in 1957 slumping of the old

workings and dense brush made detailed mapping of

the Corona placer impracticable. Tucker and Sampson
(1945, p. 161) reported a bed of "blue fire clay" said

to be 20 feet thick with 10 to 20 feet of overburden.

G. W. Lord is reported to have produced gray fire clay,

about 1905, which probably was mined from this prop-
erty and the adjoining Middlesworth deposit to the

northwest. However, fire clay is not now exposed and
clay reserves appear to be small.

By 1914 the property had been developed by two
open cuts and two adits, each about 100 (?) feet long.

These workings are now inaccessible. The property has

long been idle, except for annual assessment work which
has included stripping b\' bulldozer and road building.

Amount of production is not known, but jirobably was
not large.

Grapevine Clay Mine. Location : Lot 9, sec. 4, T. 4

S., R. 7 W., S.B.M., about 3 miles southwest of Corona
on the south side of Mabey Canyon. Ownership : Jlrs.

Mary A. Mattey, 11359 Biona Avenue, Los Angeles 66,

California, owns one unpatented claim (Grapevine

placer) of about 12 acres. Application for patent was
filed with the U. S. Bureau of Land Management in

Los Angeles in Januarv 1956.
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Figure !). Qiiairy at the Grai)eviiie clay sliale ileiiosit, south side of Malie.v raiijon. The
(luai-ry face is al)out '!') feet hi^h and exposes claystone of the IIolz shale member of the Upper
Cretaceous Ladd formation. Material is loosened by bulldozer and pushed to a loading chute

bunker (lifj. 1(1) hidden by trees at lower left below quarry. Obs'ervor faces southwest.

The (irajievine clay deposit was located by Joseph

Ei'cnreich many years ago, ap])areiitly as a lode claim,

and, after lapsiii<;-, was relocated by him in 1945. Shortly

thereafter the property was acquired by Robert A. Mat-

tey and passed to Mrs. Mattey in 1952. The earliest

period of activity was from aboiit 1900 to 1910. In 1906

the California Portland Cement Company removed some
"cement rock" by team and wagon and about 30,000

tons are said to have been shipped to their Colton plant

(personal communication, Mrs. R. A. Mattey, Nov.

1956). From 1908 to 1910 tlie Corona Pressed Brick

Company is reported to have used clay shale from this

deposit in their manufacturing plant located west of

Corona. After 1910 the property remained idle except

for development work, tuitil about 1950 when Joe Deleo,

Corona, mined some clay shale. Starting in 1!)53 the Sky
Ranch Clay ('omi)any began mining this clay shale, on

a royalty basis, for use by the Tillotson Rcfi-actories

Company in Corona. During 1955 i)r()duction was about

:i50 tons per month. The property was idle in Novem-
ber 1956.

Tlie clay occurs as a clay shale unit in a narrow lens

of the Iloiz shale member of the Upper Cretaceous Ladd
formation. This lens of Holz shale, about 3,500 feet

long and as much as 500 feet wide, crops out along the

abruptly rising south side of Mabey Canyon. The shale

strikes about N. 60°. W. and dips 65° northeast or is

vertical. The Grapevine claim covers only about 1000

feet of the strikeJength along the central part of the

shale, the remainder on each end being part of the Sky
Ranch Clay Company holdings (described herein). This

material is used as a constituent in the manufacture of

common red-burning clay products.

Development consists of several short exploratorj-

adits and open cuts (fig. 9). Three adits were driven

KlQl'RE 10. I.oadint; cliute-bnnki-r ;it Crapevine clay shale de-

posit, lioo.sencd clay shale is pushed into bunker from quarry above

(figure !)) by bulldozer. Tliis illustrates the typical method u.sed

for many years to load trucks at most of the clay deposits in the

("orona area. Skiploaders (fiR. 18) have rei)laced thi.s method in

most operations. Dbserver face.<; .southwest.



19611 Corona South Quadrangle, Mines and Mineral Resources 73

duriiifir early development operations; one is now caved
at the portal, two others are 50 and 60 feet in lenjrth.

Heeent minin-r was done by benching with bulldozer,

ripper, and scra]H'r, the loosened material beinjr pushed
into a small stora^re bunker (fifr. 101 for loading into

small trucks.

Jones (Hoffman, Jloay Ranch) Clay Diposit. Loca-

tion: NWl sec. 19, T. 4 S., R. 6 W., S.B.M., near the

head of a small canyon midway between Joseph and
Bedford Canyons. Ownership: Mrs. D. ('. Hammond.
29.").") E. ("alifornia. Pasadena. California, owns about

400 acri's of randi land (purchased bv Coronita Ranch,
o D. C. McMillan, 8704 Colima Road, Whittier, Cali-

'irnia, in late 1957).

The Jones clay deposit, known in 1892 as Hoffman's
coal prospect, was later part of the Hoag ranch. The
owner in 1925 was A. E. Jones of Corona ; later the prop-

erty was accpiired by Mrs. Hammond. Local residents

report the period of jrreatest activity as about 1900 when
clay and coal were mined.

The mine area, which is covered with dense brush, is

alon» the northeast side of the Elsinore fault. These de-

posits are part of the nonniarine lower faeies of the

Paleocene Silverado formation. The strata now exposed
in the mine area are white arkosic sands, sandy buff to

gray daystone, cobble conglomerate and tawny and
gray fissile daystones which strike northwest and dip

about 30^ southwest ; the beds are overturned. The com-
mercial clay zone is not exposed but jiresumably occurs

below the white arkose. Tucker and Sampson (1929, pp.
500-501) describe the clay in the workings as a gray,

plastic clay bed approximately 6 to 8 feet in thickness,

dipping southwest about 20". Thin coal seams occurred

on both the top and bottom of the clay bed. The coal

seam at the outcrop was from 4 to 10 inches thick and
is reported to have been 4 feet thick in old workings
90 feet from the surface.

According to Tucker and Sampson (1929, pp. 500-

501 ) the principal mine workings were at the head of

the canyon and consisted of 4 adits ranging from 70 to

180 feet in length. These adits were driven on the two

coal seams. The production of clay from this property
probably was small and the coal is said to have been
used only locally. The property was idle in 1925 and
apparently has since remained idle. In 1956 all of the
workings were badly caved and only several old mine
rails and some scattered dump material mark the site.

Jordan Tile Manufactnriny Company. Location: 909
Railroad Street, Corona, in the NEJ sec. 26, T. 3 S., R. 7
W., S.B.M. (projected), in Corona Xorth fpiadrangle.

Ownership : Mosaic Tile Company, Zanesville, Ohio.

At the plant of the Jordan Tile Company, built in

1948, three types of tile are manufactured aiul include:

(1) "vitreous" tile, used to make unglazed ceramic mo-
saic; (2) "quarry" tile, used on industrial floors and
walls; and (3) "Granitex", assembled in .sheets and
used on floors and walls. As the company has no mining
properties, raw materials are purchased from a number
of suppliers. This plant (fig. 11) has two complete cir-

cuits, one for "vitreous"' tile and "Granitex", and the

other for "quarry" tile, and is the principal supplier of

these products in southern California.

Raw materials used in the "vitreous" tile include tale

from Gouverneur Talc Company. Inc.. \ew York; feld-

spar from the Consolidated Feldspar Department of the

International Minerals and Chemical Corporation, King-
man, Arizona ; silica, feldspar, and silica spar from Del
Monte Properties Company, Pacific Grove, California;
kaolin from the southeastern states, including Georgia
and Florida; and .small amounts of stain to produce the

desired colors. After j)ugging, the mixture is put through
manually operated presses which make 5 to 20 tiles,

depending upon the size. Most of the tile is made in

one-half to one inch squares, but various sizes and
shapes are made and some tiles are as much as 2 inches

square. The pressed raw tiles are hand-trimmed to re-

move rough edges, stacked on kiln cars, and fired in a

tunnel kiln. The finished "vitreous" tiles, which are

made in various colors, are hand-assembled into any de-

sired mosaic pattern and have found a wide range of

use in the building industry.

p'ir.i Ki 11 .1:1. Ill Tile Manufacturing Coni|KiM.\ ];;ini. ( ase is in open building at left background. Largir

building hou.scs pugging machine.?, presses, tunnel kilns, .^turago and sliippuig facilities and offices. One of the first clay pipe manufactur-

ing plants in the Corona area—the Pacific Clay Manufacturing Co. (fig. 1)—occupied this site from about IIXK) to early ]!l20's. Observer

faces northwest.
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Red, brown, buff and gray colored "quarry" tile, in

several sizes, is manufactured from California raw ma-

terials, mostly from nearby quarries in the Silverado

formation. Tliesp include white, sandy fire clay from the

Sloan Number 1 ]ut of Gladding, McBean and Company
at Alberhill; red nwttled clay from the Harrington and

Atlas clay pits 8 miles southeast of Corona along the

east side of Temescal Wash ; clay shale from the Thomas

clay deposit, east pit (see herein) ;
and waste clay from

the processing of clayey sand at the Corona silica sand

deposit (see herein). Lesser amounts of fire clay from

Lincoln and lone, California also are used. No artificial

coloring is added, the earthy colors coming from the

clays. After pugging, the clay mixture for "quarry"

tile" is extruded, cut in various sizes, and fired in a tunnel

kiln. The finished tile is then packaged in cardboard

boxes for rail or truck shipment.

"Granitex" is a trade name for a tile which is related

to both the "vitreous" tile and "quarry" tile. It is

pressed, as the "vitreous" tile, but like "quarry" tile,

it is made of and colored by, natural clays from the

Corona area. The "Granitex", made in various shades

of brown and red, has a speckled api)earance and the

tiles are assembled in sheets similar to the unglazed

ceramic mosaics made with the "vitreous" tile.

Kroonen Clay Deposit (Keno Group; Dutch Placer).

Location: Si sec. 4; NEi sec. 9; NWf see. 10, T. 4 S.,

R. 7 W., S.B.M., about 3 miles .southwest of Corona be-

tween Tin Mine and Mabey Canyons. Ownership : Mary
L. Kroonen, 708 West Eightli Street, Corona, California,

owns eight patented placer claims : Victor, Little Can-

yon, Dutch Republic, Big 4, White Clay, Kroonen, Black

Chief, and Keno totaling about 150 acres. John Tillotson,

807 Park Lane, Corona, owns the Leo Lorenzo placer

claim (20 acres) originally included in the Kroonen
group.

The Kroone.i group is adjacent to the old McKnight
mine and probably the early exploration occui-red dur-

ing the same period, about 1890-1900. The property had
been sufficiently developed so that patent was applied

for in 1914. It was granted in 1917 to Leo Kroonen,
Corona. By 1928 the property was idle but had been

developed by tunnels and o\)on cuts (Tucker and Samp-
son, 1929, p. 501). In 195(i, the tunnels had been made
inaccessible by caving and the cuts were slumped, but

clay exposures were observed in several open cuts. The
anujunt and the exact period of production are unknown,
but this property probably furnished red-burning and
perhai)s some fire clay to several nearby clay products
manufacturing plants which were active about 1900 to

1920. The property apparently has been idle for many
years.

In the northwest part of the dc])osit, where most of

the mining aiijiears to have been done, red mottled clays

with good plasticity and thin lenses of dark gray, dense,

kaolinite clays associated with lignite are intercalated

with buff clay shales, thin-bedded micaceous .sandstone,

and conglomerate. The beds, which are part of the

Paleocene Silverado formation, strike northwest and dip
vertically to steej)ly overturned to the southwest. These
beds are nuu-h disturbed by faulting and form the nar-

row part of a wedge-shaped fault sliver of Silverado
formation sedimentary rocks. The clay beds are not well

exposed but the red nuittled clay may be as much as

10 feet thick while the kaolinite and lignite zones range
from several inches to one foot in thickness. The lateral

extent is not traceable more than several tens of feet.

Reserves of clay appear to be small.

Liston Brick Company. Location: SE cor. NW| sec.

16, T. 4 S., R. 6 W., S.B.M., on State Highway 71 about

5^ miles southeast of Corona, on the east side of lower
Bedford Wash. Ownership : Lionel P. Liston, P. O. Box
4, Corona, California.

The Liston Brick Companj' manufactures common
brick ])roducts in both common and commercial sizes.

This plant (figs. 12, 13) was established in 1948 by Mr.
Liston, who had previously operated the Coast Brick
Company in Torrance. The processing includes grinding

and mixing of several raw material components. After
pugging, a vacuum pump removes air and the mixture
is extruded uiuler pressure. Various brick sizes are cut

and placed in a curing yard. After curing about 5 weeks,

the bricks are fired in a field kiln—the final operation.

About 20 workers are employed, including the plant

crew and sales personnel.

The company purchases all of the mineral raw mate-
rials used from j)roducers in the Corona South quad-
rangle. These materials are furnished from three sources:

(1) diatomaceous shale of Miocene age is supplied from
the Chocolate Drop deposit (figure 15; see tabulated

list)
; (2) Owens-Illinois Glass Company provides sandy

clay stripping waste material from the (piarry at their

nearby glass sand plant; and (3) small amounts of local

soil are sometimes used.

McKniyht Claij Mine. Location : NE| see. 9 ; SWj sec.

3; NWi see. 10, T. 4 S., R. 7 W., S.B.M., along the south

side of Kroonen (Richardson) Canyon about 3 miles

southwest of Corona, between Tin Mine and Mabej- Can-
yons. Ownership : Pacific Clay Products, 1255 West
Fourth Street, Los Angeles, California, owns three pat-

ented iilacer claims (Lucky, Trio, and McKnight), and
one unpatented claim (Old Shaft), totaling about 65

acres.

Development of the McKnight deposit began about
1885 with the discovery of coal (Goodyear, 1888, p. 505).

Coal mining proved to be unprofitable, but attention was
soon turiunl to the associated clay beds. t!rawford (1896,

pp. ()1()-617) reports that 200 tons of day ])er month
were s]ii]iped by J. II. McKnight to plants in South
Riverside (Corona) and Los Angeles during 1896. By
1905 the property had been acquired and patented by
the Pacific Clay Manufacturing Company, Los Angeles;
before 1915 holdings of this company were acquired by
the Pacific Sewer Pipe Comiianj' which later became the

Pacific Clay Products Company, now known a.s Pacific

Clay Products, tlie current owner, and the operator of

the property for many years.

The McKnight mine was closed down during the mid-
dle or late 1930 's and has since remained inactive except
for small intermittent production of red-burning clay

from open ])its. The amount of jiroductiou is not known,
but judging from the extent of the workings and frag-

mentary rejjorts, a large tonnage of both red-burning
claystone and fire clay must have been produced over a

period of activit.v spanning nearly 50 years. However, b.v

today's .standards, it would not have been considered a

large mine at any time.

'
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Vkvkv. IL*. I.istim I'.iick (oiuiiiiiiy pliiiil in h.wer llftlluid \Vll^ll. Uinv iiiaCt-iials ( It-ll ) iiic lilnuU'il liv liulliltizir. Hiiililiii); left nf

router lumses puKi-'inj;. ('XtriidiiiK, and cutting mathines. After curing the luifUs are tired in field kilns (rij;lit middle distance). Observer
faces niirtlieast.

Kli.i Hh: i:i. i'lant and tinislied lirick storage yard nf I.istiin Ttrick Cdnipany. li)wer Hedfiird Wash. I'lant (left liackKnmnd ) . raw clay stock-

pile (center backjirownd ) , (ittice and sli<i]i (rislit hacktironnd ) , finished lirick storage in forejjroiind. Oliserver faces southwest.
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Kiornic 14. Field kilns of I.iston Urick Company. Rrioks in left f.ir(';;i-onn(l li.ivc been .stacked to form a field kiln and the onfside kiln

wall is lieing erected. Kiln in left center hack^ronnd lias heen fired and the ontside kiln wall is l>eiM(; removed. Kiln in right center fore-

i^roiind has lieen fired and almost coinidetely dismantled. Kiln in risht liackKronnd has the ontside wall erected, sealed with "nind" and
pipes installed, ready for natnral gas firing. After firing the walls are removed and the brick is sold directly from the kiln piles. Observer
faces southeast.

*PW.vv#

I'iGiKK l."p. Chocolate Drop clay shale deposit. Topancn formation (middle Miocene) diatoniaceoiis shale is mined hy bulldozer and
loaded by skip loader on trucks for transport to the nearby I.iston Hrick Com|iany. where the shale is used in the manufacture of commi>n
brick products. Observer faces southeast.

i
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Tlie McKiiii^lit dpposit is in the sedimpiitary clay open pits. Larj;e (|uantities of hifrh-refractory clays were
series of tlic I'aleocene Silverado formation, and in- beiiifr mined by uiiderfrround methods for use in the

eludes iron-stained elay shale, red mottled elay and I'acifie Clay Manufacturint; Company's plant one mile

•rray fire elay. Tlie elay beds erop out in several open west of Corona (fifr. 1). Sewer pipe, water pipe, frlazed

pits and euts on a low, brush-eovereil hill alonj; the and niif:hized tiles, fine linin<rs, ehinniey pijjes, firebrick,

south side of Kroonen Can.von. The elay section is not electric coiuluit, and terra cotta were amon<r the prod-
completely exposed, but fraurmentar.v exposures aiid nets manufactured at this plant. The fire brick was
previously published descriptions su^pest that the Mc- made from the refractory ela.v of the McKnif,'ht mine
Ktiifrht s('(|uenee is similar to the sedimentary sequence while the comnion clay products were made from Te-
at Alberhill, According; to Dietrich (lf)28, p. 179) the mescal Valley clays obtained southeast of Corona (Au-
McKnifjht deposit consisted of two princijial la.vers of bury IflOfi, p. 224).

eonnnercial clay; an u])per layer, 60 feet thick, of red The Pacific Sewer I'ipc Company was opcratinjr the Mc-
burnin-i' material, and used in the manufacture of com- Knijiht mine in 1!)!;") and was usinfr the refractor.v clay
iiion clay products; and a lower layer of fire clay, 30 to manufacture fire bricks (Acorn brand) at Corona
feet thick, used for fire brick. Kesults of extensive (Merrill 1!)!!), pp. .^f), 570). Boalich (1920, pp. 89-90)
laboratory tests of these two cla.v types are {riven by reported that flint-fire clay was mined in 1919 from a
Dietrich (1928, p. 277). The clay deposits are inter- vertical shaft 130 feet deep and that two men were em-
calated with sandstone and con{;lomerate. The.v are ployed at the mine. Fire brick from the McKni{;ht clay
underlain by frreen, buff, and reddish-brown sandstone and common clay products from Tcmcscal Valley clays
and overlain by clay shale which is stained ])ink or i-ed were manufactured at tlic Corona plant which emplo.ved
by iron oxides. This shale was used early as red-burninp: .")0 to (iO persons. Accordinfr to Dietrich (1928, p. 179)
clay (Sutherland 1935, p. 77). According: to Sutherland Pacific Clay Protlucts was minintr fire cla.v in 1925 from

I 1935, p. 77) most of the mined cla.v was a flint-fire the McKnijrht propert.v through a lower adit 410 feet

clay, moderately sandy and well-indurated and contain- lonp: and an upper adit 70 feet above and 500 feet to

injr various proi)ortions of ver.v fine-prrained, {zray to the west. The two adits were connected by a raise; clay
black, disseminated carbon. The carbonaceous material was mined bv room and pillar methods, dumped into

is concentrated in places in lenses and pockets of coal the raise, and drawn off into small mine cars in the lower
which contain occasional lenses of pisolitic cla.v. In other adit. The rooms were about 15 feet hijrh and connected
places an extremely hard, lifrht-jrra.v fire cla.v occurs with an open pit and adit at a still hifrher level from
without the more extensive black fire elay. Anal.vses which red-burnino; sewer pipe ela.v was being mined. Ex-
from Pacific Clay Products are as follows (Sutherland tensive workiufis of a similar character were to the

1935, p. 78) : southeast, but the clays there had been exhausted some
Ulark MrKiiifihf Rf<I Mrh'iiiyht riiii/ vcars before 1925. Reserves of fire cla.v were believed
''<<>/ (fi'-eriny) ( r,',l-hi,n,i„,,) to be small, but a considerable tonnage of red-burning

j,.^_ .^r"'
''l'^^"^

sewer pipe clay remained (Dietrich 1928, p. 179).

AljOnillllllllllllllll I il.&i ''l 5'>
Mining and loading was by hand methods and output

1-V203 I_I- ~2.06 ~A.\2 '" 1''25 was 50 tons per day each of red-burning and
Cno 1.90 .24 fire clay. The clay was trucked to a railsiding for ship-

Aik'^iiV n s^
"^^"* ^° ^'^^ V^ai^^ in Los Angeles, the Corona plant

Iftnition losnilll Iir 1002 8 73
having burned down several years earlier. Production of

^^^j j^^^^^^.^^^ ^ j^^ ceased several years later but fire clay

The McKnight clays occur in a fault block of sedi- was still being mined in 1931, overhead stoping methods
mentary rocks of the Silverado formation. The fault being employed (Sutherland 1935, p. 78). The property
block is triangular in plan, and is about (5,000 feet long has been idle since about the middle 1930 's, except for

with a maximum width of 2,500 feet, bordered by Upper small intermittent production of red-burning clay from
Cretaceous sandstone, conglomerate and shale of the open pits and occasional sampling. In 1942 a small
Ladd formation, undifferentiated. The structure is fur- tonnage of red "ladle" clay was supplied to Pacific

ther complicated by cross fractures and folding which Cla.v Products Lincoln Heights plant in Los Angeles
make the cla.v beds difficult to mine. The Paleocene and about 1952 several hundred tons of red-burning cla.v

clays ma.v rest unconformably on and be infolded with were mined. B.v 1945 the main workings were caved and
Upper Cretaceous rocks and were later disturbed by inaccessible. At present (1958) several small adits are

complex faulting. However the Paleocene rocks seem to open but show little cla.v ; several open pits above the
compri.se a fault block. Reserves of fire clay probabl.v are old underground w-orkings partly expose the clay se-

nieager and those of the red-burning cla.v are somewhat quence. There are no plans to reopen the property,
more abundant, but no meaningful estimate of clay re- Middlesworth Clay Deposit (Brown Star Claims; Lord
serves seems possible from available data. .?, Freeman ?). Location: NWi sec. 14; SWi sec. 11;
The McKnight i)roperty was mined mostly by under- XEj sec. 15, T. 4 S., R. 7 W., S.B.M., about 3i miles

ground workings which literally honey-comb the mine south of Corona along the can.von (TiOrds Can.von) and
area (Sutherland 1935, p. 79). By 1887, an adit had intervening ridges midway between Main Street and
been driven into the hill about 60 feet and a winze about Hagador Canyons. Ownership: Josephine Middlesworth,
170 feet deep sunk from the adit in a search for coal 847 West 9th Street, Corona, California, holds three un-
(Goodyear 1888, p. 505). At the time of patent (1905), patented placer claims (Good Luck, Good Hope, Valley
the property had been developed by four adits, with Brief) in the XWj see. 14 totaling about 37 acres. Wil-
level workings totaling about 500 feet and two small Ham H. Redding, et al., 1008 South Pacific Avenue, San
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Pedro, California, own 105 acres of patented ranch land

(NiNEi sec. 15; SW} sec. 11) and one unpatented

placer claim (Red Bull No. 1, S-iSE^ sec. 10) of about

80 acres. Patented ranch land totaling 12.5 acres in the

NiNWiNWi sec. 1-t was owned in 1944 by Mrs. Mabel

M. Freeman, Riverside, California.

This property apparently now embraces part of sev-

eral clav and mineral paint deposits operated as early

as 1905"by George W. Lord (Aitbury 1906, p. 203) and

later by G. R. Freeman who intermittently produced

crude clay from 1918 to 1937. Some of this production

may have come from an extension of these clay deposits

southeastward to Main Street Canyon (Corona Placer,

described lierein). By 1944, J. C. Middlesworth, Corona,

held four 20-acre placer claims, known as the Brown
Star claims; the patented areas were owned by the Free-

man interests. Early development was by open cuts,

shallow shafts and two adits, 150 feet in length. In 1943,

the Kaiser Steel Corporation took a short term option

on the property and did considerable exploratory work.

The production is not known but ]n-obably was not large,

and there has been none for many years.

The clays crop out in bulldozer cuts and pits adjacent

to the Elsinore fault in the steeply rising foothills of

the Santa Ana Mountains. The clays exposed are sandy

clays and semi-plactic clays of the nonmarine part of

the Paleocene Silverado formation, and consist of two

principal types—a greenish-brown pisolitic "bauxite",

and a semi-plastic red "pottery clay" with a conchoidal

fracture. Folding and faulting have deformed the clay

beds and the Silverado formation but the Silverado beds

have a general northwest strike and dip from 50° to 60°

NE in the mine area. However, one bed of "pottery

clay" dips about 15° SW, and the largest exposure of

bauxitie clay is nearly horizontal. There appear to be

three beds of "bauxite" and one bed of the red mate-

rial, separated by sandy clays. The "pottery clay", the

basal unit of the sequence, is reported to be from 20 to

30 feet thick and is separated by about 70 feet of sandy

clay from the overMng beds of impure "bauxite"

which range from 2 feet to a maximum of about 6 feet

in thickness (Tucker and Sampson 1945, p. 161). The
"bauxite" beds, averaging about 3 feet in thickness, are

exposed over an area about 300 feet square. The bottom

parts of the "bauxite" beds are reported to contain a

dense, hard, flinty, non-jdastit! clay known in the in-

dustry as "bone clay".

The latest and most extensive development work on

the property was done in late 1943 by the Kaiser Steel

Corporation in an effort to develop a source of alumina-

rich clays (25 percent alumina, or greater) for use in

steel manufacture. Detailed investigations were made of

the N\V|N\V| sec. 14, wiiich had been idle for many
years and was covered with dense brush. Bulldozers re-

moved the brush and overburden and clay was exposed

at a number of points; six new cuts were made, nine old

cuts were cleaned, and two old adits were reopened. The
average of 107 samples taken from surfaces thus exposed

and from shallow auger holes was 18.9 percent alumina,

57.11 percent silica, and 5.11 percent iron oxide. The
bauxitie clays varied from a high of 31 percent Al^O;,

to a low of 15 percent AUO;!. Approximately 30,000 tons

of bauxitie clay averaging above 25 jx'rcent Al_.().i con-

tent were proved, and an additional 30,000 tons of red

clav that contains less than 25 percent AlnOs (Draper,

1944).

The property was not opened as the clay did not prove
to be sufficiently rich in alumina to meet the require-

7nents, tonnage estimates were low, and there is consid-

erable overburden which would re((nire much stripping

for full recovery. Little exploratoi-y work has been done
since 1943 and the propert}' was idle in 1956.

Skii Ranch Claij Company Deposits. Location: W^
and SE] .sec. 4; E^ sec. 5, T. 4 S., R. 7 W., S.B.M.,

abinit 3i miles southwest of Corona along Mabey and
Wardlow Canvons and intervening ridges. Ownership:
Clifford and Maude M. Tillotson, P. 0. Box 237, Corona,

California, own four patented placer claims (Fire Clay
No. 1, Fire Clay No. 2, M & M placer, and Susie) ; and
three unpatented placer claims (Insight No. 1, Insight

No. 2, and Frenchy placer) totaling about 170 acres.

They also own clay-bearing patented ranch land in the

S.'jXE:} sec. 5 (Sky Ranch clay mine, west pit) and in

the XW.ISE] sec. 4 (McClintock pit), totaling about 85

acres. John Tillotson, 807 Park Lane, Corona, owns one

patented placer claim (Leo Lorenzo, 20 acres) formerlj'

part of the Kroonen group which is described elsewhere

in this report. These properties are operated collectively

by the Sky Ranch Clay Company, P. O. Box 398, Corona,

California.*

The clay-bearing area lies along Mabey and Wardlow
Canyons and the intervening east-trending ridges, where
Paleocene clay and Upper Cretaceous clay shale are

exposed in cuts and pits made in the steep, brush-covered

hills. The McClintock pit, the easternmost deposit, is

along the north side of Mabey Canyon. To the west the

Susie i)it (jccujiies a saddle midway between Wardlow
and Mabey Canyons and the Fire Clay group adjoins

the west edge of the Susie pit. The Frenchj- placer (Sky
Ranch clay mine, east pit) is astride Wardlow Canyon
and adjoins the north boundaries of the Susie pit and
Fire Clay group. The Sky Ranch clay mine, west pit,

lies along the north side of Wardlow Canyon west of the

Frenchy jdacer.

Operations in the vicinity of the patented properties

began about 1900 when a small tonnage of clay was
shipped from the Susie claim (McVicar pit) to the Cali-

fornia Clav Manufacturing Company in Los Angeles
(Anbury 1906, p. 223). The Fire Clay Nos. 1 & 2 and
the M & M placer, then known as the Fire Clay group,

were patented to J. II. Moore and George T. Mabey,
Corona, and the Susie placer to William G. McVicar in

1913. There followed a long period of inactivity, al-

though the Susie claim, later acquired by Earl M. Mc-
Clintock, may have had small intermittent production.

Additional claims were held at different times by various

locators, but none is known to have been productive.

A renewal of activity began about 1945 when Earl

McClintock located the Insight Nos. 1 & 2 claims. In

1946, these claims were leased to Clifford Tillotson, op-

erator of the Sky Ranch Clay Company, who, in 1945,

began deve]o]iiiig .sources of red-burning clays for use

at the Tillotson Refractories Company in Corona. The

• Pacific Clay Products, 1255 West Fourth Street, Los Angeles,
California, on September 1, 1957 acquired the Susie placer claim
and the patented ranch land in the S-JNEJ sec. 5 and NWiSEJ sec.
4, T. 4 S., K. 7 W., S.B.M., totaling: about 105 acres. Mining opera-
lifuiK continued as Pacific Clay Products, Corona shale mine.
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FioiRK Hi. Sky UaiK'li t'l.'iy ('omii:iMy mine, west pit. Clay
slijile iif the I.;i<l<l furniation. undiffiTcntiatwl (I'pper C'retiut'ous)

is loospiieil !iii(l stiickpiled by ripiii'r-lnillili)zi"r at left. The loosened

material i.x loaded liy skiplnader (ri^'lil) on trueks for transport

to Tillot.son Kefraetories t'onipany in Corona. This is the typical

method employeil in mining day shale deposits in the Corona area.

t)l>.servi'r faces northeast.

FreiiiOiy placer was located by J. A. Carniile in 1948.

Ill the early 1950 's the Susie claim was operated by
Earl M. McCliiitoek who fiiriii.shed some clay to the

Mission Clay Products Corporation at Olive, for use in

the iiianiifacture of sewer pipe. By 1955, all claims had
been deeded to Mr. Tillot.son, who since about 1945 had
continuously produced each year several tens of thou-

sands of tons of red-burning clay and clay shale. This

has been used as a constituent in the manufacture of

common clay products at the Tillotson Refractories

Company, Corona (see herein). The clay shale is locally

termed " Wardlow shale".

The Sky Ranch Clay Company deposits, except the

Susie claim and the McClintock pit. are mostly in clay

shale and siltstone of Upper Cretaceous age assigned to

the Ladd formation, undifferentiated, but the clay shale

on the Fire Clay group belongs to the Holz shale mem-
ber of the Ladd formation. The clay shales, which contain

hard, irregular limy beds and concretions, in general

strike northwest, dip 40° to 80° northeast and are inter-

calated with sandy conglomerate and ma.ssive sandstone.

The principal botly of clay shale currently (1957) being
mined crops out in a band about 500 feet wide along
the north side of Wardlow Canyon and the shale can be
traced northwestward along a strike length of 1500 feet.

The area is traversed by several northwest- to west-

trending faults which, on the Susie claim, have caused

a wedge-shaped block of typical sedimentary clays and
lignite of the Paleocene Silverado formation to be down-
droppetl between two topographically higher blocks

whicli contain sandstone and conglomerate of the Upper
Cretaceous Ladd formation, undifferentiated. This struc-

ture might also be interpreted as a faulted syneline with

Paleocene roeks, draped in part unconformably over
Upper Cretaceous rocks. The Paleocene clays exposed in

the Susie pit in 1957 included red and yellow mottled

pisolitie beds 1 to 2 feet thick but exposed only for a

length of several tens of feet in the central part of the

pit, and a sandy white, red, greenish, and blue-gray clay

zone 5 to 10 feet thick traceable for about 150 feet along
a shear zone on the soyth side of the Susie pit. The .same

FlGTRE 17. Clay shale stockpile. Sky Ranch Clay Company
mine, west pit. Hipper-tmlldozer (upper left) loosens the clay shale

and pushes t.he loosened material to the stockpile from which a

skiploader I lower ri^ht ) loads trucks. Observer faces north.

structure extends eastward about 2,000 feet to the Mc-
Clintoek pit where traces of clays similar to those in the

Susie pit are exposed.

Development has been by open cuts and short adits.

By 1910 the Susie claim had been explored by three

cuts and four short adits. Later mining on this claim

was by open cuts which were active during the early
1950 's, and by 1957 the pit area was 250 feet wide and
350 feet long. The Susie pit continues to be intermittently

active. Development on the Fire Clay group included

four short adits and seven open cuts in 1910. Later min-
ing was from a small quarry, active about 1950. The
McClintock pit has been explored by several shallow

pits and cuts. The foregoing areas were all idle in early

1957.

Mining currently (July 1957) is in the west end of

the Frenchy placer along the north side of upper Ward-
low- Canyon and adjoining patented ranch land to the

west ill the SiXE^ sec. 5 (Sky Ranch clay mine, west

pit). Development of the present Sky Ranch clay mine
began in 1951 when Upper Cretaceous clay shales were
stripped by bulldozers. A quarry was opened on the

Frenchy jjlacer claim (Sky Ranch clay mine, east pit)

about 2,000 feet east of the currently (1957) active west

Fk;i KK l.s. I.oa<linf; clay shale. Sky Ranch Clay Company
mine, west pit. Typical methoil of loading day shale in the Corona
area. Observer faces northeast.
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Figure 19. Sky Ranch Clay fompany mine, east pit, north .<;i(le of Wardlow Canyon. Quarry exposes clay shale of the Ladd formation,
iindifferentiiited (Upper Cretaceons). Typical hrush covered terrain of the Sky Ranch Clay Company mine area. Observer faces northeast.

pit and along the north side of Wardlow Canyon. The
east pit furnished from 10 to 20 thousand tons of clay

shale each year for several .years, but has been inactive

since about 1956. The west pit (figure 16) which is de-

veloped in an Upper Cretacous clay shale zone along
the north side of Wardlow Canyon, is about 500 feet

wide, the loading face is about 20 feet high, and the

shale has been mined to depths ranging from 5 to 10

feet over a strike length of about 1,500 feet. Tliis pit

was opened early in 1956, and in 1957 was the principal

source of clay shale used by the Tillotson Refractories

Companj', Corona, discussed elsewhere in this report.

Paleocene clays appear to have little areal extent be-

yond the present limits of the Susie and McClintock
(piarries and reserves appear to be small. Large areas of

Upper Cretaceous clay shale provide many hundreds of

thousands of tons of reserves of red-burning clay shale,

but probably only a part of the shale will prove suitable

as a constituent for the manufacture of common clay

products because of sandy and limy zones and gypsum
veinlets.

Before 1956, the .shale was mined with a combination
Caterpillar-bulldozer-ripper which pushed the material
into small wooden or steel chute-bunkers (figure 10) for
loading into small trucks for trausi)ort to the Tillotson

Refractories Company in Corona. Since early 1956, min-
ing has been with a Cateri)iliar l)-4 combination bull-

dozer-ripper (figure 17) which lias loosened and moved
the shale to a stockpile. Prom here a caterpillar No. 933
Traxcavator skip loader has loaded the shale on a 4-yard
dump truck (figure 18). Two men do the mining, one
operates the bu]ldozer-ripi)er and the other loads the

dump truck and hauls the sliale to Tillotson Refractories

Company. Hard limy concretions which are locally inter-

calated in the shale, are removed by hand sorting at the

mine.

Thomas Clay Deposit, East Pit. Location : NW^ sec.

33, T. 3 S., r; 7 W., S.B.M. (projected), about 3 miles

southwest of Corona, along the east side of the major
west branch of Wardlow Wash. Ownership : Charles A.
Thomas, P. (). Box 518, Corona, California, owns this

property as i)art of the 500-acre La Sierra Stock Ranch

:

apjiroximately 23 acres are leased to Gladding, McBean
and Company, 2901 Los Feliz Boulevard, Los Angeles
39, California, who have sublet mining rights to the east

pit area to Joe Deleo, Jr., clay supplier and mining con-

tractor, 1233 Garretson, Corona, as operator.

In 1951 Joe Deleo, Jr., began prospecting activities

which led to the discovery of the clay deposit on the

Thomas projierty. The clay-bearing area subsequently
was leased to (iladding, McBean and Company and Mr.
Deleo began mining clay as a sublessee during 1953. A
small production of only a few thousand tons each year

has been nuiintained with .some increase in production
during 1956. Mr. Deleo supplies red-burning clay shale

to several manufacturers of common clay products in

the Metro]>(}litan Los Angeles area. These manufacturers
include the Atlas Sewer Pipe Company, Whittier, and
the Jordan Tile Manufacturing Company, Corona.

The red-burning clay shale is obtained from a fissile

imirine claystone of the Paleocene Silverado formation.

The claystone is buff to light gray in color and contains

hard, limy conci'etionary zones. The claystone has an
average strike of about N. 70° W. and dips vertically or

steeply eastward. The clay zone being explored, includ-

ing the adjoining west pit, has an exposed width of
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nearly 500 feet and an exposed strike len<;tli of about
l.UOO feet. It is enclosed by, and may grade both later-

ally and along the flanks into, sandstone and cobble con-

glomerate.

Development consists of bulldozer cuts and benches,

that have formed a sl(ii)ing (Hiarry face about 200 feet

liigli and as nnieli as ."{(H) feet wide. The elay shale is

stripped and mined intermittently by means of a combi-

nation tractor buUdozcr-riiiiier which stockpiles loose

material at the foot of the face. There a vertical face 50
feet high is being cut (figure 20) where the elay is loaded

by a 11 cubic yard Lorain power shovel into 12-yard

semitrailer dum]) trucks for transport to the .several

manufacturers. Irregularly distributed limy concretions

are removed at tlie mine by liiind sorting.

FiiiiRK 20. Thomas ola.v deposit, east pit (operated l).v Joe
Deleo, .Ir. ). Fissile claystone of the Silverado formation (Paleo-
ceiie ) is mined by a ripper-bulldozer which piles loosened material
from hill above at toot of sloping quarrj- face. Loosened material
is loaded by the IJ cubic yard power shovel into dump trucks for

transport to several manufacturers of oommon clay products. Ob-
.server faces southeast.

Thomas Clay Deposit, West Pit. Location: NW^ sec.

33. T. 3 S., R. 7 W., S.B.M. (projected), about 3 miles

southwest of Corona, along the west side of the major
west branch of "Wardlow "Wash. Ownership : Charles A.
Thomas, P. O. Box 518, Corona, California, owns this

property as part of the 500-acre La Sierra Stock Ranch;
approximately 23 acres are leased to Gladding, McBean
and Company, 2901 Los Feliz Boulevard, Los Angeles
39, California. Mining rights to part of the property are
sublet to Joe Deleo, Jr., Corona, who operates the ad-

joining east pit, across the canyon.
Gladding, McBean and Companj^ began development

of this property in 1954. Extensive sampling, including
core drilling of the clay shale, was done during 1955.

The drilling is reported to have indicated several mil-

lion tons of reserves. This material would probably be
suitable as a constituent for red-burning common clay

products. The production consists of a few hundred tons
utilized for plant tests, and in October 1956 several

thousand tons of clay shale remained stockpiled in the
canyon between the west and east pits.

The deposit is on strike with the east pit across the

canyon and is an extension of the same deposit. Excel-
lent Paleocene marine fossils have been found (locality

29, pi. 1) in the west pit. Here sufficient cuts have been
made to show that the nearly vertical clay shale and silt-

stone contain intercalated cobble conglomerate and saiul-

stone. These appear to lens out abruptly both along the

strike and from side to side. The workings expose a thick-

ness of about 400 feet of continuous clay shale.

The property is developed by open cuts and benches
on several levels. Mining has been done with bulldozer
and rij)per. Intermittent development work is continuing.

Tillotson Refractories Company *. Location: 1150
West 6th Street (State Highway 71), Corona, SW i sec.

26, T. 3 S., R. 7 W., S.B.M. (projected), in Corona North
quadrangle. Ownership : Tillotson Refractories Com-
pany, 1150 West 6th Street, Corona. Clifford Tillotson

owns and manages the operation and Gerritt Poelstra is

superintendent.

Tillotson Refractories Company began operations in

1941 with the manufacture of insulating fire brick from
clay purchased from the Albcrhill Coal and Clay Com-
pany. In 1945, Mr. Tillotson began utilizing clay shales,

from his Sky Ranch clay mine, in the manufacture of

vitrified clay sewer pipe. Since then this has been the
only product manufactured.

Raw materials used include (1) Upper Cretaceous
clay shale (locally designated "Wardlow shale") from
the Sky Ranch Clay Company (already described in this

report)
; (2) red mottled clay of the Paleocene Silverado

formation and mined at the Harrington clay pit 9 miles
distant to the southeast on the east side of Temescal
Wa.sh and north of Dawson Canyon, and (3) "ball
clay" (a plastic, refractory, sedimentary clay which is

principally kaolinite and other aluminum silicates) of

the Paleocene Silverado formation supplied by the Elsi-

nore Clay Company from pits 2 miles north of Elsinore
on State Highway 74.

Hi this modern plant (figure 21) the raw mix is made
from a mixture of about 65 percent clay shale, 20 per-

cent red mottled clay, and 15 percent "ball clay".

Sewer pipe is formed by a combination pug mill, de-

airing and extruding machine. The pipe is then glazed

and placed in drying rooms where it is dried by gas
heat. From the drying rooms the pipe goes to "bee hive"
periodic kilns for setting and burning, the final step in

the process. The plant has been in continuous operation

since 1941 and has grown steadily. There are now (1957)
about 100 employees.

Vitrified sewer pipe is made in 4-, 6-, and 8-inch sizes

and is mostly sold locally, but also reaches market areas

as far distant as San Diego and Arizona.

Coal

Small quantities of lignitic coal are reported to have

been mined near the mouths of Eagle and Main Street

(Gypsum) Canyons, from a small canyon east of Joseph
Canyon, and from the vicinity of the McKnight clay

mine between Ilagador and Mabey Canyons. Consider-

able carbonaceous material is scattered irregularly

through nonmarine sandstones and soft clay shales, gyp-

• Acquired by Pacific Clay Products, 1255 West Fourth Street, Los
Angeles, California, on September 1, 1957. Operation continued with-
out immediate major changes as Pa'-'fic Clay Products Corona PlanL
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Figure 21. Clay pipe mnmifacturing plant of Tillotson Refraotmips Conipaii.v, Corona. Raw materi.il is jiround, piigged and extruded
to form clay pipe in buildinf; in background. Also in this building the pipe is glazed and dried by gas heat. The pipe then goes to periodic

"beehive" kilns (center) for tiring. Finished pipe is stored in yard (right foreground) to await truck shipment to users. Observer faces

southwest.

siferous in places, of the Paleoeene .Silverado forniatioii.

Where mined, the coal is in small lenses or pockets

closely associated with the economic clay zones of the

Silverado formation.

Goodyear (1888, p. 505) described an active coal pros-

pect about 4 miles southwest of Corona which may have
been on or near the area of the McKnight clay mine
where coal seams are still exposed in the old workings.

He reported that a bed of soft coal, ranging from 3

inches to 4 feet in thickness and very irregular in (|ual-

ity, was exposed by an adit 60 feet in length from which

a winze had been sunk about 170 feet deep.

Later, Tucker (1921, p. 325) reported the existence of

a coal seam 4 feet wide on the Iloag Ranch in the vicin-

ity of Joseph Canyon. Minor amounts of coal, not being

utilized, are presently exposeil in the active open pit

workings of the Sky Ranch Clay Company mine (Susie

claim) just nortli of Mabey Canyon. Recent (1956)

drilling in lower Bedford Canyon near Highway 71 is

reported to have encountered a lignitic coal zone 12 feet

in thickness.

Production of coal in the Corona district has evidently

been minor and was probably only for local use. All

properties are idle at present tmd have been so for many
years.

Dumortlerite

Dnmortierite is of value because of its excellent re-

fractory (|ualities. According to Pampeyan (1952, pp.
58, 56, 57, 70) there are several occurrences of nuisco-

vite-duniortierite-tournialine-(|uartz veins in coarse-

grained phases of the Cajalco quartz monzonite near

Temcscal Wash. These occurrences were first described

by Murphy (1930, pp. 79-80) and later mentioned by
Larsen (1948, p. 106), The bcst-defiiunl vein lies in the

NEi sec. 5, T. 4 S., R. 6 W., S.B.M., near the railroad

trestle. Another vein occurs in tlu' NW] sec. 33, T. 3 S.,

R. 6 W., S.B.M., south of Honu- Cardens. In a third

area, on the west side of Temcscal Wash in the NWVi
sec. 9, T. 4 S., R. 6 W., S.B.M. (projected), dnmortierite

is dis.seminated througli the quartz of the country rock.

Pampej-an (1952, p. 53) estimated that none of these

occurrences contained more than 2 percent of dnmortier-
ite. However, he described two richer occurrences east of

the Temescal Wash area, one about one mile northwest
of Cajalco Hill, the other about IJ miles northeast of

Cajalco Hill just northwest of the Cajalco spillway
near the N^ cor. sec. 1, T. 4 S., R. 6 W., S.B.M. These
localities are on the Lake Mathews tiuadrangle. The
locality northwest of Cajalco Hill is about 3 by 75 feet

in plan and contains an average of about 20 percent
diniiortierite by volume.

Gypsum (Gypsite)

Gypsite, an earthy mixture of very small gypsum
(CaSOj -21100) crystals with clay and sand or other

iminirities, has been mined in an area that lies along
the northeast flank of the Santa Ana Mountains and is

about 4 miles south and southwest of the center of

Corona. There a narrow, irregular belt, averaging
about 500 feet in width but as much as 3000 feet wide
containing rather low-grade gypsite, extends for about

3^ miles in a northwesterly direction between Joseph
and Tin Mine Canyons. Although the gypsum content is

only between 20 and 30 percent, the material carries

enough iron and lime to make it of value as a soil con-

ditioner (Ver Planck, 1952, p. 58).

During the first third of the twentieth century a con-

siderable tonnage of this material was mined and mostly

used locally as an agricultural mineral by orchardists of

the district, several of whom had their own deposits.

Mining ha.i been carried on in Hagador Canyon, Main
Street (Gypsum) Canyon and Eagle Canyon and here

and there from the intervening ridges. Gypsum was
mined, ground, and shipped from the Corona area as

early as 1900, but most of the mining took place from
1909 to 1919 and from 1924 to 1934; there have been no
shipments since that tinu^ although small amounts of

material nuiy have been sporadically mined for local use.

During the period 1943-53 there was a minor renewal

of activitv. Several claims were taken by location and
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both tlie Eajrle C'ain-on (Fra/.cr) and Ilafiador Canyon
deposits were taken niuler lease by several operators.

Apparently little material was niiiieil and in 1956 all of

the properties were idle.

Aceording: to Ver Planek (1952, p. 58) those who
have reported' production of pypsite inchide the Soil

Tone Company and E. K. E. Xonliof from Hajrador Can-
yon; CJ. AV. Lord from (Jyiisnm (Main Street) Canyon;
and the Aniestoy Mineral Fertilizer Company. Natural
Fertilizer Company, and Mineral Fertilizer Company
from Ea-rle Canyon. These operations are indicated to

have had production of less than lO.OOO tons each. Early
producers from unrecorded localities include El Cerrito
Ranch. \V. II. Jameson Comjiany, and W. C. Harth (Mer-
rill, 1919, p. 579). The latest "])roduction was in 1944
wiien Dr. Leon X. Katz, San Fernando, mined about
1.0(10 tons from the Frazer de]iosit in Eafrle Canyon. The
material was not sold, but used oidy for testiu": and e.\-

perimental purposes (personal communication. Dr. Leon
X. Katz, Dee. 16, 1956).
The host roek in the commercial gypsite belt, which is

adjacent to the Elsinore fault zone, is a mass of dark
jrreenish-^'ray hornblende andesite and dacite por]ihyries

of the Jurassic ( .') Santiajro Peak volcanics, which have
been mildly metamorphosed. In places the volcanic rocks

are hard and have been cut by shear planes that strike

northeast to northwest and dip steeply northwest or

northeast, or are vertical, giving a blocky appearance.
Elsewhere the volcanic rocks are soft and much weath-
ered, but with relic shear planes. Along the shear planes
are zones of hydrothermal alteration where the por-
phyries have been kaolinized and stained with limonite.

Some fractures are filled with calcite and the volcanic

rocks are pyrite-beariug. Closelj- spaced veinlets of fi-

brous gypsum cut the hydrothermally altered rock in

all directions. Probably both the gypsum-bearing altered

rock (gypsite) and the gypsum veinlets were mined.
Gypsite beds also occur locally in Up])er Cretaceous

and Paleocene clay shales which contain thin veinlets of

gypsum along fractures and bedding planes. Calcium
sulfate-bearing ground water being drawn upward by
capillary action has deposited these small gypsum crys-

tals. The gypsite beds in Cretaceous and Paleocene sedi-

mentary rocks have not been mined and are believed to

be too small for commercial development.

Tlie commercial production of gypsite in the Corona
area is hindered by several factors. For agricultural use,

the only possible current economic outlet for this ma-
terial, gypsite must generally contain more than 50 per-

cent gypsum although grades as low as -iO percent are

sometimes used under special conditions. Even so, the

Corona deposits would require beneficiation. The com-
mercial producer also must comply with the State De-
partment of Agriculture regulations which require

among other things that each lot or bag of gypsum must
bear a tag stating the percentage of gypsum which can-

not be more than 5 percent lower than the guarantee. In
the Corona deposits, it would seemingly be difficult to

maintain the purity of the product within the 5 percent
limit, unless the producer used a very low figure. Fi-

nally, the grade and size of the Corona deposits do not

appear to warrant the re(}uired investment in mining
and milling eciuipment.

Small-scale development of some of tlie Corona gyp-

site deposits for local agricultural use might be pos-
sible. This would be ])artic"ularly true if mine run ma-
terial would be of special benefit to local citrus groves.
However, even though the deposits are close to the citrus

area, the cost of mining and handling might rule out
such development in favor of commercial products which
are both fertilizers and soil conditioners.

Eaqle Canyon (Frazer) Giipsum Deposit. Location:
Lots 1 and 2, SWi sec. 18; X^XW^ sec. 24, T. 4 S., R. 7

W., S.B.M., along both sides of the mouth of Eagle Can-
yon, about 4 miles south of Corona. Ownership: T. A.
and F. M. Frazer, 718 Howard Street, Corona, California

own three unpatented placer claims: Eagle Group,
Eagle Group Xo. 2 and Eagle Group Xo. 3, totaling

about 150 acres.

In 1913 the Eagle Canyon deposit was mined for

agricultural gypsum by the Amestoy Jlineral Fertilizer

Company which became the Xatural Fertilizer Company
in 1914 and contiTuied the operation during 1914-15.

After 1915, the company became the Mineral Fertilizer

Company and operated in 1916 and 1917. The property

apparently was then idle for several years. T. A. Frazer
located some of the present claims in 1924 and others

in 1939. but evidently did only discovery and assess-

ment work. Dr. Leon X. Katz, 9837 Foothill Boulevard,

San Fernando, California, held the property under lease

in 1943-44 and T. A. Frazer located still another claim

in 1953. The recorded production of gypsite from this

deposit is -small. Only during the years 1913-17 was the

mined material marketed. During' 1943-44 Dr. Katz
mined a total of about 1,000 tons of gypsite from both

sides of Eagle Canyon. This material was not sold, but

was used only for testing and experimental ])urposes.

There has been no production since 1944.

The gypsite occurs as a network of narrow, closely

spaced, satin spar veinlets in zones of hydrothermally

altered dacites and andesites of the Jurassic (?) San-

tiago Peak volcanics. The gypsiferous zones strike about

N. 70° W. and lie along or near the Elsinore fault zone.

An efflorescent deposit of yellowish-white aluminum sul-

phate occurs with the gypsum exposed in an open cut

on the west side of Eagle Canyon. Minor amounts of

gypsum are also present in clay shales of the Paleocene

Silverado formation which rest in fault contact on the

volcanic rocks. The mining apparently has been confined

to the altered volcanic rocks, although the Silverado

sedimentary rocks have been prospected. The gypsite-

bearing belt, whicli is as much as 500 feet wide, occurs

on both sides of Eagle Canyon and crops out sporadic-

ally for a lateral distance of nearly 1,500 feet across the

ridge to the next small canyon to the west (Manning
Canyon). Tucker and Sampson (1945, p. 168) report

the gypsum content ranges from 15 to 25 percent, and
is associated with iron and lime. However, most of the

material has a gypsum content of only about 15 percent

(personal conununication. Dr. Leon Katz, Dec. 1956).

Analysis of a composite sample taken by Dr. Katz, made
by Ed Eisenhauer, Jr., Los Angeles, 1944 (see page 84).

Development consists of short adits, shallow open cuts,

and prospect pits. On the west side of Eagle Canyon an
adit is driven west 80 feet; about 200 feet south of this

adit there is an open cut 70 feet in length ; on the west

side of Manning Canyon an adit has been driven west
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Analysis of gypsite from Eagle Canyon Ownership : W. R. and Virginia Adams, 301 Fruit Street,

Percent Santa Ana, California, ow'n two unpatented placer claims

Calcium oxide (CaO) 6.42 located in 1952: Farmer's Friend Nos. 1 and 2. In 1956

Magnesium o.xide (MgO) -09 Orrin M. Pierce, 1607 North Flower Street, Santa Ana
Ferric oxide (FeoO;,) 3.69 located two placer claims. Alpha and Omega in sees. 9,

Aluminum oxide^iAlaOs) ^^i^ 10, 15, 16; and A. F. Bullard and William Redding,

Potal"iunroxide (K;6r::::::":i":i^ -le lOOS south Pacific Avenue, San Pedro also located two

Sulphuric anhydride "(SO3) 8.40 placer claims. Red Bull No. 2 (S|SWi sec. 10) and Red
Phosphoric anhydride (P2O5), -21 Bull No. 3 (NiNW^ see. 15).
Silica (Si02) —---7; -,04 The earliest recorded operation in the vicinity of Hag-

c^mbLedwitef __::::::::::::::::::::::::::::::: ^^ ador canyon was in 1910 when 275 tons of gypsite are

Equivalent to calcium sulphate reported to have been mined and shipped to citrus groves

(CaSO.-HiO) (calculated) l*''-22 near Corona for use as a soil conditioner (Tucker and

,„„ „ ,rr, , 10 ^n^' icQ\ rru„ ^„^+ Sampson 1945, p. 169). According to Merrill (1919, p.
100 fee (Tucker and Sampson 194o P- 168). The mos ,.^1

^^^^^ ^^; ^^^^^J ^ ^^^^ ^^^^
recent development was done in 1943.4-4 along the east

^-^.^ ^^, i„ 1915.16 ,vhen the Soil Tone Company,
side of Eagle Canyon and consisted of an adit driven

^^ ^ considerable tonnage from this area,
.southeast 20 feet and an open cu 6(^ feet in length and

^^^ propertv was owned by the Amestoy Estate
15 feet in depth. At this time the lessee also installed

^^,j^^ ^^^^J ^^^^ -^ ^ ^^ ^^^^^,^^^ ^^^^^^ jg24 to
a smal crushing plant on the east side ot Eagle Canyon.

^^^^^ ^^^^ property was operated bv Nonhof and G.
The plant consisted of a Williams hammer mill, with ^ preeman in 1934 During the 1930 's Nonhof and
bucket elevator to a 10-ton storage bin Gypsite mined

Freeman located eight placer claims known as the White
from the open cut was delivered by truck to the crusher. q ,^,,,,, .oi,p in sees. 9, 10, and 16, T. 4 S., R. 7 W.,
Operations were suspended in 194o because of high

^^^^^ ^j^^ ^^^.^^^^ ^^ Hagador Canyon were finally
moisture content. Experiments with a dryer proved un-

abandoned and in 1943 J. C. Middlesworth and C. E.
satisfactory and tlie lease was terminated. The mill was

McCorkill, Corona, relocated the deposit as Big Chief
removed in the early 19o0 s.

j^^^ j ^^^^^ 2, Amador, and Morning Star Nos. 1 and 2

Hagador Canyon Gypsum Deposit. Location : NWi placer claims. In 1945 C. E. McCorkill located the Valley

sec. 15; S|SWi sec. 10; NEi sec. 16, T. 4 S., R. 7 W., View placer. Victor Mishelle, Malibu Beach, held the

S.B.M., along Hagador Canyon and the ridges on both property under lease in 1945 and later acquired part

sides of the canyon, about 4 miles southwest of Corona. of the claims by quit claim deed. Some of these claims

Figure 22. White Oypsum group depo.sif. south side of Tin Mine Canyon. Small amounts

of gypsite were mined ahout 1!I2.'5 from open cuts (light colored area in ravine, middle distance).

Area is underlain by hydrothermally altered volcanic rock (Jurassic ? Santiago Peak volcanics)

that contains veinlets of satin spar and gypsite. Dense brush cover is typical of the Corona

gypsum-bearing area. Observer faces south.
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api)arciifly have been abaiulonod, in part, ami were 1027-34. Material from the open cut on the west side of

partly relocated by the present owners between 1952 Ila-iador Canyon was delivered by a jif; baek train, 1,800
and l!ir)(). This jiroperty probably has been the prineipal feet in Iciifrth, to a erusliintf and screening plant in the
source of agricultural gypsite in the Corona area. The canyon. This plant had a reported capacity of 40 tons
oiitjiiit was sold as a soil conditioner to citrus growers per day. Collapsed remains of the tram line and plant
in southwestern Kiverside County. remained on the property in 1956.

The deposit was mined in 1!)15, 191(), 1924, and 1926- The open cuts and trenches are now caved and the
34; no iiroduction has been re|)ortcd since 19;}4. Since principal adits arc made inaccessible by standing water
1934 only discovery work, saini>liiig, experimenting witli and caving. All of the claims are overgrown with brush
the material as a soil conditioner, and annual assessment so that the gypsite-bcariiig zones are very poorly
work has been done. exposed.

The gypsum occm-s in hydrothermally altered meta- ^^-^ g^^^^^ (Gypsum) Canyon Gypsum Deposit.
volcanic rocks of the Jurassic ( ?) Santiago Peak vol- Location : S.^NK 1 se'.-. 15; NiS.l sec. 14. T. 4 S., R. 7 W.,
caiiics, and IS similar to the Eagle Canyon deposit which g g j^j .,,^^„;^ ^ .^j,,.^ ^,,„,,^

-^ -^^^^^^^ .^^ ^^.^-^^ ^^^.^^^
IS described elsewhere in this report. The gyi.sun.-bear-

((jj.,,,,,,,,) Caiivon and adjoining ridges. Ownership:
iiig zone .strikes m.rthwcstward and lies along the south- ^^^ Josephine Middlesworth, 847 W. 9th Street, Corona,
west side ot the Els.i.ore faul in rugg...l brush-c-overed

California,. owns one unpatented placer claim (Morning
roothuis ot the Santa Ana Mountains. AOiig Hagatlor q(.„„\ ;„ 4.1,, yivr-i , ir irn 1 m nu ™ • * 1
,, ., , . . , ^ o on/i £ i.

Star) 111 the Sii.\hi sec. 15. Flovd N. Champion, et al.,
Canvoii the gvpsiim-bearing zone is about 3,000 feet oo-icv \ ., i, T.. i^t. * i^ o u 1 /^> il- •

. ,
•

, ^ , f, ' ,. ^
"^

^ , ^ 1 rnr. n i.
Jolb h. Anaheim Street, Long Beach 4, Calitornia, own

wide, but to the northwest narrows to about 1,500 feet «,. ,. .,, , , .
,

. ^,,, •. 1 ^. 1 r\
., .1-1 .• m- Af ri 1 -i.

tive unpatented i)lacer claims (( apitol Dome 1-5) cover-
on the south side ot Tin Mine Canvon, where it appar- • ,„ „u '„, 7- ... • .1 x-it'i^'it'i i i rp • o o '-

», , • , m , 1 c ' /ini- i^n\ nigabout I.) acres in the N \\ ISLl sec. 14, T. 4 S., K. 1

ently terminates. Tucker and Sampson (194.1, p. 169) -^y j^
« lyi

report the gvpsite beds are about 200 to 300 feet in rri,\ at ,-.. u* ^ f 1 •. 1 1

1

,,, 1 1 4 r~-n c -,
• 1 ii ^1 -T)- r.i •

i-
1 lie Mam Street Canvon gvpsum deposit probablv was

width and about /.)() teet in length on the Hig Chiei n .
1 i u *u u* i 1 lt *•] // "1

, • 111- . • 1 TT 1 /T • in 1
nrst worked by the Standard Fertilizing Companv who

claims winch lie astride llagador Canvoii in sees. 10 and .„• i 0-0 * r • mm 1 u J tti'n j.,,.,,.,, 1
•

li- /^n • <• XT o mined 2;iO tons of gvpsum in 1901 and about 150 tons
1(), but the iiriiiciiwil cxpo.sure is on Big ( hiet No. 2, on i ,+• . ^u * 1 ^ iii i inn^ oocn r^ i\r
,. t -1 c* /-> ti ir c-i XT betore that date (Aiibiirv, 1906, p. 286). George \V.
the west side ot the canvon. On the Morning Star Nos. t > i .111*1 . • \Y\,m^ i * 1 •*

1 „ 10 I
•

I, *i -D- rn c ^ *! *i i.
liOrd controlled the propcrtv in 1906 and operated it

1 and 2 which join the Big Chief claims on the southeast •
. •. *i in 1 i' mnr. * -ini-

] ,. , A . T e ij jr. mi interniitteiitlv and on a small scale from 1906 to 191/.and lie along the east side 01 Hagador Canyon, Tucker n w 1.1.. " 1 . imc 1 *• 1

, Q "^ /ini- M-c\ \ c 1
'"• R- !' rccinan became a iiartner 111 1915 and continued

and Sampson (194o, p. 166) report an exposure of clav j„ „..,..,+ ^u . ,1 .. * .1 mo- t n tm- 1 n ti,
,,^ ,,,',. , 1 •

1 1 1 ^ *i
. to operate the deposit until 193/. J. C. Middlesworth

probablv altered volcanic rock along a sliear zone) that 1, „/„,i xi, t,» • o* 1 u * m i < 11 1

* • o- .0- * m. • , located the Morning Star claim about 1944 and leased
contains io to .1/ percent gvpsum. This g\psum-bearing .-* * ta., t t- T o in i r< i-c • i?

^„., • V , ,,nn *• . Til -an f \ i ,\ *i, '* *" I^'
•

f-'PO" i^-^tz. Sail Fernando, California, for a
zone IS about 6()() teet wide and l.aOO feet long. On the ,i,„„* „„..; i t., mi.- *i 1 •*

1 j * \t- *
. , 1

. II- *. * r .1 TT /.I ^ J. 1 • short period. In 194;j the deposit was leased to VictorAmador claim, which is southwest of the Big C hief claims
m^\,e\\e, Malibu Beach, California, and since that time

and lies along the we.st branch of Hagador Canyon in the ^^^ ,,,.,.„ i,„^ ^he Capitol Dome group of claims, still

^ t'.r.k ''
'^"^

''
"^'^

^' '"'"'
" ' h^l'^ ^'>' '"'•'^•i°"' "•"•' '"^•«»^'<^ I'""^ to 1939 and include

leet tnicK.
, . „

, , o , ta the eastern margin of the Main Street (Ovpsum) Can-
Kollowing IS an analysis of samples by Smith-Emery

^^ ^,i^ T^,^;, ^^^ ^^i^ ,,^^^ intermittent productionCompany (Tucker and Sampson 194o, p. 169) :

^^^^^^^
„f ^^^^ j^^ agricultural use by citrus growers in the

I5i.. riii..f X... l-cal<ium sulplmte fCaSO. • 2H.O) u7 ^1^
j'"

A.
°^

i''°™^^ n-o""^ m.?"'°'^
^^'^"''^ ^^^^ """'

ph.isphoric unhy.iiide (P«o.) 0.05 193o (\ er Planck 19o2, p. 126).

BiK ("liief No. 2—caleiiiin .sulphate (CaSO, ^HsO) 1S.."(

phospliorio anhydride (PiO-,) O.OG

Sanii)les taken by Tucker and Sampson (1945, p. 169) *f-""..

from Big Chief Nos. 1 and 2 and analyzed by Ed Eisen-
fr f-'vlTi^' -"^^^^^ *

liaiier, Jr.. Los Angeles were as follows: " '*«Sm^^^'^^^^^Ms%. - «

Pereent

Caloiiiiii oxide (CaO) 8.80 ^t^^^SC^^^H^^B^i'i^HMtiSSuS'"''..-'^!''^
MnRnosiiini oxide (MgO) 0.62
Ferric oxide (Ke-jO,) 4.1!)

.\hiiiiiiiuin oxide ( .MjOa) 3.60
Sodiimi oxide (.\a;;0) 2..^})

i!£ JU^ ~ -^^HV 'W^'^^^^^^Hi. " -r
Potassium oxide IK2O) 0.:«) KSoSL̂ '^^^B^^Sm^^^^^W^ * t^'^^^"'^'
Sulphuric anhydride ( SO.1) 12.06 BHi^fflk^ ^^^^^BBB^BK'-^' ~

"

I/iss ignition IS.O.'i B^^KMSI^m^^^SI^SSIP^r^B^^^yf^
C.vpsnm (CaSd, 2HsO) (calculated) 23.05 I^^^W^^Mi.-.^^i^r^:'»^J»™- * «-

Development, reported by Tucker and Sampson (1945, 2WHE7*'^?' iSB^fr" ''^" • <»!•

'

._^_
p. 169) was as follows: shallow open cuts and an adit t^S^JugiS^K^ff^^ i"'%i^^ . )^'' '^^^^^ "'•^'^

20 feet in length on Big Chief No. 1; open cut 75 feet JB^j^^^^^y^M^ASV^^
width and 15 feet high on ^Vlorning Star Nos. 1 and wBKB^^^^^^Kli^^*t^ % " .\'^

2 (the area from which the first shipment was made in

1910) ; and several large adits and open cuts and Fiourf. 2.S. I.add Canyon (Kroonen) linie.st.jii.- depo.sit. Dark-

trenches on the Amador claim K^.v crystalline limestone lens occurs in meta^raywacke and argil-

m, 1 , ,
' ^ i! ^1 ,. 1 .

lite of the Triassic Bedford Canvon formation. This carbonate mass,
llie largest tonnageVame from the area ot the Ama- ,he largest in the Corona South -luadrauKle, crops out on the west

dor claim which was worked bv E. R. E. Nonhof from side of the Fast Fork of I.add Canyon. Observer faces northwest.
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The gypsum occurrence is similar to that of the Eagle writer. Ownership: Great West Minerals and Materials

Canyon "deposit described elsewhere in this report. Satin Development Company, 8541 Calmada Avenue, "Whittier,

spar veinlets occur in metamorphosed Jurassic (?) San- California, holds a total of 200 acres in 10 unpatented

tiago Peak volcanic rocks along the Elsinore fault zone placer claims : Black Bird, Black Eagle, Black Hawk,
and in brown shales of the adjacent Silverado formation. Double D., Eureka, Mammoth, ilary, Santa Ana, Sunset,

The main body of the deposit occurs along the west and I'ltimo.

side of Main Street (Gypsum) Canyon and on the This deposit is said to have been discovered in 1886,

brush-covered ridge northwest toward Hagador Canyon. but the first mining claims appear to have been located

The gypsite-bearing zone is about 600 feet wide on the in 1915 when Leo Kroonen, Corona, California, located

west margin of Main Street Canyon, but widens to 10 claims. Mr. Kroonen did exploratory work through

nearly 1,500 feet on the ridge to the northwest. Tucker the 1930 's but after that the property apparently was

and Sampson (1945, p. 168) report that the exposed idle until relocated by the present owners in early 1958.

gypsite-bearing zone on the Morning Star claim was This limestone was briefly described by Fairbanks (1893,

700 feet in width. Several smaller exposures of gypsite pp. 115-116) and is probably tlie .same body of limestone

lie on the east side of Main Street (Gypsum) Canyon. later mentioned by Smith (1898, p. 779).

Analysis of samples (Tucker and Sampson 1945, p. In the 1930 's these claims were accessible by several

168) made by Ed Eisenhauer, Jr., of Los Angeles is as miles of dirt road leading northeast from Silverado Can-

follows :
yon along Ladd Canyon and then along the East Fork

Percent (,f j^add Canyon. Much of this road is now completely
Calcium oxide (OaO) 11.0.") washed out, and in some places is nearly impassable on
MaKiiesium oxide (MrO) 0.81

j^^^ These claims are now best reached bv taking the
Perrio oxule (Fe.O:,) a.rf-

j^ ^j Canvoii spring truck trail from the Main Divide
Aluinimiiii oxide ( -AlsU.i) ^•*> .; , , t i , i i. i

Sodium oxide (N.i=()) 1-13 truck trail and then proceeding down the creek about

Totassium oxiile (Iv-O) 0.17 h^lf a mile along the old Ladd Canyon foot trail, some
Sulphuric anhydride (SO3) 16.31

traces of which Still remain.

Gvps,lm'(CaSO^"FIi:6^:::::::::::::::^^^^^^"-"----- 31.24 Dark gray, bUush-black, to Waek, very fine-grained

crystalline limestone, which weathers light gray, occurs

The deposit has been developed by adits, trenches, open j,^' bodies whicli crop out on the west slope of the East

cuts, and prospect pits. Dr. Katz did some sampling in Fork of Ladd Canyon from the creek bed to the ridge

1944. Since 1945 only annual assessment work has been t„p^ iqqq f,.pt to the west. The limestone is fetid, cut

done; on the Capitol Dome group this has included ^y numerous veinlets of white, .secondary calcite, and
cleaning out adits, clearing brush and some new open

jj^ moderatelv silicified. The limestone bodies appear to

cuts. strike about" N. 30°-35° W. and dip 45° to 60° to the
Limestone northeast, but at one place in the southern part of the

Dark-gray to black, fine-grained crystalline limestone largest body the dip appears to be to the southwest, sug-

lenscs wTthiii the Bedford Canyon forination crop out at gesting a possible anticlinal structure. The limestone

a number of places in the Corona South (luadrangle. All bodies are narrow, discontinuous ]iods and stand out as

but two of these occurrences are only a few feet wide resistant ledges or bold cliff faces (figure 23) in a series

and no more than several tens of feet long. In addition of Bedford Canyon formation metagraywackes, siltstones,

some of the fine-grained metasiltstones appear to contain shales, and argillites which are in part slaty. Some of

about 15 percent calcite. tlie fine-grained, brown metasilts appear to contain about

Twolimestonebodies, one along the East Fork of Ladd 15 percent calcite. The argillites and graywackes also

Canvon and the other east of Bedford Motorway are of have calcite cement.

possible commercial interest. Chemical analyses indicate The area.s in the Ladd Canyon region shown as lime-

that these limestone bodies might be suitable for port- stone on the geologic map (pi. 1) are mostly of car-

land cement manufacture, but their small size appar- bonate rock but also contain intermixed metagraywackes,

ently precludes this use. These occurrences are described argillites, and shales. The largest continuous carbonate

elsewhere in this report. mass is about 100 to 200 feet in width and several hun-

Limestone was reported from this area as early as dred feet in strike (?) length. This mass is in a zone in

1886, and a number of claims have been located. No which carbonate rocks are exposed over most of an area

record of production was found but small amounts of that averages about 500 feet wide and 1,000 feet long,

lime may have been burned before 1900 for local use as In places, especially observable on weathered surfaces,

early day residents report the remains of a small lime this body appears to be a limestone breccia. Previous

kiln were found in Ilagador Canyon in 1907. All claims workers have collected ammonites and pelecypods from

were idle or abandoned for maiiv vears until 1958. the Ladd Canyon area which indicate an I'pper Tria.s.sic

Ladd Ca,n,on (Kroonen) Depo^i. Location : SE^ sec.
^^\l^\'^''

^'""^^tone which i.s mapped (pi
)
with the

•U T 4S R 7W SBM and NE^^ sec 3 T 5S R 7 Bedford Canyon formation (p. 12, geologic text). In

w' SBM 7iJnie<.iedfbouVi tiles northeast of SiL the largest carbonate lens, described above, the writer
A\ ., S.B.M (piojected) about -2.m>les noitl east o h.l -

ammonites and a number of pelec-
verado post office along the west side ot the Last h ork ot .uhu ruu m «

t,,,...,,,: ;„.,„.„ r coo fant
Ladd Canvon, Orang; County. This is apparently the .vpods. Tins ammonite tania is Juiass.c m age (see foot-

same limestone deposit that was reported to be in sees. ""te. geologic text, pp. -"i'^'-
.,,.,, „.u„.,,,„

3 and 4, T. 5 S., R. 7 W., and sec. 33, T. 4 S., R. 7 W., Two samples, believed to be typical ,.t the ^'aibonate

S.B.M. in previous accounts (Tucker 1925, p. 68; Logan bodies, were collected by the writer f''"'" \>^« '^/^>^,

1947, p. 261) but which could not be located h.Mv by the sec. 34. T. 4 S., R. 7 W., S.B.M. Sample No. 1 is from
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tlic lar>:('sf carboiiatc body ami No. 2 is from an ('l()n{»ate of Main Street Canyon and described elsewhere in this

pod immediately sontli. Analyses of these samjjles, made report. These samples j'icided an average iron oxide con-
by Abbot A. Hanks, Inc., San Franciseo. in .lime 1956 tent of 5.11 percent, and the highest iron oxide content
were as follows: was 16.48 percent (Draper, 1944). The results of that
Sample Kirrir .\iiimiiiuin csicium .MiiBiusium riiosphorus samjjling indicate the odierj' earths in the Corona area

.Nu. silica o.vUli; oxide oxUie uxidi' pvntuxlde ^i-* •i^ii' ^ •,•
1 H.2H% 0.48% 1.87%. 40.71% 2.32%, 0.04%

^'"'^ *"° '"^^' '" "'"" "-'^".'^' ^" ''•' "^ present commercial ui-

j 3.27' o.2t> 0.3!) r>0.81 2.12 0.01 terest as a source of mineral paint.

The following analysis of a limestone from the same gen- ''°"^'* Products

eral area was made in the 1920's by F. \V. Iluber, I'ni- In the Corona area, the (piarrying of rock products is

vcrsity of California: the priiieij)al minei'al industry both in value and quan-

siO; 1.34% tit}\ These products consist of the following categories,
CaO "11.45 some of which are no longer produced: (1) broken and
Fe^O, & AlsO. 1.95 crushed stone used years ago for road base and rijirap

iKinti.mTosriIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 4;!;08
'"'^' currently for riprap; (2) decomposed "granite"

rmletermiiKHl 0.32 \Ked to surface roads; (3) dimension stone, including„„„,.,. , , , ,
paving stone, building stone and monument stone; (4)

lhe.se few data nul.cate these carbonate rocks might
,.„„fi„j, j,,.a„ules, produced bv crushing hard intrusive

be suitable tor tiie inaimtacture ot ])ortland cement, al- ^ock; (5) sand and gravel foV concrete aggregate; and
though the niagnesmm oxide content is somewhat higher

(g) speeialtv sands, including sand used in foundries,
thai, is pre erred by most iisers. I us limestone i>robably sandblasting, and glass making. A listing of all rock
would not be accepted as chemical grade or m the glass producing operations in the Corona South ,,uadrangle
industry nor for other specialty uses which require a ,,,^,. ,,p j-,,,,,,,, j,, ,j„, ,;,i,„]ated list,
high chemical purity or extreme whiteness or processed
material. No adequate estimate of reserves is possible be- Broken and Crushed Stone

cause of a tlcnse covering of brush in this area. However, Broken and crushed stone, in blocks weighing as much
the reserves ])robably are small and surely not sufficient as 10 tons, were jjroduced prior to 1927 from the Temes-
to supiwrt a modern cement plant, unless the calcite-rich cal rock quarry which has also yielded thousands of tons
argillites coukl be utilized. of .small (2- to 4-inch) crushed rock for macadamizing
The carbonate bodies have been explored by a number streets, and 1/32- to 3-inch rock used in concrete aggre-

of open cuts and several short adits, now mostly caved gate. Three quarries, including the .Temeseal <iuarrv,
and heavily overgrown with brush. Trails leading to the were opened near the mouth of Temeseal Wash between
larger outcrops were barely discernible when the prop- 1888 and 1940; two have been nearlv idle for inaiiv
erty was visited in July 195(3 and no recent work was years, but since 1948 the Temeseal quarry has been the
observed. In .May 1958 the owners rejjaired the Ladd source of large tonnages of roofing granules. So far as
Canyon spring truck trail and bulldozed a jeep trail is known, no crushed coarse road base material has been
from the .spring to the deposit. So far as known, no com- produced from the Corona South quadrangle since the
mereial shipments of limestone have been made from this early 1930's.
dejjosit. Ji) Jxiue Ifl.'jy production of broken stone was resumed

Mineral Paint (Ocher) when the new Temeseal Canyon rock (juarry was opened
Small amounts of mineral paint were produced from ^" '^"PJily 20(),()()() tons of riprap material for a levee

the Corona area during the period 1897-1910, but no along the Santa Ana River west of Riverside. This new
production has been recorded since then (Tucker and quarry may continue as a source of broken rock of vari-

Sampson 1945, p. 122, pi. 23). The deposits lie along the o"s sizes to the con.struction industry,

iiorthea.st margin of the Santa Ana Mountains in a Jameson Qiiarn/. Location : SW] sec. 29, T. 3 S., R.
northwest-trending belt extending from Main Street G W., S.B.M., about one mile west of Home Gardens in
(Gypsum) Canyon to Hagador Canyon. They were de- low hills on the north side of State Highwav 18. Owner-
veloped as early as 1888 (Goodyear 1888, p. 505) and ship: Mrs. Marv C. Jameson, 316 East Olive Street,
were mined in several operations. The principal activity Corona, Califoriiia, owns about 55 acres of patented
was in the vicinity of Main Street Canyon. ranch land.

This mineral paint was used as color pigments and The Jameson ipiarry was opened some years before
was stated to be of very choice (piality. About 20 colors 1924, as a small i)it was then present. The" quarry was
were manufactured by the National Paint and Color idle from 1924 until about 1939 and was operated ex-
Comi)any of Corona (Anbury 1906, p. 339). tensively during 1939-40 by J. B. Striiigfellow, River-
The mined material was ocher or ochery earth and ap- side, California. This operation furnished a large ton-

parently was obtained from the soft, fine-grained, red- nage of rubble, riprap, derrick stone, and toe rock, used
liish shales and yellow, red. and brown to purplish and to face Prado Dam and its abutments, which was eon-
blackish clays of the Silverado formation. The various structed across the Santa Ana River narrows 4i miles
colors of these rocks are determined largely by the northwest of Corona under direction of the Corps of
amount and kind of iron present. According to Sant- Engineers, IT. S. Army. The property remained idle until
myers (1929, pp. 2-5) good grades of ocher should con- about 1950 when Mr.Stringfellow (piarried a small ton-
tain 20 or more percent iron oxide. nage of rubble stone u.sed to face the upstream abut-

In 1944 the Kai.ser Steel Corporation collected 107 ments of the bridge on State Highway 18 across Temes-
samples from the Middlesworth clay deposit, northwest cal Creek, east of Corona. Since 19.50 the (piarry has
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Figure 24. Jameson ciunrry, west of Home Gardens. Cretaceous niicropegnialite si'-inite has lieen olilanied ijere iii(iTi.iilli-iill,\ since

before the early 1920's, for u.se as small riprap and rubble. The most e.xteusive operation was durins 19.'!!)-40 when J. 15. StriuKfellow

Construction Company Quarried a large tonnase of riprap u.seil to face I'rado Dam. Observer faces east.

been inactive, except for the occasional gathering of

small amounts of remaining loose material to be used

locally as ornamental stone.

The tjuarry is in a pink, fine-grained, granular micro-

pegmatite granite which may be approximately related

in time to the Home Gardens quartz monzonite por-

phyry. The micropegmatite crops out over an area about

2 miles long and ranges from a quarter of a mile to

three-quarters of a mile in width and lies mostly in the

Corona North quadrangle. In hand specimen, the roek

shows a few feldsjiar crystals in a very fine-grained

crystalline mass of feldspar, quartz and minor horn-

blende. Larseii (1948, j)]). f)8-!)9) gives a detailed petro-

graphic description together with a chemical analysis.

The rock occurs as reddish-brown, sheet-like masses and
is well jointed so as to break into crude rectangular

blocks. This sheet-like character is not shown by the

other granitic rocks of the Coi-ona area. The suitability

of the rock for facing material is cvitlenced by the ap-

parent lack of deterioration in the Prado Dam facing

during 17 years. Probably little, if any, large riprap ma-
terial could be developed from this quarry, but it eon-

tains a substantial reserve of material for small or me-

dium sized rubble stone.

Roek was (piarried on one level from a north-south

bench (figure 24) about 200 feet long with the face 10

to 50 feet high, but potential backs are about 80 feet.

No e(|uipment remains on the property.

Sidehotham (Phillips) Qitarrt/. Location : WiNW^ ;

NWiSWi sec. 5, T. 4 S., R. 6 W., S.B.M., about 2 miles

southeast of Corona, south of Temescal Wash and east

of Compton siding. Ownership : William N. Guth, Chi-

cago, Illinois, owns about 100 acres of patented land in

section 5.

The Sidebotham quarry was opened in the middle
1930 's to furnish rubble, riprap and track ballast for the

A. T. & S. F. R.R. Co., who reported production during

1935-39. Local residents report that the quarry was
owned by a Mr. Phillips and that the quarrying was done

by the Sidebotham Rock Company. The major part of

the output probably was used by the Santa Fe Railway

Companj- to repair damage to their track beds caused by
overflow of the Colorado River. Some material is said

to have been used about 1938 to protect State Highway
18 from tiie Santa Ana River west of Green River Camp.
The i)r()i)erty was later actpiired by the Staso Milling

Comi)any, 332 South Michigan Avenue, Chicago, Illinois,

aiul, althotigh inactive, was retained by them until 1957

when it was accjuired by the present owner.

The rock exposed in the quarry area is an e(iui-granu-

lar to somewhat porphyritie, medium-grained granodio-

rite, a phase of the Corona hornblende granodiorite

j)orphyry which typically contains about 45 percent

j)lagioclase, 15 percent quartz, 10 percent ortliodase and
20 percent fine-grained groundmass with abundant mafic

minerals. The rock is dark gray to bhie-gray on weath-

ered surfaces and dark greenish-gray on fresh surfaces.

The granodiorite is hard, irreg\darly jointed, and breaks

into large, blocky, generally unweathered masses. In

thin sections of fresh specimens few microfractures arc

seen and the only observed alteration was a partial seri-

citization of the orthoclase. Tests on two samples from

the Sidchotliam ((uarry made about 1939 by the District
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,?-"^!<»^ V.-' -J •'Thc'^lt: H

iSier,

l-'K.iKK 2.'., Si.i. Iii.ili.nii ( riiillips) quanv, nwni, ],,;. .1 ,,i ,,,,.,i. ,,i t'n nircuus ;;raiuidicirite (C'oruiui iKiriililfiide graiiodioritc pcirpli.vr.v J

was (married here alxiut l!t.'{ri-3!» for usp as riprap and trail; l)allast liy the Santa Fe HaiUvay Company. Crusher installation foundation

remains in right foreground. Observer faces .southwest.

Laboratory, Corjis of En<2:ineers, V. S. Army, showed
tlic following

:

LA. Kalller. '/c Inss at .'.llll rpm

Spccitlr gravity

•J. To
.Vli-iiirptitin

0.2

.\verage

12.2

Mavimum

13.2

Minimum

11.1

Tlie L. A. Rattler test results, as well as tlie observed

physical properties, indicate the granodiorite probably

is sufficiently sound for use as riprap on levee slopes.

However, the little-fractured nature of the rock may
make the cost of (luarrying prohibitively high. Substan-

tial reserves are present as the granodiorite crops out

over nearly the entire area of the property.

Tlie rock lias been removed from two quarries in

gentle, low hills. The south quarry (XWjSWj sec. .5) is

roughly circular in plan and about 250 feet in diameter.

It was worked from a single level with the face 10 to 40
feet high, but has potential backs of about 80 feet. The
second (luarry (figure 25) is about half a mile to the

north (XWjX'Wl sec. 5) and was opened on one level

about 850 feet long in a southeast-northwest ilirection.

The face is from 25 to 50 feet high with j)otential backs of

about 120 feet.

Xo equii)ment remains, but concrete foundations mark
the location of loading facilities. These quarries have
been idle since l!t.'?!(. Future plans of the jircsent owner
are unknown, but the i)ro.\imity of residential areas

makes future large-.scale operation unlikely.

Tcmcscal Camion Rock Quarrij. TiOcatiou: S\V} sec.

33, T. 3 S., R. (i W.; X\V] sec. 4, T. 4 S., R. G W., S.B.M.,

1 mile south of Home (fardens along the east side of Te-
mescal Wash near it* northwest end. Ownersiiip: Frank

8. Spires, Corona, California, and Wesley Collins, Costa

Jle.sa, California, each own a large acreage. In June 1957

the Temescal Rock Products Company, P. O. Box 364,

Corona, California, held about 250 acres in sees. 4 and 33

under lease. ^Matich Brothers and Sundt Comi)any Con-
tractors, Colton, California, was the operator in Sep-

tember 1957.

The Temescal Canyon Rock ((uarry was first opened in

IMay 1957 b.y the Temescal Rock Products Company to

supply approximately 2(i7,000 tons of stone for a levee

being constructed along the Santa Ana River west of

Riverside. The ((uarried product consists of facing stone,

toe stone, and derrick stone in several sizes ranging from
1 pound to 4,500 pounds. This project, the Riverside

Levees Flood Control Project, is under construction (Sep-

tember 1957) by the U.S. Army Corps of Engineers, Los
Angeles District. After a small initial production, the

((uarry operation was taken over by the ]\Iatich and
Sundt Company, in August 1957, who continued to supjily

stone to the levee project. In the future the ilatich and
Sundt Company expects to furnish rock, according to

si)ecification, to the construction industry. However, in

Ajiril 1958 the Riverside County Board of Sujjervisors

denietl the Matich and Stmdt Company's request for a

j)ermit to oj)erat(' the rock (juarry. Strong opposition to

(|uarrying oj)erations in the vicinity was registered by
residents of the Home Gardens-Corona area.

The operation eon.sists of two quarries, about 1,250

feet apart on the east side of Temescal Wash, in an equi-

granular to somewhat i)orphyritic phase of the Corona
hornblende granodiorite porphyry, a medium-grained,
dark-colored intrusive rock of Jurassic or Cretaceous
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age. The wranodiorite is dark gray to blue-gray on weath-

ered surfaces and gray to dark greenish-gray on fresh

fractures and forms subrounded hills. Texture varies

from medium-grained granular at the quarries to por-

phyritie with fine-grained crystalline groundmass else-

where. The composition is that of a granodiorite and

typical specimens contain about 45 percent plagioclase,

15 percent quartz, 10 percent orthoclase, and 20 percent

fine-grained groundmass with abundant mafic minerals.

Alteration minerals include sericite and chlorite.

In the north quarry is exposed only granodiorite

porphyry, but in the south quarry is exposed a small

ma.ss. about 300 feet long and 25 to 50 feet wide, of

Teinescal Wash quartz latite porphyry which is sur-

rounded by granodiorite. Several dikes of decomposed

granitic material cut the granodiorite. The dikes are as

much as 10 to 15 feet thick, where exposed in the quarry

face, and probably are related to the Cretaceous Cajalco

quartz monzonite. The quartz latite porpliyry is blue-

gray on weathered surfaces and dark blue-black on fr^sh

fractures. In hand specimen the porphyry shows abun-

dant jihenocrysts of euhedral orthoclase and subhedral

plagioclase and quartz, ranging from 1 to 6 millimeters

in longest dimension, and smaller phenocrysts of horn-

blende, biotite, and magnetite. Tlie nature of the ground-

mass cannot be determined in hand specimen, but
microscopic examination shows it to be a mosaic of

quartz, orthoclase. plagioclase, liornblende, and magne-
tite. The hornblende and biotite have partly altered to

chlorite, whereas secondary sericite and chlorite occur as

inclusions in the orthoclase phenocrysts.

In hand specimen both the granodiorite and quartz

latite are hard and dense. Although microfractures are

present tliey are largely confined to the feldspar pheno-

crysts. Alteration is confined to some sericitization of the

orthoclase. In June 1957 the U. S. Army Engineer Divi-

sion Laboratory, Corps of Engineers, Sausalito, Cali-

fornia tested .samples of the granodiorite and obtained

the following data

:
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Figure 27. I-oading hlasted-down roek at north pit of Matich and Suiult Conipanv's
Temescal Canyon rook (inarry. Vertical blast holes are drilled from ahovc (rork drill and com-
pressor, uppi'r right). Si.\-\vheel dnmp trn<'ks transport the material to job site or to stockjiile

area in Temescal Wash where the rock is sized by means of bulldozers and .secondary breaking
is done with drop balls operated from truck-mounted cranes. Observer faces east.

two rows ai'oiiiul the face. The rows were 10 feet apart

(10-ft. burden) perpeiuliciilar to the (piarry face, and
the hoh^s were 15 feet distant. jKirallel to the (jiiarry faee.

After blastinfi, some secondary breakiiijir was done with

jaekhanimers (figure 28) and a drop ball operated from
a small truck-mounted crane. Two Caterpillar D-8 bull-

dozers removed waste rock overburden and cleaned up
the quarry floor.

Blasted-down rock was loaded into small Autocar cab
over end-dumj) trucks, e(iuii)ped with 6-yard ijuarry-type

bodies, which trans]iorted the material a short distance

to an inclined jrrizzly (figure 29). ^Material less than 2

inches in smallest dimension dropped through the grizzly

and was removed by bulldozer, while the usable rock

accumulated in a stockpile at the foot of the grizzly

where a No. 109 Northwest power shovel with 2i-cubic-

yard dipper bucket loaded the material on trucks for

transport to the job site. Rock in the (piarry was loaded
by another Northwest power shovel, either for. direct

transport to the job or for the grizzly. A Caterpillar No.
977 Traxcavator skip loader with rock bucket was used
to clean up the quarry floor and to load trucks or to

stockjjile blasted-down rock.

The method of rock handling was somewhat modified
when Matich Brothers assumed the quarrying operations.

Drilling is done (September 19.37) with two rotary air-

blast drills. Blasted-down rock is loaded on six-wheel
end-dump trucks at the face by Northwest power shovels

with 2i cubic yard dipper buckets (figs. 27, 30). The
material is transported by trucks about half a mile to a
stockpile area in Temescal Wash. Here the rock is spread
out ami sized by means of bulldozers and the necessary
secoiularv breaking is done with two truck-mounted

cranes with drop balls. Cateriiillar No. 977 Traxcavator
skip loaders with rock buckets load finished roek on
(lump trucks for transport to the job site near Riverside.

Decomposed Granite

Two places in the Corona South quadrangle have been
mined for "decomposed granite" ("DG"), probablj' for
local use in surfacing unpaved roads. A small quarry was.

FlGl'RE 2S. Blast hole drillinft with .Toy rotary-air-blast drill

(top center) and secondary breaking with jackhammer (middle
right ) at Temescal Canyon rock quarry, north pit. Observer faces
northeast.
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Kkhrk 2!). Temescal Cniiyon ruck (|uiiit.v, soiilli pit. Diuiiii; initial i|ii:iriy (Ifvploimii'iit in

.Inni- lltriT li.v the 'IVnifscnl Rock I'niilncts Ciinipany lilasted-diiwn rock I'mni the i|niiriy I ri^lit

niiildlc ilistanftM was Inadcil l)y ]i(i\vt'r shovels on small dump trncks whioh transpurted the

ruck a short distance to a (;rizzly (center). Rock under specification size dropped thron^h the

j^rizzly an<l was renio\-ed as waste hy bulldozer. I'sealde rock accumulated in a stockpile (center

t'ore^'iound ) at the foot of the gri'/.'/Ay where power shovels loaded the material on trucks for

transport to the job site. Observer faces northeast.

^^f».,.
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Fua KK .'id. .Maliili and SiirjcU ( 'onip.-in> 's Tean-scal ('.iiixon ipiarry, sonlli pit, Septenilier

litftT. Most of the rock quarried here is f^ranodiorite but the i'a\i»ie ( i"i;;ht center! contains a

small l>ody of ijuartz latile porphyry. Ulasl holes are drilled above (cenlerl while blasled ilown

rock is loadeil below (lower right I fcu' lr,'ins|iort to sizin;; area. Observer faces east.
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opened years a<;o in weathered (Hiartz nionzonite north-

east of El ("errito NMUa-ze. Diiriiii.' 1 !•.")() a few tons of

•weathered (iiiartz diorite ai)i>ai'ently was mined north-

west of Aiuierson Canyon. The total tonnaj;e of deeoiu-

posed material furnished from the (luadranple has been

small.

Dimension Stone

Dimension stone, whieh ineludes blocks of natural stone

uhieh are fjenerally eut or broken to definite shapes or

^i/es, was (inarrieil in the Corona region dui'in^ the first

quarter of the twentieth eentury. Three classes of dimen-

sion stone were jirodueed : Belgian pavinf,' blocks, monu-
ment stone, and buildiiifr stone. Little or none has been
produced since the l!)20's.

Most, if not all, of the production came from an area

3 to 4 miles northeast of Corona in sees. S, Ki, and 17,

T. 3 S., R. 6 W., S.B.M. (Merrill, 191!), pp. 584-585).

This refrion is several miles north of the Corona South
quadrangle and is underlain by a frroup of plutonic

rocks which represent the southern California batholith.

A great deal of this material is available, but the fresh

unweathered rock is rather inaccessible. However, some
of the production, especially the monument stone, may
have come from rock ([uarries in the northeast corner of

the Corona South quadrangle.

Several claims for building stone recentlv have been

located in sees. 28 and 33, T. 4 S., R. 7 W.," S.B.M. (see

tabulated list). These claims are located in platy quartz-

ite, serpentine, and bloeky silica-carbonate rock, and ap-

I)arently remained unworked in 1957.

Roofing Granules

Lariic tonnages of roofing granules have been pro-

duced since 1948 from the Temescal rock quarry. This
is by far the largest mining operation in the Corona
South quadrangle to date.

Temescal Rock Quarry. Location : S^ sec. 4, T. 4 S., R.

t) "W., S.B.M. (projected), on the east side of Temescal
Canyon (formerly locally termed Hoag's Canyon),
about 4 miles southeast of Corona. Ownership : Minne-
sota Jlining and Manufacturing Company, 900 Bush
Avenue, St. Paul, Minnesota (P.O. Box 815, Corona,
California), owns patented land in sees. 4, 5 and 9, T. 4

S., R. 6 W., S.B.M., totaling about 1,100 acres. R. E.

Gundlaeh is regional manager and G. J. La Venture is

plant superintendent.

The Temescal rock quarry was opened about 1888 to

furnish rock for macadamizing streets in Los Angeles
and nearby towns. According to Goodj-ear (1888, p. 506)
an extensive crushing works with a capacity of about
200 tons of crushed rock per day was being erected in

1888. This site may also be the location of the San Ja-

cinto Tin ]\Iiiiing Corporation's projected "6.5 mile"
tunnel which was intended to crosscut the Cajalco tin

veins. This tunnel, begun about 18!)(), was soon aban-

doned. By 1914 the quarry was owned and operated by
the Temescal Rock Company whose plant had a capacity

of 1,500 to 2,000 tons of crushed rock products per day.

By 1914 an inclined tramway had also been installed

to load blocks, as much as 10 tons in weight, for riprap

and seawall construction. The ([uarry, whose floor was
180 feet above the bottom of Temescal Canyon, extended
along the hillside south of the crushing plant. After

blasting, broken rock was loaded with a steam shovel into
electric duni]) ears for. rail trans])ort to the nearby pri-
mary crusher. Kinished pruducts of five size grades were
stored in bins, awaiting rail .shipment (Merrill, 1919, pp.
586-587).

About 1920 the <|uarry was purchased by the Blue
Diamond Materials Company, Los Angeles, which used
the "porphyry" for building aggregate and road metal.
Jlining was by the tunnel or coyote system and brought
down from 60(),()()() to l,5()(),00b tons of rocks in each
blast

; 45 to 125 tons of powder were used per charge.
The production of the crushing plant had been increased
to nearly 5,t)0() tons per day (two shifts) by 1924 and
the bench then being ((uarried was approximately 350
feet high and 1,200 feet long. Crushed rock products in
six sizes, ranging from V-tu-inch to 3-inch, were produced
and used mainly for concrete aggregate, particularly in
highway and building construction (Allen, 1923, pj). 887-
890; Tucker, 1!»24, p. 45). The Blue Diamond Company
continued operation of the quarry until 1927, when the
plant was destroyed by fire. Except for small amounts of
3-inch crushed rock, sold occasionally to local aggregate
producers for use in special road jobs (personal com-
munication, C. H. Gray, Sr., Dec. 1956), the property
remained idle until 1947 when it was reopened by the
Minnesota Mining and Manufacturing Company to pro-
duce roofing granules. It has been in continuous opera-
tion since.

The quarry is in Temescal Wa.sh quartz latite por-
])hyry, a fine-grained, dark-colored, intrusive rock of
probable Jurassic age. The quartz latite is blue-gray on
weathered surfaces and blue-black to gray on fresh frac-
tures and forms rugged, steep clitTs. The rock, which
has a fresh appearance, consists of abundant white feld-

spar and quartz phenocrysts in a gray mieroerystalline

:i"l'
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Figure .SI. Minni\sot,T Mining am\ Manufacturing (...r,;...;.,

operatiim in Temescal ("an.von. I'lant (forefirouiid) includes color-
ing huildiuf; and warehouse at left, criishing and screening building
(center), and offices at far right. Kaw malerial stoclipile behind
plant (right middle distance). I'rimar.v crusher is at quarr.v floor
level, above stockpile and about 200 feet above plant. After crush-
ing the rock is colored with subvitreous ceramic glazes for use
a.s granules on jirepared and built-up roofing. Observer faces south-
east. I'hotoijri'ph iiiurtr.iy of Mituiesola Mining and Manufacturing
Company, SI. Paul, Minnesota.
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as early as 1937. Samples were processed in the com-
pany's operating Wausau, "Wisconsin, roofing grannie
manufacturing plant and the resulting granules were
subjected to weathering tests under all types of climatic

extremes. Five years of such tests proved the rock to be
satisfactory and the company then acquired an 800 acre

tract along Temescal Canyon. The huge quarry had been
idle since 1927, but the i)revious operator had left 150,000 i

tons of blasted-down rock at the foot of a steep 400-foot

quarry face.

The present operator began a new quarry road in

April 1947, and the construction of a steel and concrete

plant was completed a j-ear later. The first granules were
processed in June 1948. The function of the plant is two-
fold ; first, the material is crushed and screened into sizes

suitable for varioiis t\'pes of roofing granules and second,

.-i^h^'

Figure 32. Temescal rock quarry of the Minnesota Mining and

Manufacturing Company. Jurassic (?) Temescal Wash quartz la-

tite porphyry is blasted down by large-scale coyote-hole blasting

methods. At face (right center) Lorain 2i cubic yard diesel power

shovel loading 12-ton Euclid end-dump truck which transports ma-

terial to primary crusher. Seeondarj- breaking of blasted down rock

is done (left center) with crane-mounted drop ball while in left

foreground Caterpillar I)-8 bulldozer cleans up quarry floor. Ob-

.server faces nortlieast. Photograph roitrteni/ of Minnesotii Miiiiiiji

and Manufacturing Company, St. Paul, Minnesota.

groundmass. The phenocrysts are mainly of plagioclase

whereas the groundmass is mainly quartz and orthoelase

in about equal amounts. The rock ranges from dacite to

quartz latite in composition, an effect of small differences

in the feldspar ratio. The rock has good breakage quali-

ties and is very hard. Locally it has often been referred

to as "dark porphyry" or hard "trap" rock. Reserves of

the "porphyry" are virtually inexhaustible.

The Minnesota Mining and Manufacturing Company
became interested in the Temescal quartz latite porphyry

Figure 33. Primary jaw crusher at Temescal rock quarry of

Minnesota Mining and Manufacturing Company. The crusher i.s .set

at 4 inches and produces rock for the raw material surge pile at a

rate of 150 tons per hour. Observer faces .southeast toward quarry

floor at right. Photograph courteaij of Minnesota Mining and Manu-
facturing Company, St. Paul, .Minnesota.

"^^Y
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luaxiiinnii (liiiiciision, or secondary brcakiii;,' is done by
craiu'-mounted drop ball. A Caterpillar 1)-S traetor-buU-

dozer is used to eleaii fbe ([uarry iloor and to aid the

operation of a Lorain l2V-.'"''"bie-yard diesel shovel and
a '2' o-eiibie-yard Hueyrus Erie eleetrie shovel by means
(if whieh four I'i-ton Euelid end-dump trueks are loaded

tijrure 82). The material is trucked a short distance to

the jirimary jaw crusher (fifrure 83. 84). located at

([uarry floor level about '200 feet above the processinjr

plant (fi-rure 81). From the primary crusher a belt con-

veyor takes the material to a surf^c pile (fifi. 84). Prom
there another belt conveyor moves the material to the

plant.

Oranules are produced in a variety of sizes and a
wide ranfje of colors. Pastel shades of red, green, and blue
arc some of the most popular. The trade term for the
colored {jranules is "ceramic-color stone". The major
output is fine-grained material in tlie range 10 to 35
mesh used for processed roofing; additional but smaller

amounts of coarse granules in two sizes ('/(- to i/^-inch

;

1 'o- to 8-inch) and 10 colors are produced for built-up

roofing. The granules for b\iilt-up roofing are colored

at a small plant on East Third Street, Corona, north

of the city park (figure 85). Crushed material is de-

livered by dump truck to the Corona plant from the

Tcincscal Canyon (piarry and sizing i)lant. about 5 miles

Figure 35. Roofing granule coloring and sacking operation of Minnesota Mining nm] Mnmifaifuring Comp.any :it ('rnna H. r.' cruslicil

and sized rock, delivered by trucks from the Temescal Canyon operation, receives a sulivitiei>us ctTirmic glaze. Kniiii raw inateriiil stuckiiile

the rock goes to coloring operation (right) and then to rotary kilns (right center) where the color is honded to the rock. Finished granules

are elevated to storage bins and packaged in paper bags, which are stored on pallets (lefti awaiting truck shipment to users. (Jranule.s are
produced in two sizes and 10 colors for use on built-up roofing. Observer faces northwest.

The rock is crushed in four stages which successivelj'

employ the primary jaw crusher; standard cone; short-

head cone ; and roll crusher. The fines are removed in

intermediate stages. The screening system is complex
and includes a final rescreening, after glazing, of the

finished product to remove tramp oversize and' the last

traces of fines and dust. The coloring is done in batches;

raw granules, plus oxides, chemicals, and other coloring

ingredients are proportioned and put through a mixing
cycle. After mixing, the particles, now uniformly coated

go to a rotary kiln where the pignuMit is permanently
boiuled on the granules as a sub-vitreous ceramie-type

glaze. The fiuislied graiuiles are stored in steel silos from
which they are loaded into box cars. A small proportion

of the output is packaged in paper bags.

Careful quality control is maintained by a laboratory
inspection of samples taken during various stages. Full
provision has been made for elimination and removal of

dust. The plant has a daily capacity of more than 500
tons and is the largest of its kind on the Pacific Coast.

About 85 persons are employed.

distant. Coloring ingredients are added to the raw gran-
ules and the material goes to a rotary kiln where the

pigment is bonded on the granules. The finished granules

are sacked in paper bags. Two identical kiln circuits

are used, one for each of the granule sizes produced.

The products are supplied to roofing manufacturers
throughout the west coast region and are shipped to

points as far distant as Vancouver, British Columbia.
Fine-sized material is also marketed as an impact abra-

sive.

Reject material from the crushing operations recently

has been put to a new by-product use. During 1956,

Pacific Clay Products began using small amounts of this

reject (—28 mesh) in sewer pipe manufacture at their

Los Xietos plant. Gladding, McBean and Company also

use this material in the manufacture of sewer pipe at

their nearby Corona plant, which was placed in opera-

tion in Jaiuiary 1958. This material is reported to im-

prove the shrinkage and drying qualities of the pipe.

About 80,000 tons of the reject are produced each year.
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Fl(a;RE 3G. Corona sand and fji-avel plant of the Transit MIxhI Cimcrete Company in lower Temesonl Wash, east of Corona.

This mediiini-sized plant processes stream bed material from lower Temescal Wash. Observer faces northwest.

Sand and Gravel

Sand and gravel, so far as known, have been prodnued
commereially only in small amounts from the Corona
South quadi-anjrle. However, two areas immediately
north of the (|uadrangle have been significant sourees.

Sand and gravel was mined during 1939-41) from the

lower part of Wardlow Wasli in see. 28, T. 3 S., R. 7

W., S.B.M. (projected), in the southwest eorner of the

Corona North (juadrangle, just south of State Highway
18. This material was used to make hot asphalt and con-

crete for the construction of the nearby highway in 1939,

and also for concrete aggregate used in Prado Dam in

1940. The jiroperty has been idle many years. In August
1957 the Torrance Sand and (iravel Products Company,
Torrance, California, announced tlieir intention of open-

ing the deposit and constructing a processing plant

which was expected to be in operation in 1958. In Octo-

ber 1958, however, the deposit remained inactive.

The Transit Mixed Concrete Company (see tabulated

list) operates a medium-sized sand and gravel quarry

and jilant (figure 36) one mile east of Corona in sees. 29

and 30, T. 3 S., R. 6 W., S.B.M. (projected), at the

mouth of Temescal Wash. The plant and most of the mine

area are in the Corona Nortli quadrangle but a small

part of the mined-out portion of the pit extends across

the north edge of the Corona South quadrangle. Their

operations include the production of rock, sand, and

gravel and the manufacture of regular and lightweight

buihliiig blocks, pii)e, and other concrete products. This

jji-operty has been in operation for many years and was
formerly operated by Kuster and Waterbury.

Two small shallow gravel pits east of the Corona City

dump, in sec. 32, T. 3 S., R. 6 W., S.B.M. (projected),

were operated on a small scale during 1937-39 by the

Corona Kock Company (see tabulated list). These pits

are 10 to 15 feet deep and expose a dirty, silty sknd with

very little rock.

Specialty Sands

Glass Sand

Class sand was produced from the Corona area as

early as 1905 (Anbury, 1906, p. 375). The exact location

of the deposit, which was operated by the Corona Presseil

Brick Comitany, is not known, but it probably was either

the Nonhof molding sand deposit or one of several "feld-

spar" deposits along Wardlow Wash.

Silica sand, now entirely used in glass manufacture,
has been continuously produced from tjie Corona sand
deposit since the 1920 's. The sand is quarried from
nearly fiat-lying beds of the lower part of the Paleocene

Silverado formation which are exposed in only a few
places east of Bedford Canyon about 6 miles southeast

of Corona.

Logs from several oil wells drilled between Bedford
and McBribe Canyons indicate that this sand unit ranges

from about 100 to possibly more than 300 feet in thick-

ness, and may underlie at least 2 S(|uare miles in that

area. It is covered, however, by younger sedimentary

units that range in thickness from about 200 to nearly

1,000 feet. The overburden thickens southward. The Sil-

verado .sands are probablj' down-dropped by several

vertical faults several thousand feet north of McBribe
Canyon, and in some iilaces between tlrese faults and the

Elsiiiore fatilt the Silverado formation may be com-
pletely cut out by faulting.

Considerable bulldozer trenching and some drilling by
the Ottawa Silica Company, Box 437, Ottawa, Illinois,

in s(>arch of new silica sand deposits was done in 1956.

Tliis work was confined to an area along the Elsinore

fault zone and included both sides of JIcBribe Canyon
which lies between Bedford and Brown Canyons. The
drill holes were put down in a narrow fault sliver of

Paleocene Silverado formation sandstone northwest of

McBribe Canyon and are reported to have encountered

useable glass sand (personal communication, R. G.

Crosley). Most of the area examined, however, is under-

lain by grayish-green sands, clayey sands and conglom-

erates, that probably are upper Eocene to lower Miocene

in age and were mapped as the Vaqueros and Sespe for-

mations, undifferentiated. These sands are not the same

as those currently being mined for glass sand at the

I'orona sand deposit and if correctly assigned to the

Vatpieros-Sespe, are younger. The exploration work ap-
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|)iirt'iitly (lid not cncouiittT a satisfactory rcsprve of use-

able {rlass sand.

In April 1!).")7, the lantlowners of tiie Coronita Ranch
sand deposit (deseribed elsewhere in this re{)()rt ) which
is alon<r the northeast marfrin of Hedford AVasli, put
down 10 exploratory drill holes. Several of the holes, at

shallow depths, penetrated Silverado formation sand-
stone similar to that exposed in the Owens-Illinois Glas.s

Company pit which ad.joins the' j)r<)perty on the ea.st.

Other holes bottomed in older alluvium at f)() feet, indi-

catiui; that the sand deposit is not of uniform tldckness
and has been channeled and filled with stream debris.

nurin<r l!)r)8 the Del Monte Properties {'omjjany, P. O.
Pox IfiO, Pacific (irove, California, tlid extensive drilliiip:

and sampling; on the Coronita Ranch. This exploration

was not completed at the time of writiufr (Oct. 1958)
but preliminary results indicate a probable eominer-
cial glass sand deposit.

Foundry and Sandblasting Sand

Foinidry ( "nuildini,'") sand has been obtained in

small (juantities from several localities in the Corona
South quadrangle. These deposits apparently are in sees.

10 and 11, T. 4 S., R. 7 W., S.B.M., about 4 miles south-
west of Corona. The sands are lenses in the Paleoeene
Silverado formation and were worked intermittently

from 1917 to 1924. The material was used in Los An-
geles for iron casting, apparently as molding sand.

Foundry sand and material for sandblasting formerly
were produced, by the Weisel Industrial Sand Company,
from the Corona sand deposit now operated for glass

sand by the Owens-Illinois Glass Company.

Corona Silica Sand Deposit (Oivens-IUinois Glass
Cinnptmy., P. J. Weisel Industrial Sand Company). Lo-
cation: NEi sec. 21; SEi sec. 16, T. 4 S., R, 6 W.,
S.B.M., 6 road miles southeast of Corona on State High-
way 71. C)wnership: Louis A. Weisel, et al., La Habra,
California, own about 550 acres of patented land in sees.

15, 16, 21 and 22, T. 4 S., R. 6 W., S.B.M. The Owens-
Illinois Glass Company, 330 Sansorae Street, San Fran-
cisco. California (P.O. Box 298. Corona, California),

holds under lease about 140 acres in sees. 16 and 21.

P. J. Oertel is plant manager.
The Corona silica sand deposit is the oldest continu-

ously operated source of silica sand in southern Califor-

nia and continues to be tlie principal source. The deposit,

which lies athwart State Highway 71 in Temeseal Val-
ley, was opened and developed in the early 1920's by
the P. J. Weisel Industrial Sand Company. The plant
was operated by this company until 1945 when it and
the deposit were taken over by Owens-Illinois Glass
Company. A new and much larger plant was erected in

1947 near the site of the old plant which was dismantled.

The new jilant began production in 1948 and has since

been in continuous operation.

The sand is obtained from a quartz-rich facies of the

Paleoeene Silverado formation. The deposit consists of

gently dipping, thinly bedded and locally cross-bedded
white sandstone. Where exposed in the active pit (1957)
west of the highway and in the old <|uarry face east of
the highway, the usable sandstone is about 120 feet

thick; but well data (figure 45) indicate it may be nearly
300 feet thick a short distance west of the present pit.

In the mine area the Silverado formation is exposed

over an irregularly shaped rectangular area about 2,000
feet wide and 3, ()()() feet Unig. The sandstone is covered
by overburden ranging from several feet of older allu-

vium in low-lying areas, to 20 feet or more of Quater-
nary terrace gravels, which cap the deposit uneonform-
ably on several low hilltops. The sandstone is weakly
(•emented by clay and contains lenses of gray or gra.vish-

green silt and sandy clay. Along the northwest margin
of tlie pit west of the highway, the intercalated sandy
clay beds strike N. 40° to 50° W. and dip 8° to 10° to

the southwest.

The sandstone is coarse-grained to f)ebbly. The sand
size i)articles are almost wholly angular to subangular
(piartz grains, and the ix'bbles, which are roundecl, are
of ((uartz and feldspar. The sandstoni' contains abund-
ant jiearly gray flakes of anauxite and black to greenish
black or grayish-green mica (biotite and mu.scovite)
which commonly give the sand a distinctive schistose
appearance. Minerals present in minor proportions in-

clude, in order of decreasing abundance : feldspar, nuig-

netite-ilmenite, epidote, zircon, tourmaline, and horn-
blende. About 30 to 40 percent of the deposit is clay, silt

and fine sand ( —200 mesh ) ; 60 to 70 percent is sand
and small |>ebble sized (+200 mesh to i-inch) ; and gen-
erally less than 10 percent is large pebbles (-|-i-inch to

i-inch).

A marked increase in the clay-sand ratio occurs below
the u.sable sandstone at a dei)th of about 120 feet in the
]Mt west of the highway; this apparently marks the lower
limit of glass sand. Stripping of the upper i)art of the
deposit in the north extension of the pit has shown the
presence of lenses and pods of micaceous silt and sandy
clay in a greater ratio than in the south i)art, thus re-

quiring the selective removal of considerable waste ma-
terial. Drilling in the pit area west of the highway has
penetrated clay beneath the anauxite-bearing glass sand
(Stauffer, 1946, maii), and water wells on the property
bottomed in feldspathie biotite diorite at 100 feet (well
no. 1, plate 1) and biotite quartz monzonite at 325 feet
(well no. 2, plate 1).

The Corona silica sand deposit is an unusual quartz-
rich facies in the lower part of the Paleoeene Silverado
formation and is apparently nonmarine. Dei)osits of
silica sand and clay occur elsewhere in the Silverado
formation 10 to 15 miles to the south, southwest along
the southwestern flank of the Santa Ana Mountains,
mainly near Trabuco Canyon, Orange County, but are
not altogether comparable in composition with the Corona
deposit. None of the Silverado sandstone expo.sed else-

where in the Corona area appears to correlate precisely
in composition with the Corona deposit, but the arkosie
sandstone which overlies the sedimentary clay zone in
many of the clay pits probably correlates stra'tigraphic-
ally with the Corona deposit.

The property was first developed in the early 1920 's

by means of a quarry in sec. 16, T. 4 S., R. 6 W.^ S.B.M.,
on the east side of Highway 71. By 1928 a washing and
screening plant, on the east side of the highway and of
50 tons daily capacity, was in operation. Material mined
from quarries and open pits east of the highway was
delivered to the i)lant by drajzline scrapers. The products
included glass sand, foundry sand and .sandblasting
sand. Ten men were employed (Tucker and Sampson,
1929, p. 504). By 1944, the principal quarry was 600
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FloiRE 3". Glass sand iiroc-cssiiiK plant of Owens-Illinois Glass Company at Comna. Kaw material is obtained from ;;>Milly dipping
sandstone of the Paleocene Silverado formation (exposed in pit, center). Sand from surge pile is moved by conVeyor belt (left) across

State Highway 71 to the plant (left center) where it is i>rocessed for n.se as glass sand. Processed sand is conveyed to storage bins (right

center) from which the sand is loaded into railroad cars or trncks for transport to glass mannfactnring plants. Offices and laboratories are

honsed in qnon.set type building (center). Ob.server faces northeast. I'hoioyrapli \iy Thomas K. Gay, Jr.

Figure 38. Gently dipping sandstone (I'aleocene Silverado formation) exposed in pits at

the ("orona silica sand mine of Owens-IUijiois Glass Company. Carryall scrapers transport raw
sand to crusher at base of inclined conveyor ( rigli( middle distauci') which supplies raw surge

pile (center middle distan<'e). .\ second inclined conveyor (left middle distance) conveys the

sand across State Highway 71 to processing jdant. Inactive pit east of highway is at left of

plant, active pit (lO.'iH), which has been greally enlarged since this photo was taken in l!).">t),

occupies the foreground and behind conveyor at right is the largest pit, inactive since 19r)7.

Observer faces southeast, view along the Corona-Elsinore trough. Santa Ana Mountains at

right, Gavilan Hills at left. J'haloi)iaph lnj Thomas I', (lay. -Ir.
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feet lon;^ and 600 feet wide and about 120 feet deep. About 20 to 25 percent of the raw ore is rejected at this

Sand was bhisted from the face and moved by dragline first classification. Classified material is then scrubbed by

to the plant where it was screened, clas.sified, washed, attrition scrubbers to remove coatings of day and iron

crushed, dried and passed over a magnetic separator. oxide from the (juartz grains which are then washed and

About 3.000 tons of material per month were produced screened into plus and minus 30-mesh fractions. Minus

and shipped- via rail to various users for sandblasting, 30-mesh material is cla.ssified to remove fines which go to

glass sand, aud stucco plaster (Tucker and Sampson, a thickener. The overflow from the thickener and the

1945. i>i). 163-164). Daily output was from 100 to 150 rake product fro7n the cla.ssifier are transferred to the

tons of -sand which averaged about 93 percent SiOo, 4+ "amber" sand drain bins. Plus .30-mesh material from

percent Al.O:) and 3 percent alkalies with Fe^Oi content the screens is ground and classified to remove fines which

about O.io'percent (Valentine, 1947, p. 1). go to a thickener. The rake and thickener products are

In ti>e late 1940's the quarry ea.st of the highway was screened into plus and minus 40-mesh fractions. Plus 40-

abandoned and open pit operations were started in sec. Juesh material is reground and classified in closed cir-

21. just west of the highway and across the road from cuit; minus 40-mesh is dewatered in a Dorr classifier

the plant. In 1956 this quarry was crudely triangular in from which the sand goes to "flint" .sand drain bins and

plan, and had dimensions of about 800 feet by 450 feet water is reclaimed for reuse in the mill,

by TOO feet and a maximum depth of about 120 feet. The clay and other fines are removed and sand of the

During 1956, overburden was strijijied from a large area required size and purity is prepared by the above out-

adjoining the north edge of the pit and in early 1957 all lined process of grinding and classifying which rejects

mining was in this north extension of the pit (fig. 39). about 45 percent of the pit run material. The sand is

In 1947, the Owen.s- Illinois Glass Company erected a drained for several hours after which the relatively dry
modern sand treatment plant (fig. 37), which was placed top part is pulled from the bins onto a conveyor by a

in operation in January 1948. The function of the plant reclaiming digging ladder and the material goes to driers,

is to remove clay and iron-bearing constituents from the After drying the sand then passes over Dings magnetic
sand and to produce high grade silica sand suitable for Hi-intensity separators that remove magnetic impurities

use in the manufacture of glass. such as mica (biotite and nuiscovite), magnetite, ilme-

In the pit, both stripping of overburden and mining nite, epidote, zircon, tourmaline,' and hornblende. Mag-
are done with rippers and bulldozers (fig. 38). Carryalls, netic products, which comprise about 3 to 4 percent of

drawn by Caterpillar tractors, scrape up the loosened the dry processed sand, go to waste piles and the finished

raw materials. They haul overburden to waste dumps sand to storage bins. Hopper bottom railroad cars and
and crude sand to a dumping hopper over the crusher trucks are loaded directly from 'the storage bins and
))it. The crusher disintegrates the material, but does not transport the sand to market.
crush the pebbles. From the crusher a belt convejw takes

-j.^^.^, grades of sand are produced: "flint" sand
the material to a raw storage pile.

.^^.j^i^^ j^ ^,gp^ ^o ^ake colorless gla.ss, and "amber"
From raw storage piles, the material is moved up a ^^^^ .^^j^j^.^ j^ used in the manufacture of amber- and

long belt conveyor which crosses the highway to surge green-colored glass containers. The composition of the
bins at the mill. From there the feed is divided and

gjj^^ ^^Yid is as follows:
directed into twin circuits in the mill where it is scrubbed, ^,.^ n^ -w » a^nr/

, , 1 •/? 1 u • « r* ^ -n ^- 1 SiO. 94..17C to 9b.0%
ground, and classihed by size. Alter classincation loose

^,^q^ 2.5% to 3.5%
fines are piped as a slurry to thickeners from which the k=0, Xa»0, etc 1.8% to 2.3%

underflow (reject material) is transferred to waste ponds. FejOj -03% to .035%

ipim Alt -"

'm^.
FlGtJRE 39. Owens-Illinois Glass Company's glass sand operation in the Corona-Elsinore trough, southeast of Corona. Inactive original

pit east of highway is at left, present (19.58") active pit at center and top of plant barely visible beyond. Pits are opened in Paleocene

Silverado formation sandstone which is overlain by a thin covering of terrace deposits on the flat-topped ridges at both left and nght.

Obsener faces southeast.
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^Mrjtt.\
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Kir.rRE -41. Coronita Kaiich sand deposit. Flat-topped hills covered with terrace prravels are underlain by sandstone of the Paleocene
Silverado formation. Corona silica sand mine is beyond low hill at left. Low areas in left and right middle distance are covered with
older allnviiini. Lower Bedford Wash (foreground) is covered with alhivinni. Ob.sener faces southeast.

The composition of amber sand differs from that of flint

sand only in that the iron content is higher and totals

from O.O-l to ().()() percent.

Initial cajiacity of the i)laiit in 1!I48 was !)() tons per

hour of crude sand with output of about 30 tons of tin-

ished flint sand and 15 tons of amber sand per hour.

Since 1950, more than 100,000 tons of finished sand have
been shipped each year to the Los Angeles area.

The waste jiond material contains a larpre proportion

of clay of which a portion is used, after settling, as a con-

stituent in the manufacture of common clay products.

Since 195() the Jordan Tile Company of Corona has tised

^iime of this material in the manufacture of red-burning
quarry tile, and Hancock Brick Company, Highgrove,
also uses small amounts. Since about 19-18, the Liston

Brick Company located lialf a mile north of the Owens-
Illinois operation, has used small amounts of the stripped

waste clay materials in the manufacture of conunon clay

l)roducts.

The deposit appears to contain easily accessible re-

-'•rves sufficient for many years of operation at current
"iisumption rates. Vast additional reserves, although

uii|)roven, are indicated by geologic evidence to exist

northwest, west and south of the present pit. However,
overburden in this area may prove too thick for economic
mining operations.

Coronita Ranch Sand Deposit. Location : SW^ see. 16,

EiSEl sec. 17, T. 4 S., R. 6 W., S.B.M. along the east

margin of lower Bedford AVash a quarter of a mile w-est

of State Highway 71 and 6^ road miles southeast of

Corona. Ownership : Joel D. iliddleton, 9531 Heather
Road, Beverly Hills, California, and Donald C. McMil-
lan, 8704 Colima Road, Whittier, California, own "240

acres of patented ranch land.

The Coronita Ranch sand deposit (fig. 41) adjoins the

west edge of the Corona silica .sand deposit (described
elsewhere in this report) and apparently is the northwest
extension of the same sequence of Silverado formation
sandstones and clayey saiuistones which have furnished
a steady sujiply of specialty sand for many years. On
this property the Silverado sandstone crops out in one
small exposure on the east bluff of Bedford Wash. Here
it .strikes X. 45" ^Y. and dips 8° to 10° SW. The accom-
panying geologic map (pi. 1) shows the remainder of

the property is covered mostly by older alluvimn (Qalo)

and alluvium (Qal) but one small hill is capped by ter-

race deposits (Qt). Tjow hills, which rise along the south
margin of the property east of Bedford Wash, are under-
lain by the Sespe and Vaqueros formations, undiffer-

entiated (Tvs).

This property was first explored for glass sand in

April 1957, when 10 drill holes (fig. 42) were put down
in the SW^ sec. 16 along the southeast margin of and
east of Bedford Wash. The investigation was carried out

under the direction of Mr. Meredith C. Brown who kindly
furnished the drill logs (fig. 43) and results of labora-

tory work (fig. 44). Samples were tested in the labo-

ratories of Pacific Clay Products by Mr. Jack Kilgore,

chemist. Early in 1958 the property was taken under
option by the Del Monte Properties Company, P. 0. Box
150, Pacific Grove, California. This company did addi-
tional drilling and sampling in this area and also on
other parts of the Coronita Ranch in sees. 17, 18, 19, and
20, T. 4 S., R. 6 W., S.B.M.

The alluvial overburden ranges from 2 feet along the
east edge of Bedford Wash to more than 90 feet in the
east part of the property along the old county road.

Five drill holes, ranging from 26 to 90 feet in depth, en-

countered overburden only which is shown as older

alhivium on the geologic map (pi. 1). This area of thick

overburden trends north-northeast and separates the two
areas of thinner overburden, one on the Coronita Ranch
property and the other on the adjoining Corona prop-

erty. Apparently much or all of the Silverado sandstone

1000

Figure 42.

SCALE

Sketch map showing location of drill holes on
Coronita Ranch sand deposit.

CMonroy
Highlight
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was removed by erosion from a rather narrow water-

course, which was later filled with alluvial debris.

.Medium- to coarse-trraiued Silverado sandstone, siltstone,

and sandy elay with abundant jrreenish-trray miea was
encountered in ;') drill holes, all of which bottomed in

this formation at 90 feet. Overburden ranged from 2 to

24 feet.

Beneficiation tests and analyses of samples indicate

that the Coronita Ranch .sand deposit is probably of

glass grade (Urown, 19,'57). The iron oxide content of

benefieiated material is low, the deposit is favorably lo-

cated in regard to transportation and is adjacent to an

operating glass sand plant. The sand was not bottomed

in any of the drill holes which penetrated sand indicat-

ing that substantial reserves are probably present. How-
ever, additional drilling and sampling would be neces-

sary to give a meaningful estimate of the potential of

this deposit.

Jones (Hoaq Ranch) Sand Deposit. Location: SWi
sec. 17. T. 4 S., R. 6 \Y., S.B.M. between Bedford and
Joseph Canyons about 4 miles southeast of Corona.

Ownership : Riverside Cement Company Division of the

American Cement Corporation, Post Office Box 832,

Riverside, California, owns 80 acres of patented ranch

land.

The Jones deposit, on the old Iloag Ranch, was owned
in 1925 by A. E. Jones of Corona who did some open cut

development work and erected a wooden loading bin.

Apparently there has been little or no production of

glass sand from this property, but small amounts of

sand mav have been produced and used as foundry sand

in the 1920 "s.

The deposit is composed of generally massive, poorly
consolidated, white sandstone which is locally conglom-
eratic. It is i>robably of Pliocene age. Indistinct bedding
appears to strike nortliwestward and dip about 20°

southeast. The sandstone consists mostly of quartz and
feldspar. In places the unconsolidated sand contains

very little mica and has no visible impurities, elsewhere

it contains much miea, occasional clay shale dasts and
cobbles of granitic, volcanic, and metasedimentary rock.

The mixed sandstone and conglomeratic sandstone is ex-

])osed over an area about 1,000 feet square. An over-

burden, 5 to 10 feet thick, of older alluvium covers the

central and southern part. Tucker and Sampson (1929,

p. 505) state that the raw material was reported to eon-

tain 97.45 percent silica and was upgraded to 97.54 per-

cent silica after washing and screening and that the iron

content ranged from 0.09 percent to 0.11 percent. As
glass manufacturers usually retpiire sands with the iron

content less than 0.04 and rarely permit over 0.06 per-

cent, the Jones sand probably would re(|uire beneficia-

tion to reduce the iron content. A more detailed study

of the quartz-feldspar ratio and much more sampling
together with chemical analyses woidd be required to

evaluate this deposit as a potential source of glass sand.

The property had been idle for many years, and only

the remains of a small wooden loading bin and an open

cut marked the location in 19r)6. In September 1958 the

Riverside Cement Company, Division of the American
Cement Corporation, P. O. Box 832, Riverside, Califor-

nia, held the property under option and did extensive

drilling and sampling. At the time of writing (October

1958) the drilling had not been completed but prelim-

inary information indicated substantial reserves of white
sand, probably suitable for use in the manufacture of
white Portland cement. In December 1958 Riverside Ce-
ment Company announced their intention of construct-
ing a white cement manufacturing |)lant adjacent to the
existing Crestmore plant in West Riverside.

Tcmescal Canyon SUlica Sand Deposit. Location-
NEJ sec. 29, T. 4 S., R. 6 W., S.B.M. , 5 miles southea.st

of Corona southeast of Bedford Motorway and north of

McBribe Canyon. Ownership: Arthur E. Garratt, 3340
Eastern Avenue, Los Angeles 32, California, owns sec.

29, formerly railroad land.

Coarse, weakly indurated, white arkose of probable
upper Eocene to lower Miocene age (undifferentiated

Vaciueros and Sespe formations on accompanying map)
crops out over much of the X.JNEi sec. 29, but tlie flat-

topped ridges in this area are capped by Quaternary
terrace gravels. South of these cx])osures is a fault sliver

of Paleocene Silverado formation, composed of sand-
stone, clayey sandstone and clay, which crops out along
the northeast side of the Elsinore fault and extends from
McBribe Canyon northwest along the margin of the
Santa Ana IMountain.s. The fault sliver is about 600 feet

wide and 2,000 feet long. The Va(|ucros and Sespe sand-
stones in the Temescal Canyon deposit area were pros-

pected years ago by means of several shallow pits from
which a small production may have been obtained.
Sampson and Tucker (1931, p. 444) give the following
analysis for material which presumably came from the
prospect pit designated as No. 58 on plate 1

:

SiOs .^1=03 FesOs CaO MgO len. Loss Moisture

73.74% 12.77% 1.03% 5.25% 3.04% 0.87% 1.22%

Early in 1956 the Ottawa Silica Company, Box 437,
Ottawa, Illinois, took the property under option and ex-
plored in this area and also in the Wi sec. 28 where
sandstone, silt and sandy clay of the undifferentiated
Vaqueros and Sespe formations crop out along McBribe
Canyon. Eight 18-inch diameter drill holes, made with a
cesspool digger, were put down in the Silverado forma-
tion in the NE^ sec. 29 while the remainder of the area
was explored by numerous bulldozer cuts and trenches.

Samples, taken at 2-foot intervals from the drill holes

and .selectively from the open cuts, were tested in the

company's laboratory. None of the testing data is avail-

able, but the Silverado sandstone in sec. 29 is reported

to be suitable for use as gla.ss sand, whereas the

Vaqueros and Sespe .sandstone in sec. 28 is not (personal

communication, R. G. Crosley).

WATER RESOURCES (GROUND WATER)

"Water is perhaps the most sought-after and important
natural resource in the Corona area. The town of Corona
and surrounding citrus groves lie in the Temescal ground
w'ater basin which has been described in some detail bv
Eckis (1934, pp. 178-181, plates C & D) from whom the

following has been largely abstracted. This basin has a
surface area of approximately 16,200 acres and is bounded
by the Santa Ana River on the north ; the Chino and El-

sinore fault zones on the southwest; El Cerrito Hills on
the southeast; and the granitic hills of the Perris Block
form an irregular northeast margin. Other small alluvial

basins lie to the southeast along the Corona-Elsinore
trough.
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Paleocene Silverado formation sandstone, shale and eon-

jrloiucrnte and upper Eocene fo lower Miocene Va(Hieros

and Scsjie t'ornuitions. \iiulitVerentiated siltstone, sand-

stone, and conj;loincratc arc exposed in the area. How-
ever, tile areal extent of tiie Miocene and IMiocene strata

is very small, ami, the data furnished by the wildcats

sufjijest that the Tertiary se(|uence is gi'iiPnilly thin. The
evidence now available points against the discovery of a
noteworthy oil field in the Bfown-Bedford Canyon re-

•rion. The small amounts of oil i)rcvi(>usly discovered may
well have mijrrated alonj; the Chino fault zone fi'om ])r()-

ducinu' Miocene or Pliocene zones in the Puente-C'hino

Hills, about 12 miles to the northwest.

The area south of Corona between El Cerrito Hills

and Wardlow Wasii has been explored only by the

Ciroco-Wrifrht No. 1 well (14 on i)l. 1)*. this" well,

started in 1951 and abandoned in 1954, jirobably pene-

trated both Miocene and Eocene marine sedimentary
rocks inchuiino; some oil sands but there was no produc-

tion. This well was drilled southwest of the projected

trace of the Chino fault. The entire area between Corona
and this well is covered by older alluvium, and the depth
and character of the sedimentary se(|Uence which lie

beneath the alluvium are unknown to the writer. The
ho]ie of findinur oil in the Corona area scemiufrly rests

in the possibility that oil-bearinfr Tertiary rocks occur

there. However, most of the Tertiary se(iuence may have
been removed by erosion before deposition of the fan-

glomerates.

The records of drilling- operations in tlie earlier period

of exploration are very indefinite and generally are in-

compatible with data from the recent drillinii'. The known
data for the earlier ventures, as well as the current, for

wells drilled on the Corona South (nuidrangle are sum-
marized in ficr. 45.
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Ver I'lanck, W. K., 1'.I52, Gvpsum in California : California l>iv.

Mines Hull. l<i:i. pp. ri7-58, 125-127, 182, IHr.-lSCi, VAX. 140, 142,

144. UC.

TABULATED LIST OF MINES AND MINERAL DEPOSITS
IN CORONA SOUTH QUADRANGLE

The (lata coiitaiiitHl in tlie followiiio; tal)ulattHl list

were lirawii from invest ijrat ions by the writer as well as

from other sources, both published and unpublished, be-

lieved by the writer to be authentie. All properties listed

were visited during 1956-57.

The list is arrautred in alphabetical order by mineral

eommoditv. The number in the first eolumn is the num-

ber jriven the location of the deposit on the map, plate 1,

in j)oeket. Synonyms are friven in parentheses after the
preferred name and appear as cross referenees elsew'here

in the list.

The date of ownership ajipcars in parentheses follow-

iiifr the owner's name and address. Former owners and
operators are listed below the present owner. Many of

the ownership data were obtained from the offices of the

Assessor anil Kecorder. Riverside County. Ownership
data are believed to he acctirate as of the time the rejiort

was written, but the data conuiioidy were not completely
verified. I'licertain section locations are followed by a

([Uestion mark; the abbreviation "proj." indieates in-

complete i)id)lic land survey lines on the base map. Loca-

tions in miles from Corona are from 6th and Main
Streets and are approximate airline distances nidess

otherwise indicated.

References appear in i)areiitheses in the last column
and refer to the accompanyiiifr biblioorai)hy. Only the

last names of the authors are friven. The first number
after each name is the year of publication, and is sepa-

rated from the page reference by a colon. Succeeding

references are preceded by semicolons. The term "here-

in" refers the reader to a description in the body of the

text of this report.
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No.
Name of claim

or mine
Owner

(name and address)

Location

Sec. R. B. & M. Remarks and references

Bedford Canyon deposit

(Corona clay deposit)

Gladding. McBean and Co.. 2901

Los Feliz Blvd., Los Angeles 39

(1957)

Brown Star claims.

Cajalco pit Louis A. Weisel, et al., La Habra.

own patented ranch land in this

area (1957); leased by Pacific

Clay Products during the 1930's

Castillo's

Chocolate Drop. Francis A. Stearns, Box 262,

Corona (1957)

Conduit clay placer. Riverside Cement Co., Box 832.

Riverside, owns Conduit No. 1

(132 acres) and south 40 acres

of Conduit No. 2. Ray and Irma
B. Overacker. 412 Olive St..

Huntington Beach, own north

22 acres of Conduit No. 2 (1957)

Corona clay deposit

Corona placer (Lord?).

Corona shale mine. Pa-
cific Clay Products

A. E. Ganahl. 1011 Victoria. (P.O.

Box 643) Corona (1957)

NJ^ 16 4S SB

NE>^ 16 4S 6W SB

NWH
NW^ 17 4S SB

SW^ 33

SEM 32

3S 7W SB

NW>i 14 4S 7\V SB

Dutch placer.

Five miles southeast of Corona, west side of Temescal
Wash in lower Bedford Canyon. Large deposit of

red-burning clay of Paleocene Silverado formation,
both residual and sedimentary clays. Discovered in

1954; plant construction began in 1956. placed in

operation with intermittent large-scale open-pit
mining in January, 1958. (StaufFer 46: map station

32; Ceramic News Aug. 56:17; Nov. 56:22; herein.)

See Middlesworth.

East side of Temescal Wash about 5 miles southeast
of Corona, south of Cajalco Rd. along east side of

railroad. Residual red mottled clay derived from
Triassic Bedford Canyon argillites and/or slates

;

bright brick-red clays about 30 ft. thick grade later-

ally into mottled grayish green clays and gray clays,

thence into unaltered argillites. Overlain unconform-
ably by coarse, weak, sandstone of Paleocene Sil-

verado formation. to 5 ft. thick which is capped
by 10 to 20 ft. of angular cobble and boulder con-
glomerate of Quaternar>' age. On the south this

sequence is in fault contact with Bedford Canyon
quartzite and hornfels. Exploited by irregular quarry
about 100 ft. long. 10 to 30 ft. high; old mine rails

may mark sites of two small adits, now obliterated.

Deposit apparently has very little areal extent

beyond the quarry limits. Developed and operated
by Pacific Clay Products for a short time in early

1930's. Production undetermined, but apparently
small. Idle since 1938.

See under coal.

About 3H miles southeast of Corona at the south
margin of EI Cerrito Hills. Pale gray, diatomaceous,

clay shale is mined from a low isolated hill (see

photograph in text) composed of upper middle Mio-
cene shale (Topanga formation). Material is scraped
from hillslope and stockpiled by International TD9
combination bulldozer-loader; sparse limy concre-

tions are removed by hand sorting; clay shale is

loaded on small dump trucks and transported about
IH miles to Liston Brick Co. for use in common
red brick. Small tonnage mined each year by Liston

Brick Co. since pit opened in 1948. See Liston Brick

Co. under clay products manufacturing plants.

West edge of Corona South quadrangle. 3?-^ miles

southwest of Corona. Two patented placer claims

(Conduit Nos. 1 & 2); east part of Conduit No. 2 is

on Corona South quadrangle, remainder and Con-
duit No. I are on adjoining Black Star Canyon
quadrangle. Clay shales of L'pper Cretaceous Ladd
formation were prospected for clay about 1900 and
the property was patented in 1917. Riverside Ce-
ment Co. acquired their holdings prior to 1950.

Late in 1956 the property was explored by extensive

bulldozer cuts, mostly on the property in Black
Star Canyon quadrangle; numerous samples were
taken and chemical analyses were made in an effort

to find material suitable for pozzolanic additives for

use with Portland cement. Only sandy to very sandy
clay shales were exposed. These have no apparent
economic value at present. Production, if any, must
have been small. Long inactive except for the ex-

ploratory work done in 1956.

See Bedford Canyon deposit.

West side of Main St. Canyon about 3H miles south-

west of Corona; adjoins east edge of Middlesworth
clay, which see herein. Clay was mined from the

Paleocene Silverado formation in the early 1900'3.

Long idle. (Aubury 06:223. 339; Tucker and Sampson
45:161; herein.)

See Sky Ranch Clay Company deposits.

See Kroonen deposit.
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No.
Name of claim

or mine
Owner

(name and address)

Location

Sec. T. R. B. AM. Remarks and references

Eagle Canyon (Eraser)... T. A. and F. M. Eraser, 718 How-
ard St., Corona (1957); leased to

Dr. Leon N. Kati, 9837 Foothill

Blvd., San Fernando (1943-44)

SWH 13 4S 7\V SB

Emsco pit- Mrs. Graciosa and Bernard W.
De Pipkins, Harvard St.. Los
Angeles (1956): Enisco Refrac-

tories Co., Southgate (operator;

1937-40); patented ranch land.

SEK 33 3S SB
pro).

Findley feldspar placer Ray and Irma B. Overacker, 412
Olive St,, Huntington Beach
(1957)

SEX 33 7W SB

Findley graphite placer

mine
Otto E. Thomas. 338 So. Norman-

die, Los .Angeles (19,56). reported

purchased by Omar Short. Santa
Ana (1957)

NWJi 4 7VV SB

Fire clay group. Sky Ranch Clay Co., (Clifford

Tillotson. owner) P.O. Box 237,

Corona (1957)

4, 5 4S 7W SB

Fraaer

Freeman clay.

Grapevine.

Undetermined (1957); G. R. Free-

man, Corona (operator, 1927)

Mrs. Mary A. Mattey, 11359
Biona Ave., Los Angeles 66
(1957)

4S

SEKNWJi
SW)i 4

(lot 9)

7W

7W

SB

SB

Hoag Ranch.

Hofifman

Four miles south of Corona; part of Eagle group of
unpatented placer claims (see Eagle Canyon gypsum
herein). Shallow prospect pits and small oi>cn cuu
along the west side of Eagle Canyon and in Manning
Canyon to the west expose sandy clays and clay
shales of the Palcocene Silverado formation. Dr. Katz
shipped several truck loads of "fire" clay from the
west side of Eagle Canyon in 1944 to several plants
in Los .Angeles which tested it for flue tile, but found
it to be unsuitable. Production small. Idle.

East bank, Wardlow Wash, 3 miles southwest of
Corona. Red mottled sandy clay of Paleocene Silver-
ado formation exposed in small (luarry. 0|>ened in
1937 by Emsco Refractories Co. when a few hundred
tons of gray, sandy, carbonaceous high-refractory
clay were shipped to their Southgate plant. Clay
zone reported to be about 8 ft. thick, dipping 45°

±

east. Mined from open quarry by power shovel, but
open pit mining proved impractical because of steep
dip; later an adit was driven N. 50° E. about 250 ft.

south of quarry and some clay was mined; ceased
operation about 1940. Clay zone not found in quarry
at time of visit (1950). .\dit was inaccessible, but
lignite, carbonaceous clay and impure reddish-brown
sandy clay were on dump. .Adit and dump were
destroyed by Metropolitan Water District pipe line
1956. Production undetermined, but apparently
small. Idle since about 1940.

.\long west bank of Wardlow Wash, about 3 miles south-
west of Corona, Two patented placer claims (Findley
feldspar Nos. 1 & 2). Poda and irregular stringers of
red, white, and gray mottled and white and purple
mottled clays in matrix of weak, coarse, white arkose
of Paleocene Silverado formation with some cobble
conglomerate: sandstone beds strike N. 70° E., dip
30° NW. Explored by several open cuts; perhaps also
by underground workings, now caved. This may be
the location of one of the glass sand deposits noted
by Anbury (1906, p. 373) as under development by
the Corona Pressed Brick Co.. about 1905. The
proijerty is said to have produced a considerable
tonnage of clay about 192() used in brick plants in
Los .Angeles area; no record of production found.
Idle since long before 1938 when acquired by present
owners.

.About 3H miles southwest of Corona, north of Ward-
low Canyon. One patented placer claim (Findley
graphite placer). Thin discontinuous zones of itnpure
red and green sandy clays occur in shear zones in
Upper Cretaceous sandstone and conglomerate of
the Ladd formation, undifferentiated. Explored
about 1900 by shallow- Ofjen cuts and one adit said
to have showings of "graphite", not found in 1936.
Clay zones have been exposed in bulldozer cuts
made in late 1940's. Exposed clay not of current
economic interest. Little or no production. Idle.

Both sides of Mabey Canyon, S^i miles southwest of
Corona; 3 patented placer claims; Fire Clay No, 1,

Fire Clay No. 2. .M. & M, placer. Upper Cretaceous
clay shale of the Holz shale member of the Ladd
formation was explored by 4 short adits and 7 open
cuts before 1910. Production from this period un-
determined. Sky Ranch Clay Co. mined a small
tonnage from an open cut about 1930. Sec Sky
Ranch Clay Co. deposits herein.

See Eagle Canyon.

G. R. Freeman. Corona, reported some clay production
in 1920's. Exact location not reported, probably
various deposits between Main St. and Hagador
Canyons, about 3J^ miles southwest of Corona.
Long inactive. See Middlesworth clay and Corona
clay placer, herein.

Three miles southwest of Corona, south side of Mabey
Canyon. Clay shale of the Upper Cretaceous Holz
shale member of the Ladd formation; active, (Here-
in.)

See Jones.

See Jones.

I
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No.
Name of claim

or mine

Sky Ranch clay mine,

eaat pit

Sky Ranch
west pit

clay mine.

21

27

Owner
(name and address)

Susie placer (McVicarpit)

Switzer.

Thomas clay deposit, east

pit

Thomas clay

west pit

Unnamed pit

deposit,

Unnamed prospect.

Unnamed prospect-

Sky Ranch Clay Co. (Clifford

Tillotson. owner) P.O. Box 237.

Corona (1957)

Sky Ranch Clay Co. (Clifford

Tillotson. owner) P.O. Box 237,

Corona (1957)

Patented ranchland (75 acres) in

the SijjNEJ^ sec. 5 purchased

Sept. 1. 1957 by Pacific Clay
Products, 1255 West Fourth St.,

Los Angeles. Mining continues

in this area to supply the Corona
plant of Pacific Clay Products

(formerly Tillotson Refractories

Co.)

Pacific Clay Products. 1255 West
Fourth St.. Los .\ngeles (ac-

quired Sept. 1, 1957) ; Sky Ranch
Clay Co.. (Clifford Tillotson.

owner) P.O. Box 237. Corona
(1954-Sept. I. 1957)

Elmo Switzer. 808 West 8th St..

Corona (1957) owns about 50

acres, patented ranch land

Charles A. Thomas. P.O. Box 518.

Corona, leased to Gladding. Mc-
Bean & Company. 2091 Los

Feliz Blvd.. Los Angeles: sublet

and operated by Joe Deleo. Jr..

1233 Garretson. Corona (1957)

Charles A. Thomas, P.O. Box 518,

Corona, leased to Gladding. Mc-
Bean & Co., 2091 Los Feliz

Blvd., Loa Angeles (19.57)

Temescal Water Co., Corona
(1957). Liston Brick Co.. P.O.

Box 4, Corona (operator. 1956)

P. J. Oertel. E. I. Downs. A. J.

Velthoen. W. B. Munn. W. J.

W'ood. c/o P. J. Oertel. Marilyn
Dr.. Corona (1957). Patented
ranch land

Mrs. Oraciosa V. and Bernard W.
de Pipkin. Harvard St.. Los
Angeles (1950); patented ranch
land

Location

Sec.

NEMSWK
NWK 4

NWliSW><
NWK 4.

S>^NEM 5

4S

NWK 4

NEM 5

NW'K 33

NW^ 33

NEK 16

SEK 33

NEK 4

7W

7W

4S

3S

7W

B. &M.

SB

SB

SB

7W

7W

6W

7W

7W

SB
proj.

SB
proj.

SB
proj.

SB
proj.

SB
proj.

Remarks and references

North side of Wardlow Canyon, 3^ miles southwest
of Corona; Frcnchy placer claim f unpatented).
Quarry opened in 1951 and until 1956, steadily fur-

nished a considerable tonnage of clay shale from
Upper Cretaceous Ladd formation to Tillotson

Refractories Co., Corona. Idle since 1956. See Sky
Ranch Clay Co. deposits herein.

North side of Wardlow Canyon. 3J^ miles southwest of

Corona; Frenchy placer claim (vinpatcntcd, NWK
SW'KNWK sec. 4); patented rancii land SJ^NEK
sec. 5 (75 acres). Quarry opened early in 1956 in the

S^NEK sec. 5. and has since furnished a consider-

able tonnage of I'pper Cretaceous Ladd fortiiation

clay shales to the Tillotson Refractories Co.. Corona.

In 1957 this pit was the company's principal source of

clay ahule. Quarry developed in a clay shale zone

which is about 500 ft. wide east-west and extends

about 1,500 ft. northwesterly. See Sky Ranch Clay
Co. deposits herein.

Ridge north of Mabey Canyon, 3H miles southwest of

Corona; patented placer claim. Narrow, wedge-
shaped favdt sliver of Paleocene Silverado formation

sedimentary clay, including red mottled, white, and
gray clay and pisolitic clay with minor associated

lignite, intercalated with Silverado sandstone and
conglomerate. Wm. G. McVicar shipped clay to the

California Clay Manufacturing Co., Loa Angeles,

about 1900. Later acquired by Earl M. McClintock
who shipped some clay to Mission Clay Products

Olive, during the early 19.50"8. Acquired by Sky
Ranch Clay Co. in 1954. Early development was by
short adits and open cuts, recent mining has been

from open pits. Deposit apparently has very little

areal extent beyond the pit limits. Production not

determined, but appears to be small. Intermittently

mined by Sky Ranch Clay Co. which see herein.

(Aubury 06:223.)

Adjoins Findley graphite placer on the east and Sky
Ranch Clay Co. on the south. 3H miles southwest of

Corona. Buff Upper Cretaceous clay shales of the

Ladd formation, undifferentiated, were explored by
bulldozer cuts about 1945. A white sandy clay zone

2 to 5 ft. thick occurs along a shear zone which

strikes N. 50" W.. dips 40^^ NE. Small amounts of this

white sandy clay "ganister" were mined from an
open cut by the Sky Ranch Clay Co. about 1945 for

use at Tillotson Refractories Co.. Corona. Idle since

except for occasional sampling.

About 3H miles southwest of Corona, west of Wardlow
Wash. Red-burning clay shale of tlie Paleocene

Silverado formation is mined and furnished to several

manufacturers of common clay products. Production

each year of a few thousand tons. (Herein.)

.\bout 3H miles southwest of Corona, west of Wardlow
Wash. Paleocene clay shale of the Silverado forma-

tion is being developed as a constituent for common
clay products. No production except for testing.

Active development carried on in 1956. (Herein.)

About 4H miles southeast of Corona on east side of

Temescal Canyon. Liston Brick Co. intermittently

mines small tonnage of soil developed on Triassic

Bedford Canyon formation metasedimentary rocks

for use in red brick. Material removed from small.

shallow o|ien pits; loaded on small dump trucks by
combination bulldozer-loader.

West side Wardlow Wash. 3 miles west of Corona.
White and pink, mottled, impure, sandy clay of

Paleocene Silverado formation. Strike of beds N. 60^

W., dip 4.5° to 60° NE; overlain by pebble arkose.

Developed by caved pit or shaft 10 ft. deep in 1957.

Apparently no production. Long idle.

Flat-topped ridge east of Wardlow Wash, 2H miles

southwest of Corona. Gray and white, brownish-

buff, iron-red to limonite-yellow colored mottled

clay bed 5-10 ft. thick, intercalated with white

arko.se and conglomerate of Paleocene Silverado for-

mation. Developed by two shallow open cuts. Ap-
parently no production. Long idle.
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Broken and Crushed Stone
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ROCK PRODUCTS—Continued
Sand and Gravel
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ROCK PRODUCTS—Continued
Specialty Sands (Foundry Sand)

No.
Name of claim

or mine
Owner

(name and address)

Location

Sec. T. R. B. &M. Remarks and references

o9 Jackson & Havens. William H. Redding, et al.. 1008 S.

Pacific Ave.. San Pedro (1957);

George W. Lord, Corona (1924);

leased to Jackson and Havens,
Riverside (operator, 1924)

SW^ (?) 11

60 Arthur Weirick, Chase & Skyline

Dr.. Corona (1956); E. R. E.

Nonhof, 1 1 16 Ramona Ave..

Corona (1924)

NW^^ 10

4S 7W SB

4S 7\V SB

Three miles southwest of Corona midway between
Main St. and Hagador Canyons, along the margin
of the Santa Ana Mts. A bed of white "molding"
sand about 30 ft. thick composed of coarse, white,

sub-angular arkose (Paleocene Silverado formation)

overlain by about 2 ft. of gravel and soil overburden
(Quaternary terrace) reported under development
in 1924 by Jackson and Havens, Riverside; this

deposit, discovered in 1917. was worked intermit-

tently prior to 1924. but apparently not since. The
deposit was worked by open cuts, the material being

loaded into small mine cars and transported to

loading bins. During 1922 sand was siiipped to Union
Tool Co.. Los Angeles. Production undetermined,

but apparently small. By 1956 all equipment had
been removed.

Three miles southwest of Corona, west side of lower

Hagador Canyon. Bedded deposit of sand, 50 ft.

thick, reported in 1924 to occur in unconsolidated

sands, gravels and clays (of Paleocene Silverado

formation). Sand deposit covered about 2 acres

with a 5 ft. overburden of gravel and soil (Quaternary

terrace). This deposit, discovered in 1900, is reported

to have been productive before 1907 (personal

communication, Mrs. Irene J. Ware, Corona) and
may be one of the glass sand deposits noted by
Anbury (1906. p. 375) as under development by the

Corona Pressed Brick Co., about 1905. Development
in 1924 consisted of open cuts and one adit 50 ft.

long; by 1956 the workings were not identifiable

and may have been destroyed by work at the ad-

jacent McKniglit clay mine. Production undeter-

mined, but apparently small. Long idle. (Anbury
06:375.)

A2fi468 9-t;o :5,r)00
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Landslide

Alluvium

Gravel, aand. silt

Older alluvium

Sand, gravel, and rubble: huffand gray in color

Terrace (ieposits

Rubble, gravel, and sand; reddiah-brotvn to bvffin color

SEDIMENTARY ROCKS

[': tiated

Thick-bedded nd' iih-.merate with lesser

amounts ofsandy .si/f'; and .~-h'tles, marine

Puente formation, undifferentiated

"^ Sandy silMone and shale, minor amounts of sandstone,
lomeratv and diatomil«. marine; contains abtindantconglomerate and dtatomil«. marine; co

Mohnian and a few Luisian foraminifera

^
I

Topanga formation

Buff" sandstone, conglomerate, and sandy tiitslone. marine

u S Vaqueros (lower Miocene) and Sespe (upper Eocene? to

tj < lower Miocene?) formations, undifferentiated

£ S White, buff, red, and green sandstone, conglomerate, sandy
a o clay and sittstone. in part nonmarine; upper part contaitis

i "~
early Miocene or lower middle Miocene marine fossils

Silverado formation
• greenish-gray sandsti

siltstone and s/ia/e. lower part nonmarine or

brackisfi water coarse-grained micaceous sandstone, con-

glomerate, clay, and miliar lignite. Residuai clay at base

Ladd formation, undifferentiated

Grfentsh graif sandstone and conglomerate, buff siltstone and
shale, marine

Holz shale member
Gray to black silty .'hole nvd ..rll^flnne with limy concretions,

Baker '

Buff sandstone w-
glomerate, marm

rate member
I to greenish gray con-

Trabuco formation

Red. huff and grayish-green massive conglomerate,

mitiitr sandstone, probably nonmarine

IGNEOUS & METAIVlORPHIC ROCKS

Micropegmatite granite

Pink, fine-grained granular rock

Home Gardens quartz monzonite porphyry

Light gray biotile quarts moruonite
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DIVISION OF MINES
IAN CAMPBELL, CHIEF

STATE OF CALIFORNIA

DEPARTMENT OF NATURAL RESOURCES BULLETIN 178
PUTE 1

EXPLANATION

SURFICIAL DEPOSITS

Landslide

Alluvium

Gravel, aand. silt

Older alluvium

Sand, gravel, and rubble: huffand gray in color

Terrace (ieposits

Rubble, gravel, and sand; reddiah-brotvn to bvffin color

SEDIMENTARY ROCKS

[': tiated

Thick-bedded nd' iih-.merate with lesser

amounts ofsandy .si/f'; and .~-h'tles, marine

Puente formation, undifferentiated

"^ Sandy silMone and shale, minor amounts of sandstone,
lomeratv and diatomil«. marine; contains abtindantconglomerate and dtatomil«. marine; co

Mohnian and a few Luisian foraminifera

^
I

Topanga formation

Buff" sandstone, conglomerate, and sandy tiitslone. marine

u S Vaqueros (lower Miocene) and Sespe (upper Eocene? to

tj < lower Miocene?) formations, undifferentiated

£ S White, buff, red, and green sandstone, conglomerate, sandy
a o clay and sittstone. in part nonmarine; upper part contaitis

i "~
early Miocene or lower middle Miocene marine fossils

Silverado formation
• greenish-gray sandsti

siltstone and s/ia/e. lower part nonmarine or

brackisfi water coarse-grained micaceous sandstone, con-

glomerate, clay, and miliar lignite. Residuai clay at base

Ladd formation, undifferentiated

Grfentsh graif sandstone and conglomerate, buff siltstone and
shale, marine

Holz shale member
Gray to black silty .'hole nvd ..rll^flnne with limy concretions,

Baker '

Buff sandstone w-
glomerate, marm

rate member
I to greenish gray con-

Trabuco formation

Red. huff and grayish-green massive conglomerate,

mitiitr sandstone, probably nonmarine

IGNEOUS & METAIVlORPHIC ROCKS

Micropegmatite granite

Pink, fine-grained granular rock

Home Gardens quartz monzonite porphyry

Light gray biotile quarts moruonite



Saul, R. B., Gray, C. H. Jr. and Evans, J. R., 1961, 
Mines and Mineral Resources of Riverside 
County, California, California Division of Mines 
and Geology, unpublished, preliminary 
manuscript. 
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On 11-16-78, we obtained a carbon copy of this report
from Clifton Gray, Jr. of the CDMG in Los Angeles. He
felt that it was the only copy in the possession of the CDMG
at that time. Photocopying of this edition was completed

at DPS on 11-21-78

According to Mr. Gray, the CDMG copy (kept in file folders)
was dropped several years ago. The report was then paginated
in the order it was picked up. While being photocopied at
DPS, several errors were made in the paginated sequence.
Neither these, nor the CDMG errors have been rectified as
of this date. As a result, not all pages are in order.
Some pages dealing with one commodity may be found within
another section. Misplaced pages are probably near where
they belong, so a short search may locate them. Some pages
may be missing altogether, although no such omissions have
been discovered as of this date.

L
Some years ago, according to Mr. Gray, all photographs

and diagrams for this report were accidentally discarded.

This report was used to provide background information
for reports in some G-E-M Resources field areas. When in­
formation could be verified or updated by DPS field work,
it was added, dated, and initialed. NOT ALL VERIFICATIONS
OR UPDATES HAVE BEEN NOTED HEREIN! Numbers written next to
claim name are map index numbers.

This report has never been published. It cannot be
replaced. PLEASE HANDLE IT CAREFULLY!

DPS G-E-M Resources
M.W. Shumaker
11-24--78
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ABS'l'RACT

Riverside, the 4th largest county in California,

canprises 7,179 square miles most of which is arid or

mountainous. The population, more than 300,000 according

to the 1960 census, is growing most rapidly in the west

half of the county in the city of Riverside and its sub­

urbs( adjacent to the urban and commercial complexes of
/\

neighboring, more pop\Jlous coastal countie~J. and in the
1\

agricultural and recreational areas of the Coachella

Valley.

Riverside County includes parts of the Penin-

sular Rangas, tr~ Colorado Desert, the Tranaverse Ranges

and the Mojave Desert.

CAlIFORNIA OlVlSION OF MINES AND GEOlOCi'
Preliminary Manuscript
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The rocks exposed in the county range in aqe

from Precambrian to Quaternary and represent a diversity

of qeologic events and processes. The Precambrian,

Paleozoic, and most of the early Mesozoic rocks are

intensely met~crphoscd. £uch rocks underlie parts of

the Peninsular Ranges and most of the Transverse Ranges

and mountains of the Mojave Desert. Intrur.ive, cryotalline

rocks of the HeGozoic Southern California Batholith under-

lis most of the Peninsular Ranges and parts, of the desert

ranges. Upper b-iesozoic marine sedimentary rocks flank

the northwest end of the Peninsular Ranges. Cenozoic

marine and continental sedimentary rocks flank the north

end of tl~ Peninsular Ranges and underlie scattered desert

areas. Cenozoic volcanic rocks are confined aLmost en-

tirely to isolated areas in the Mojave De'sert.

The largest, most active faults in Riverside

county are the San Andreas, San Jacinto, and Elsinore

~h1ch trend ncrthwest across the western half of the

county. The eastern half of the county is underlain by

basin-range structure. Here, no evidence of recent

movement on range-bounding faults was found, but,

locally, lata Tertiary gravel is faulted and deformed.

2
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Status of Lands

(j~J)
Figure --1Aand tabla --I supply data pertinent

to land use in Riverside County. Topographic rnaps of

the U. S. GeolCg'ical Survey and Army Corps of Engineers

(indexed in fig.--I> show bo-..mdary details of national.

forests, parka, cilitary reservations, monuments, Indian

reservations and land grants.

Records of private lands Qnd mining claims are

maintained by the county assessor. and recorder at the

Court Uouse in Ri.veraide. A prospector E:ceking the

statue of land net clearly identified on published maps

or in the field ~ill need to resort to these records.

bl1ere claJ.m markers are present it 1s not advisable to

trust the absence or antiq-li ty of claim notic~s and

affidavits of assessment werk as proof of abandonment.

Such notices are subject to destruction by the elements,

insects, rodents, and vandali5m.

r .
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I
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Lftleston&, for the manu~act.ura of portl<lnd

cement, is Inined from bodias of pra-Q;etacooua motamor­

phic rvcl~ in the Crestmora lUlls. At present this is

the only such ope.:ation in Riverside COUl1ty and ~s one

of the oldest continuous mining operations in southern

ca.l.ifornia.

Exploration and development of raw materials

for the clay and glass-sand industries have continued

in the Corona-Elsinore aroa.

Increases in urbun a.nd industrial' g4:'O\'1th are

placing a grO\Jinq demand on tho sand a.1"ld gravel resources

of tho county and encouraging a young roofing-g:c<mule

and decorativo stone industry.

- :5-
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INTRODUCTION

The early Spanish explorers, de Anza (1774,

1775-1776) and Garces (1776), found the area which now

comprises Riverside County sparsely populated by Indians

of the Shoshonean and Yurnan groups. To this day evidence

of the former Indian inhabitants remains in the form of

percent increase over tr~ 1950 census, the largest

numerical gain in any lo-year period in the histcry of

pctroglyphs, pictographs, dim trails and scattered

artifacts. Since the .building of the home of the first

(Wh1te/)~:~~1d~a~h~~"~eandroSerrano in Ternescal Valley

in 1824, the population of Riverside County has increased

l
\

This figure represents a 71to a 1960 total of 300,000.I
I
! .

!
the county.

[

Riverside County, the 4th largest in california,

was formed in 1893 from parts of San Diego and San Dernar-

dino Counties. The name was originally given to the city

of Riverside in the year 1871 and subsequently adopted for

the County. Riverside County has an area of 7,179 square

miles, 44 percent of which is privately owned.

-6- \ ....
)....-'
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In 1960 this county ranked 8th in value of

annual mineral pr0c3uction in california With a total

of $36,692,145. In the period 1893-1960 mineral pro­

duction in IUverside County had a total reported value

of $504,170,144. Among those counties not reporting

fuels, Riverside County has consistently ranked second

only to San Bernardino County.

cement, iron ore, sand and gravel, stone, and

clay accounted for the bulk of the 1960 Riverside County

mineral production.
/
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Virtually all of the metaliferous lode deposits

except iron ore are in or closely associated with old,

inactive faults sane of which originated during the

intrusion of the Mesozoic Southern Califcrnia Batholith.

Recent faults such as the San Mdreas, San Jacinto, and

Elsinore are essentially unmineralized although they

have given rise to hot springs and, locally, bound

ground-water basins.

During the period 1891-1961, mineral commodities

valued at about $842 million were' produced in Riverside

County. A major part of this total comprises the combined

values of iron orG, limestone for cement, sand and gravel,

stone, gypsum, and clay.

Iron ore is minoa, by Y-aiser Steel Corporation,

from an extensive replacement deposit in pre-Cretaceous

rocks in the Eagle Mountains. This is the principal

metal mine in tho county and the largeet known deposit of

iron ore in the ",rest. Riverside County has had a long

history of both noble and base metal mining but until

the development of the Lagl~ Mountain iron in 1948, such

mining had been sporadic and small scale.

-4
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properties in the eastern half of Joshua Tree National

Monument, an area ~hich includes most of the Pinto and
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GeOClraphy

Riverside County is bounded on the south by

Imperial and San Diego Counties, the west by Orangs County,

and the north by San Bernardino County. The Colorado

R.1ver forms the eastern boundary and Arizona lies further

east. Be~ause it includes parts of several geologic and

physiographic provinces, Riverside County possesses a

diversity of topography and climate.

The ~stern third of the county has a combina­

tion of steppe and madi terranean climates with warm dry

summers and mean annual rainfall ranging from lees than

10 inches at lower altitudes tc as much as 30 inches at

high altitudes. The eaatern two-thirds of Riverside

County is desert, characterized by extreme annual tem­

perature changes and less than 5 inches .of precipitation.

The west third of the county is essentially a

low plateau bordered on the west by the Santa Ana Mount­

ains and the east by the San Jacinto and Santa Rosa

l-lountains. The desert areas to the east form a mc.untainous,

gently-eastward-slcping plat~au bordered cn the west by

the Coachella Valley and the east by the Colorado River.
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SOIL SURVEYS

Soil is as much a part of the earth as the rocks fraa which it ia derived

and it is our mest important basic natural resource. (AccordinglY it 1s--appropr£ate

~to-J.nclude_the__follCtWJ.n9--source-data_i.n-th1$.-report)

Soil and Land Classification Surveys in Riverside County

Adapted from a state-wide canpilation by Walter W. Weir.
Department of Soila. Uni¥ereity of C&l1fQrn~~L-~~~~~1~y

____~N~a~e of SurveY
Type of Scale of

Date M~de b'l Are~ ~u~yeyed Survey Maps

1915 1.2

1917 1,2

1903 1

1923 1.2

1922 1.2

1946 2

1947 2

93
J

Soil Survey S&n Bernardino
Valley

Soil Survey Riverside Area

Recc.,,_naissunce l:'oil Survey
Central Fouthern Area

Soil Survey Indio Area

Soil Survey Couchella
Valley

Soil Survey Palo Verde
Area

Soils cf Palo Verde Mesa

Soils of Portion of Palo
Verde Valley (Between

,!""--~ee and R1vcr)

1904 1 porticns of area around
Riverside and Perris
Valley

~~stern part of county

c~Jnty west of desert

10\A;er portion Coachella
Valley ,

344 sq. mi. s. portion
of valley

423 sq. mi. Palo Verde
Valley

40 sq. mi. Palo Verde
Mesa

about 60 sq. mi. along
river

soil. semi- 1" .. 1 mi.
detail

eoil. detail 1" • 1 mi.

soil. recon 1" • 2 mi.

soil. semi- :1" - 1 mi.
detail

soil. detail 1" .. 1 mi.

soil. detail 1" • 1 mi.

soil. detail 1" ..... 1/2 mi.

soil, detail 1" .. 1 mi.

',,- ',,-
I '-------I
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Type of Scale of
Name of Survey __ ~~_J2at~ ~MCl<l_e_AY Ar_~~ Surveyed Survey Maps

,.-,
<,,,,,"

"''''''''

soil recOIl 1" 011 2 mi.

SCS, detail 1" III 1320'

SCS, detail 1" III 660'

SCS, d~tZlil 1" • 660'

SCS, detail 1" - 660'
I

Reconnoissance 5011 Survey
of San Diego Region

Mira Lema SCD

Elsinore-Murrieta-Anza SCD

Riverside-Corona SCD

San Gorgonl0 SCD

I San Jacinto Basin SCD-W
I Yucaipa Valley SCD

West End SCD

Southwest Riverside County
Reconnaissance

Sant~Margarita Investiga­
tions Land Classifica­
tion

1915 1,2

41
1~4) 3

1\
1953 ~p) . 3

1953 (IP) 3

1953 3·

1953{IP) 3

1952 3

1953 ~p) 3

1945 3

1953 4

strip 6 mi. wide along
SW edge of county

6, 500 Ac 1M corner of
county

92,634 Ac SW portion Co.

2,540 Ac W. end of county

106,662 Ac N. central
portion of county

96,133 Ac W. central
portion of county

f;outh of Yucaipa

~est of Riverside

288,000 Ac

portion of Santa Margar­
ita Ranch

scs, detail

.' ~.

scs, detail

SCS, detail

SCS recon

LC recon

1" ... 660'

1" • 660'

1 h
• 660'

1" ;IJ 660'

1/250,000

Chucka~a11a Valley

Coachella Valley

Soil-Ge01ogic Survey

1939 5 120,000 Ac LC, semi-de-
tail

1942-43 5 142,000 1\c Le, detail 1" • 1 mi.

1943 6 areas in NF only soil. and
geology recon 1/2". 1 mi.

1 USDA
2 UC
3 SCS

4 mm
5 USBR
6 CFRES

U.S. Department of Agriculture, Soil Survey Division
University of California, Department of Soils
U.s. Department of Agriculture, Soil Conservation Eervioe
Divi5.L.:·n of \iater Resources, Department of Public Works
U.S. Bureau of Heclamatlon
California Forest and Range Experim~nt Station, Forestry Bldg., University of California,Berkeley
Information not currently (1954) available

-_. ,.' / ,. '. ~ . f.
--""--l"'lld ---- FI P'II 1& __~_ ': ,rr' /;,(". / --,,~( ,f~r.-f(l./f-II -cTt.<. atj-{/(/;/',...I /i{/:rcr'~((('j' --..~

J, 'R I. - U~"-"""'''''l~'f"""" Om ...... _Iol .....:.-,~..._,~~_ ....~~" ..,...~_.._,,._~. .__..'



..

-t::
I

Reference copies of local soil survoys are on file in the office of the University

of california Farm Advisor and your local Public Library.

Some of the published soil surveys are still available. Inquiries may be mailed to:

Agricultural Publications
201 UniverElity Hall
University of Cnlifornia
Berkeley 4, C~llfcrnia

. (Explain your need. A limited number of surveys are nvailable and not all requests

can be granted.)
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Mining Districts

In the western mining camps, mining districts

were the remllt of individuals tt----finding themselves

beyond the pale of the la.w and being so uncomfortable

in that nakem)ess that they concerted to erect a system

of law and a machinery of government." (Caughey, 1948,

p. 225).

Where competition for mineral ground was keen,

mining district bounoaries were apt to be ~~ll defined

and well administered, one of the chief functions being

the recording of claims. Conversely: in area3 such as

Riverside County, where gold and water were lecs abundant,

mining districts appear to have been less formal and to

have acquired little or no legal nmchinery. woen disputes

arose in such areas they could be settled under federal

statutes. Mining districts were not necessary to the

staking of cla~s (Ricketts, 1931, p. 176) but a district

office afforQed the miner a local authority.

The various areas 1n Riverside County l.'eferred

to at one time or another by prospectors or authors of

technical reports as Udistricts" are sho'ltm en plate ..-.../.

With the possible except~!on of the Temescal and Taquitz

(Kenworthy) districts no evidence was found that much in

the way of formal records \I.-ere kept in these areas. Early

-/5'- I
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reports use different, and sometimes conflicting, names

for similar areas. The Ironwood district, for example,

once included the eastern third of the county, an area

including a smaller districts the names of which have been

used either in the literature or on cla~ notices filed

with the county authorities. The U. S. Geological Survey

has used mining districts for "convenience of reference"

(Hill, 1912, p. 114) including some of those shown on

plate --.I.
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The offices of the county assessor and recorder,

both of which are in the courthouse in Riverside, receive

and record notices of claims, records of official surveys,

and affidavits of annual assessment work. Old or newly

devised district designaticr.s are of little service to

the accuracy of their records as a means of specifying

location and afford the locator a poor legal base for his

claim.

The recording of a mining claim should be done

as nearly as possible with reference to the I1Puhlic Land

Surveyft system. The topographic quadrangle n~ps published

by the U. S. Geological Survey ShO\:I the lines of this

coordinate system and nerve as a valuable aid to locatOL"S

(fig. -I>. The "Public La'1d Surveyll l'..as not yet been

completed in SOIne remote or arid areas.' In such areas,

l-lineral 01: Location Hcnuments have sometimes been estab-

lished to afford permanent reference points (sauJ.
j
/), ).

These markers should be used where available.

-/7-
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GEOLOGY

General Features

Riverside County lies athwart a mosaic of

natural provinces (fig. ---1') which from west to east, are I

(1) the Peninsular Ranges, (2) the Colorado Desert, (3)

the Transverse Ranges, and (4) the Mojave Desert.

In Riverside County the Peninsular Ranges

province comprise the northwest-trending Santa Ana, San

Jacinto, and Santa Rosa Mountains and include the highest

point in the county, San Jacinto Peak, elevation 10,805 feet.

The Colorado Desert province includes Coachella Vnlley,

-, Sal ton Sea, r"lecca Hills und Indio P.Lills. Thin is the

lowest area in the county, the surface of Salton Sea

being 235 feet below sea 19vel. The Transverse Ranges

~. province comprises the Little San Bernardino, Pinto,

Hexie, cottonwood, and Eagle Mountains1 these are arid

and rugged mountains ranging in altitude from 3,000 to

5,400 feet. The Mojave Desert province is an area of

rugged, arid mountain ranges separated by broad alluvial

plains. The ranges are the Croccpia, Chuckwalla, Cocks-

c~b, Granite, Palen, McCoy, Little Mnria, Big Maria,

Arica, Mule, and Riverside Mountains.

/
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The western half of the county is crossed by

3 major parallel, north~~st-tre~ding, right-lateral fault

zones -- the San Andreas, San Jacinto, and Elsinore. The

most extens!ve and famous of these is the S:an Andreas

fault, which parallels the eastern margin of the Colorado

Desert. The San Jacinto fault lies farther west and

bounds the south~~st side of the Santa Rosa Mountains

( fig. ---1'), Thomas Mountain, and the northwest margin o~

the San Jacinto Mountains. The Elsinore fault is still

farther \>lest and is roughly parallel to the southwest

boundary of the county where it has formed the shallow,

trench-like depression occupied, in part, by La~e Elsinora.

~~e eastern half of Riverside County contains

much IOC31 evidence of faUlting and faults appear to

bound many of the mountain ranges, however, the~e is no

such physi~graphic evidence of displacement as that of

the rifts of the San Andreas, San Jacinto and Elsinore

faults in the western half of the county•
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Descriptive Geology

The geologic formations in Riverside County are

described on plate --I, and, in addition, some of their

knO\tJI1 or probable relationships are sho\41I1. The ages of

these rocks range from Precarnbriazl('?) to Quaternary.

Rocks of pre-Cenozoic age comprise the largest area of

exposed bedrock in the county, an area which includes most

of the desert ranges, the east end of the Transverse

Ranges and most of the northern end of the Peninsular

~ Ranges. Exposures of rocks of Cenozoic age are on the

;' north and northwest flanks of the Peninsular Ranges,

I

the margin of the Colorado Desert and in scattered areas

in the desert ranges.

t At no place 1n the county do rOckc representing

tc all the geologic periods occur in a::4 ur.brok~n sequence.

A composite geologic column (plate --I> illustrates the

incompleteness of the record and ~~certainty of son~ age

determinations. The older sedimentary roc~s are deformed,

and with few ey.ceptions, metamorphosed. The Cenozoic rocks

are ~~ll described and dated but ccmprise a diversity of

local sections.

... _... u)(}..,..,.. ..
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Prec~~rian(?) Rocko

'. Rocks of Precarnbrian(?) age include the Orocopia

Schist, Pinto Gneiss and Chuckwalla Complex.

The Orocopia Schist was described by ~tiller

(1944, p. 21). This formation consists of an undetermined

tlUc.~nes5 of muscovite and biotite schis·ts interlayered

with quartz-feldspar, muscovitic, calcareous and quartzitic

schists, and a few thin units of both pure and sandy lime-

stone. Miller suggested a correlation between the Orocopia

Schist and the Pelona Schist of Los Angeles County. In

Riverside County the Orocopia Schist is Gx~~sed only in
, i./

and near the San Andreas fault zone where ithey) underlieS
. . j\ /\

the west end of the Orccop1a Mountains and s~veral small

areas along the northeast slope of the Mecca Hills.

Thin lenticular bodies of manganese oxides are

present in the Orocopia Schist. Several of these have

been prospected and a small tonnage of material shipped

from one claim. In addition, the Crocopia Schist contains

an undetermined but probably small proportion of talc­

actinolite rocks, one deposit of Which has been prospected.

-~/-
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The Pinto Gneiss was named and described by

Miller (1938, p. 424-426) on the basis of rocks exposed

in the Pinto Mountains. Additional mapping by Rogers

(1954, map sheet no. 24) and Babcock (1961, unpublished

I

thesis) has extended tr..e kno",m area of outcrop \oiestward

to the Lost Horse Valley area. This lithologic unit is

a heterogeneous m~ture of metasedimentary and meta-

igneous rocks. In the original aescription Miller

implied a Precambrian age for the Pinto Gneiss by

suggesting an origin similar to that of rocks of probable

Precambri~~ age in the western San Gabriel Mountains

(~Uller, 1934, p. 63).

The Pinto Gneiss is the hast rock of 901d­

bearing quartz veins in the Pinto Mountains and Lost

Horse Moun~ain areas and, in Music ValleYI contains

deposits of rare earth minerals.

The Chuck.,,,al1a Cc..nple~c was named by Miller

(1944, p. 16) from extensive typical exposures in the

Chu~valla Mountains. This complex ccrnpr1ses varyingly

metamorphosed diorite, granodiorite and granite with

minor proportions of metased~nentary rocks and rnign~tite.

Rocks of the Chuckwalla Complex are exposed in the Cotton-

wood, Little San Bernardino Orocopia, Eagle, Chuckwalla,

/
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Little Chuckwalla, Mule and Big t-1aria Mcuntains, (~ . , '(
/ I'
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Miller (1944, p. 20-21) regarded the Chuck~alla

Complex as early Precambrian in age because of its s~i­

larity to other reeks in southern California, which, like

it, underlie strata of known or probable Paleozoic age

and appear to be older than other less intruded and

altered pre-Paleozoic rocks.

The ChuCkwalla Complex is host to numerous

quartz veins some of which have yielded gold, and copper,

tungsten,. lead and silver bearing minerals.

Paleozoic Rocks

Rocks consieered to be of Pal3czoic(?) age

are widely diEtrihuted in Riverside County. At the west

end of the ccunty rocks identified as P~leozoic by Larsen

(1948, p. 16), are exposed in an irre~Jlar mosaic of north­

northwest~trendingpendants in the Mesozoic igneous rocks

of the Peninsular Ranges. Here these rr-etasedimentary

rocks consist of coarse1y-crystallin~, quartz-mica schists

with local ccncentrations of ~~phibo1e andalusite, 6i111-

manite, garnet and epidote. The section contains, in

addition, a thick series of quartzite becs and, (in the

Jurupa, San Jacinto and Santa Rosa Mountains) limestone.

Where exposed south of Domengoni Valley this secticn has

been estimated to be from 12,000 to 13,000 feet thick

(Laresn, 1948, p. 17; Sch~arcz, 1960, p •. 1969).

0.-..1 )
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uncertainty as to the age of these r cds arises

from the fact that they are strongly metamorphosed, having

been deformed, and later, intruded by igneous rocks of the

southern California batholith. Virtually all fossil

evidence has been destroyed, save fer a reported occurrence

of a Paleozoic coral near Winchester (Webb, 1939, p. 198­

201), and some objects of doubtful origin and age found

in the Palm Canyon Complex between Bradley and Cathedral

canyons near Cathedral City (Miller, 1944, p. 25). These

rocks generally have been correlated with Paleozoic

sections in nearby regions cn the basis of lithologic

similarity (Jah-~s, 1954, chap. II, cont. 3, p. 33), the

known age range of overlying sedimentary and volcanic

rocks, and the intrusive rocks of the southern California

batholith (Larsen, 1948, p. 18, 22, 136). Schwarcz

states (1960, p. 1369) that Larsen's "Paleozoic schl£t"

is conformable on the Bedford canyon Forw~ticn (Triassic­

Jurassic). Larsen believed that the Paleozoic reeks were

in fault contact with the younger Bedford Car-yen (Larsen,

1948, p. 17).

(
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Although the Paleozoic{?) recks exposea in the

~stern half ~f the county contain gold-bearing quartz

veins in some localities and are associated with magnesite

near Winchester, the principal economic value of these

rocks lies in the limestone units. One limestone body

is being mined at Crestmore. Others in the San Jacinto,

Santa Rosa and Jurupa mountains have been prospected and

mined for limestone, and locally, are the host rock for

tungsten minerals.

In the eastern half of Riverside County sedi-

mantary reeks of Paleozoic(?) age comprise the ~~ia

Formation, \.;hich was described by lUller (1944, p. 25-28).

It consists of gneiss, quartzite, schistose carbonate

rock, green schist, gypsum and altered limestone. These

rocks are exposed in the Pinto, Eagle, Palen, Little Maria,

Big Maria, Arica and Riverside Mountains. In all of these

localities the Maria Formation has been deformed, faulted

and generally metamorphosed. It is difficult to measure

the true thickness or sequence of units in the formation.

Ver Planck (1952, pl. 3) suggests a ,thid~ness of as much

as 3,000 feet for exposures of the ~mria F~-rnation in the

Little Maria Mountains. In the nearby 6ig Maria Mountains,

Hamilton (1960) has described deformation and repetition

by faUlting in these reeks.



)
Miller (1944, p. 28) assigned a Paleozo~c age

to the Maria Formation because of an apparent unconfcrm-

tty between it and the subjacent>Chuckwalla Complex and

because of crinoidal remains identified to be "of Paleo-

zoic age, and possibly Silurian". Lee (1908, p. 15) noted

similar rocks at several localities in northwestern Ari-

zona and considered them to be of probable Preca'llbrian

age.

~e chief economic importance of the Maria

Formation lies in the extensive bodies of iren ore con-

tained in ~~e Eagle Mountains section, and gypsum

present in large tonnagas in the Palen, Little Maria, Big
\

~bria and Riverside Mountains.

Gold-and-copper-bear1ng quartz veins of small

extent are exposed in and near tho various outcrops of

the Maria Formation. In the Little Maria Mountains these

rocks are host to manganese and fluorite deposits. Wollas-

tonite-rich, altered lL~e6tone has been used as decorative

rock and tested for the manufacture of reck wool.

/
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Some of the igneous rocks in the Maria Mountains

region are of possible Paleozoic age (Miller, 1944, p. 31).

A body of granite porphyry at the north end of the McCoy

Mountains appears to be overlain unconformably by the

sediments of the McCoy :-tountains f'orrnation thought by

Miller (1944, p. 51-52) to be of Late Paleozoic or early

Mesozoic age. Fault zenes in this porphyry have been

extensively mined for manganese oxides.

Mesozoic Recks

The Mesozoic rocks of Riverside County comprise

the metasedimentary reeks of the ~~iESsic{?)-Jurassic

Bedford C~lyon Formation: the Jurassic(?} Santiago Peak

Volcanics, probably all or part of the :1cCey ~·tot1n-tains

Formation: the igneous reeks of th~ late Jt~assic- to

m1d-Cretaceouz southern California batholith and the mere

isolated but probably related ~;11ite Tank 11onzonito and

Cockscomb Granodiorite; the upper cretaceous sedimentary

rocks of the Trabuco and Ladd Formations.

j
!
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Possibly the oldest Hssozoic recks in Riverside

county are these of the McCoy Hountains Formation. This

formation has not yet been adequately descrLbed or

studied but it appears to consist of mudstone, siltstone,

calcareous sandstone, coarse arkosic grit and arkosic

conglomerate, pebbly mudstone, chert, and volcanic
C\

ejec~~ characteristic of a marine eugeosynclinal environ-
/'

mente The total thic~ness of this section has not been

measured. ~~ller (1944) 'who named and briefly described

these rocks, suggested a thickness of "many thousands of

feet". The McCoy Mcuntains Forrr~ticn underlies all but

the northern ridge of the McCoy M~lntains, most of the
~·Z

Palen Mounta~ns, the southern one-~~ird of the Cc~kp-

comb Mountains, and possibly parts of the Maria, Mule and

Riverside Mountains. The ago of the Mc~oy Mountains

Formation (late Paleozoic or Triassic) was suggest.ed by

Miller (1944, p. 51M 52) on the basis of work by Hazzard l

Gardner and Hason (1938) and his own ob8c.t"vations~

\-J
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Ouartz veins, containing gold, and copper and

lead minerals cut the McCoy Mountains Formation at

scattered localities. At the scuth end of the Palen
-./,-, '(' ..... /

Mountains these rocks are host to~a) small iron deFcsit~
,/I.

!\

and, along one shear zone, are altered to talc. At the

south end of the McCoy Mountains thin crusts and films

of secondary uranium minerals are exposed in several

shallow prospects. Serne of tr~ den5e volcanic rocks,

which range in color from pink through various shades

of gray and green, may eventually prove useful for

decorative purpo6es. Iron-stained and coated quartzite

cobblee'1 derived frcm the conglomeratic units of the

McCoy Mountains Formatien have been gathered fram the

surface of the alluvium near Palo Verde and marketed

as decorative rock.

,
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Other early Mesozoic metasedimentary rocks are

exposed on the east slope of the Santa Ana MountainG and

east and southeastward to Domengioni Valley. Theee rocks,

the Triassic-Jurassic Bedford Canyon Formation, consist

of slate, argillite, quartzite and a few thin lenses of

limestone in the Santa Ana Mountains and similar but more

metamorphosed rocks to the east and southeast. The Bed-

ford Canyon Formation was once thought to be largely of

Triassic age (Larsen, 1948, p. 18-19) but subsequent

work (Silbering and others, 1961, p. 1746-1748) has indi-

catec1 a Jurassic age fer much of this forma'tion, at least

in the northern Santa Ana Mountain~. The E~d£ord Canyon

Formation is only sparingly fossiliferous and thoe~ forme

that have been reccve=ea are blemished ~Y metamorphism.

~ae total thickness of these rocks is uncertain. Larsen

(1948, p. '22) states that the b~se is not exposea and, the

top of the formation is an erosion surf~ce.

The reekB of the Bedford canyon Formation have

been mined in a small way for flagstcnes ar.d building

stone and Borne have been ground for roofing granules

(Engel and others, 1959, p. 103).

/
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The Juras~ic Santiago Peak Volcanic5 intruded

and flowed ever the deformed and eroded Bedford Canyon

Formation. The Santiago Peak Volc?.nics ,..>ere named by

Larsen (1948, p. 23) who described ~~a~ as unmeasurable

but probably a many thousand-feat-thick accumulation of

mildly metamorphosed volcanic rocks, mostly agglomerate,

that include seme sediments. In Riverside County this

formation is confined to sca.ttered outcrops in the Santa

Ana Mountains and one small area north of Alberhill

(Larsen, 1948, pl. 1).

Larsen (1948, p. 23-24) considered the Santiago

Peak Volcanics to be of Jurassic age because they overlie

the Bedford Canyon Formation unconformably and are

intruded by the crystalline rocks of the southern Calif­

ornia batholith.

South of Corona, on the northeast slope of the

Santa Ana Mountains, ceeply altered recks of Santiago

Peak Volcanics have been quarried for ccntained gypsum.

P~cther rock ~~it, the Temescal ~ash Quartz

Latite Porphyry, is probably of Jurassic age (Larsen,

1948, p. 36). This unit underlies several square miles

in the hills southeast of Corona and is extensively exposed

in the Estelle Mountain area north of Alberhil1.

-3}-
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At a quarry in Temescal Canyon the Tcmescal

Wash Quartz Latite Porphyry has been mined since 1888;

first for paving materials and, since 1947, for roofing

granules (Gray, 1961, p. 93).

The rocks of the Southern California bathelith

are the most extens~vely exposed bedrod< units in River­

side county. They range in ccmposition from gabbro to

granite. The average 'composition is that of a quartz

diorite. The intrusive sequence was, Gabbro, quartz

diorite, granodiorite, then granite (Larsen, 1948, p. 137,

138-139.

-The southern California batholith comprises the.

bulk of the Peninsular Ranges the northern end of which .

underlies the west half of the county. Plutonic igneous

rocks of similar age' (Jurassic to Cretaceous) are present
, ,

in the Little San Bernardino, Pinto, Eagle, Cockscomb,

Chuckwalla and Orocopia Mountains. one of these, tho

White 'rank Monzonite, which underlies parts of the Pinto,

Eagle, Orocopia and Chuckwalla Mountains, has been dated

as Cretaceous in age (Jaffe and others, 1959, p. 88).

..~



The Fargo Canyon Diorite, in the Little San Bernardino

Mountains, has been considered· of probable late Jurassic

age (Miller, 1944, p. 60) on the basis of field relation-
....'

"

ships, and the Cockscomb Grancdiorite iD of probable
.1\ '

Mesozoic age (Miller 4 1944, 'p. 63) because it intrudes

the McCoy Mountains Formatien. Thus, the central desert

area of Riverside County was intruded by plutons wluch

were rough synchronous, if not contiguous, \-lith the

southern California batholith of the Peninsular Range

Province.
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Much of the evidence of the age of the s~lthern

California batholith is outside Riversid~ county but in

the Santa Ana Mo~mtains ccm~cnents of this igneous complex

intrude the Tria~sic-Jura~5!cBedford Canyon Formation and

the Temescal Quartz Latite Porph~~y ana are overlain ~n-

conformably by sedimentary reeks of late Cretaceous age.
I

Most of the metal-bearing vein depo~it~ of

Rlvereide County lie in or are closely a~sociated with

the rocks of the southern California ba~~olith. Dikes of

gray- to green, fine~grained rock of dioritic composition

are common in the eastern part of tbe county. ~uch dikes
,/

cut reeks ~s young ~s the ~nute T~~k Monzonite and were

Observed to be a source of copper minerals in several

deposits in the Maria and Riverside Mountains. ~lese

dikes are probably late Me~ozoic in age. Miller (1944,

p. 32) SWJgested tha.t the replacernent,iron ore deposits

in the Eagle l1ounta1ns are of late Mesozcic age.

In the west half of the county, pegmatite

bodies, asso~iatcd with the rocka of the southern Calif-

ornia batholith, have been a source of quartz, feldspar,

(
\,
~

and gems and are a potential source of beryllium minerals.

In addition, the various rocks of the batholith have been

used as decorative and structural material, rip-rap, and,

where decomposed, as road base.

-34 ....



In Riverside County, Upper Cretaceous sedimen-

tary rocks cqrnprise the Trabuco and Lade Fcrmations. These

rocks are exposed in a narrow belt along the northeast

slope of the Santa Ana Mountains.

The Trabuco Formatien consists of 600 feet of

ncn-marine(?) conglomerate which lies unconformably on

or is in fault contact with the previously described

older Mesozoic rocks.

The Lade Formation is made up of 5,400 feet of

fossiliferous, marine ccnglomera~e, Eandstcne, siltstone

and shale. The upper one-third of this formation consists

of a 1400-foot sandstone called the Baker Canyon Merruber.

and an overlying ~ilt- to silty clay called the Holz rhale.

Woodring and Pcpenoe (1942, p. 170) consider

the Trabuco Formation to be of early Late or late Early

Cretaceous age. The same authors described the Ladd

Format~cn and assigned a Late Cretacecus age (Wocdring

and Popenoe, 1942, p. 170) on the basis of ~arine fossils.

The Ladd Formation yields red-bu:ning clay in

the Wardlow and ~~ey Canyon area about 3~ miles south­

west of Corona (Gray, 1961, p. 78-80). ~1~ clay is

used in the manufacture of cc~on clay products.

-35-
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Tertiary Rocku

Rocks of Tertiary age are exposed in a few

restricted and widely separated areas in Riverside County.

In the ~est half of the County the Tertiary

reeks 'consist of the 8ilverado Formation (Paleocene),

Santiago Formation (Eocene), Vaqueros-Sespe Formations

(Eocene to Miocene), Topanga Formation (Hiocene), Puente

Formation (Miocene) and undiffere~tiated Plioc~ne sedi-

mentary rocks.

The Silverado Formation i~ rnqdc up of approx-

imately 2,000 feet of non-marine and marine clay,

clayey sandstone, lignite, and pebble ccnglomerate.

These rocks \tiere origil'la11y assigned to the Martinez

r'crmation (Dickerson, 1914, p. 263; English, 1926, p. 19

Sutherland, 1935, p. 76) of "lower Eocene" age 0:) the

~a~iR of their relatiansr~p to older red{s and fossil

evidence. Woodring andPopence (1945) proposed the

name Silverado.

The Silverado Formation is exposed in a narrcw

belt northeast of the Elsinore fault parallel and adjacent

to the foot of the northeast slope of the Santa Ana

Mountains (Gray, 1961, p. 24, pls. 1,3). In the

Alberhi1l area and south of Corona this forination is

quarried for clay and glass sand (Gray, 196i, p. 23-29). ;
i

J
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The Santiago Formation consists of a band of

marine Eocene '(1) sandstone, siltstone, and cobble

conglomerate, ranging from 200 to 800 feet in width

which extenc1n for about 1 3/4 mile~ enst"Rlrd from

Santa Ana Canyon parallel to the north slope of the

Santa Ana Mountains (Cray, 1961, p. 29, pl.3). The

age of this formation is based on somewhat indefinite

fossil evidence (Gray, 1961, p. 2~). It is conformable

on the Silverado Formation and ovarlain conformably by

the undifferentiated Vaqueros and Sespe Formations.

The Vaqueros and Sespe Formations Undiffer-

. i

I

entiated are sparsely fossiliferous, ro~rcon, red buf~,

gray and grayish-green coarse sQndstone, ccnglc~rate,

and a minor amount of siltstone. Tnese rocks are expos~d

in the area sou·th of the junction of Bedford Wash and

Temescal Wash and in a discontinuous belt east of ~anta

~a Canyon and south of Prado D~" (Gray, 13Gl, pl$. 1,3).

- 2'7-



)

- ... _- . -- ._. ...• - - _.. .. -- _.. - -"" .. ~.~ --_ ...._~-., ......... -- - ~ - . - - _.....:.........:....;.. - :

(1932, p. 51-60), Woodring and Popenoe (1945~ Woodford

and oth~rs (1954, p. ~1»)and Gray (1961, p. 29-31) h~v~

contributed to the description of the Vaqueros and

Sespe Formations and their age and relationship in the

Santa Ana Mountains. The Vaq~eros ancl Sespe Formations

Undifferentiated have a maximum expoced thickness of

2,300 feet in Riverside county. These recks are

reported to be conformable on Paleocene sandstone, un-

conformable on the Santiago Formation and ~~ccnfcrm~bly

overlain by the.Topanga Form~tion (Gray, 1961, p. 30-31).

In Riverside county rocks a~~igncd to the

Topanga Formation are eh~csed in ~ area about one-half

of a square mile in extent in the hills south of E1

Cerri to Village c:I~out 3 i,1iles southeast· of Corona

(Gray, 1961, pl. 1). Here this formation caoprises

buff and hro~n siltstone and shale with subordinate

eandstcne and conglomerate. Same of the 6~alc is

diatomaceous. These rocl:s ure prcbably 750 to 1000

feet tl1ick. Their late middle H10cene age is based

on fossil evidence and primarily on rnicrof·:,)ssJ1s

(Gray, 1961, p. 31).

-33-
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At the above locality the Topanga Formation

overlies the Silverado Formation unconformably and its

up~er boundary has been remcved by erosion.

The Puente Formation, which in tho ncr;l,al

~anta Ana Mountain:: Gcctit.:,n lieE unccl1forUlably on the

Topanga Formation, was originally described and na~~d

by Eldridge and Arnold (1907) •. Subse~~ent ~orkers

s
(English, 1926, p. 33-38: Woodford and other, 1944)

!\

divided the Puente Formation into three memberss lo.....;er

shale and sandstone; micdle sandstone: and uPger ~hal~,

conglomerate and sandstc:1e. Later work by 8chcellha:'1\cr

/
I

and others (1954) and Gray (1961) has sho;.,n the utility

of u~ing four members in the southeast~rn Puente-Chino

Hills and in the 8anta .Ana Mountains. -.me members ares

The La Vida Shale, Soquel Sandstone, Yorba ~ale. ~~d

Sycamore Ca"1yon. Gray (1961, p. 34, pI!'. 1,3,4), in

mapping the Corona-Prado Da..~ area, ue-ed a bazal "unc1iffer-

entiated unit in addition to the four members.

All of these units exce9t thG L~ Vida Sr~le

are expcEcd in R1verF-ide C~~nty. They are fos3ilifercus

marine sedirnentnry recks. The Puente Fo~ation underlies

scattered areas from Temescal Canyon north~e£t to Santa

Ana Canyon in a rough arc around the northeaf!t end of

the Santa Ana Mountains.

o'-!q
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sists of about 1:>00 feot of c.11t~to~c, ~halc, diatCY.':1itc,

li~my bads and minor 8andstoae and conglo~crate.

The Soquel Eandstone Merrber is 700 feet of

r.andatone, conglomerate and a minor w~ount of siltstone.

Wnere its base is exposed, west of tne county, it is

conformable on the La Vida Member. It is in gradaticnal

contact with the superjacent Yorba Mea~~r.

The Yorba Member comprises about 1200 feet of

Ir.aasive to fissile ailt~tcne intl:'.l:cbedc1ec1 'V;J.·ch fine sund-

stone. It grade~ upwards into the overlying Syca~ore

Canycr' Hember.

The E-ycamore Canyon :'-lemC~r is made up of approx--~
imately 2700 feet of cc~r~e sandstone and conglomerate

with interbecced siltst~ne•

. In the Prado Dam area th/;: a:ds elf a synclir.e

{Arena Blanca Syncline) contains about 3,000 feet of

-marine sedimentary rocks of Pliocene (?) age (Gray, 1951,

p. 36, pl. 3) exposed in a belt of about 1:~: miles wide

at: the southeastern end of the Puent~-Chino Hills._

'l:hese rocks are whit~ s~"dstone, con91orn~rate, z:md sandy

silt and shale. They are in gradational ccnt~ct with the

underlying Puente Formation. The Pliocene (?) age of

these rocks is in dcubt because the supporting f06&1l

cv~dence 1s inconclucive.
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beds of Pliocene and Pleistocene age underlie badlands

ncrtn~~st of ~~e San Ja~i~to Mcuntains and in the

"Bautista Creek-Hemet Valley areas. These rocks ccrn­

Drise the Mount Eden Formation (Pliocene), s~ Timoteo

Formation (Pliocene) and the Bautista Beds (Pleistocene).

'I'he l·1cunt Eden Format:!.cn wOon originall~' naned

the Eden Beds by Frick (1921). Eec<'1uee 'chis naJn~ ' ...as

found to be preoccupied, the name Mount Eden Formation

~'a~ proposed by Fraser (1931, p. 512). Tbo Hount !:cMn

FQrmation includes a lC'.\-er, gen~rally coar~e grained

red-bed unit overlain by interbedcGd gray, buff and

g::r:eeniah, arkc:.:ic sanclstcnc, candy Elhale and shaly

siltstone. Fraser (1931, p. 512, 513) estimated the

thickness cf the baza1 red b~ds to be 1800 feet and the

overlyinq sandstone and ehale 1500 feet. 'Ihe Mount

Eden Formation is exposed in the area of Potrero Creek

and its tributaries. The Plioccr.e ago of ~he Mount

Eden Formation is based en fossil vertebra::~ faunas

described by Frick (1921), and plant remains (~xelrcd,

1~37).

4J-
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The San Timoteo Formation consists of an unknown

thickness of alluvial silt, sand, and coarse gravel

underlying the San Jacinto-Moreno and San Bernardino

valleys and the intervening divide 'Which ejctends about

18 miles northwest from the foothills of Mount San

Jacinto. This formation overlies the Mount Eden Formation

unconformably. No contact between the San Timoteo Form-

stion and the younger Bautista Beds has been described.

The Pliocene age of the ~an T~oteo Formation is based

upon vertebrate fossils (Frick, 1921).

The Bautista Beds underlie the Bautista Creel<

badlands ~h1ch lie north of Bautista Creek and form both
(
\

banks of the San Jacinto River and POPPEt Creek in an·~

area of about 36 square miles 7 miles east of Hemet. Several

smaller exposures 1ncluce :?arl< Hill near Hemet, a six-

square-m~le area in the Bautista Creek watershed, a

three-square-mile area in cactus Valley, and a ten-square

mile area at the southeast end of Hemet Valley (Fraser,

1931, map). ~nis formation was named by Frick, (1921,

p. 290). It is made up of poorly indurated silty clay,

shale, sandstone and minor conglc~erate and calcarious

tuff, estimated (Fraser, 1931, p. 515) to be 1500 to

2000 feet thick. The Bautista Beds have yielded a rich

Pleistocene vertebrate fauna (Frick, 1921).
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Along the northeast side of the Coachella

Valley the trace of the ~an Andreas fault is marked by

several groups of low, deeply ercded hills, which

include the Bat Cave Buttes, Mecca H~lls and Indio Sills.

In these hill~ soft sedimentary rocks of the' Mecca and

Imperial Formations, the canebrake Ccnglomerate, the

Palm Spring Formation and the Oco,tillo Conglomerate are

exposed (Dibblee, 1954).

The Mecca Fonnation was described by Dibblee

(1954, p. 24) as "essentially a basal conglomerate of

granitic and metamor2hic debris.~ It is unconfcrmable

on the eroded Precarnbrian reeks ex;>osed in the Orccopia

Mcuntains and overlies the Dos PaLmas Rhyolite of Miocene

(?) age. In addition to its t~Jically conglomeratic

character the Mecca Formation grades laterally and

upward into sand, sandstcne i and clay. It has an esti­

mated total thickness of as much as 1,000 feet (Dib~lee,

1954, fig. 3). The Miccene(?) age of the Mecca Form-

ation is baEed on its stratigra?hic pcsiticn$ It is

overlain unccnformably by the Imperial and Palm Spring

formations.

- Lr3-



The Imperial Formation 'vas named by 'hocdring

(1931). It is exposed in the northwestern Indio Hills.

This formation appears to comprise as much as 300 feet

of fossiliferous, marine clay and possibly some sandstcne.

It is unconformable beneath the Palm Spring Forma'tien and

the Ocotillo conglomerate~

The Palm Spring Formntion (Woodring, 1931) is

made up of 3,300 to 4,800 feet of nonmarine(?), arkosic

sandstone grading upward into increasingly clay-rich

beds and including, in its upper 1,500 feet, thick beds

of red and green silty cla.ystone ~ A l:;>-aired-val-ves-ef-aJ
( '!) \( /

spe'c~~-:gf' th~"~ine pelecypod genu.:: Ranq1ct(~Tfound \.
1\ . ~ ,

by the authcr in a clay unit in the upper part lof the'~
Palm Spring Formation about 4~ miles east of Thermal.

The Palm Spring Formation grades northeastward

into the Canebreak Conglomerate, described by Dibblee as

a marginal facies, 0 to 3,000 feet thick (1954, p. 25,

. fig. 3).

~ne Palm Spring Formation and canebrake Con~

glomerate are overlain unconformably by the Ocotillo

Conglomerate. This is an accumulation of granitic and

metamorphic debris which forms coalescing alluvial fans

derived from the Orocopia and Little San Bernardino

Mountains. This conglomerate was described by Dibblee

(1954, p. 25) who estimated its thickness to range frcm

o to 2,500 feet.

(
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About 300 feet of alluvium, terrace~ and lake

beds cap the Coachella Valley section. The lake beds

~re na~med the L~te Coahuila Deposits by Tarbet and

Holman (1944,p. 1782) after Lake Ccahuila, a former

fresh water bcdy, the shere line of which is still visible
-A.-<"jf. ~/

along the (east) side' of tIle valley.
. ',~

Sene exposures of clay-rich units in the Palm

Spring Formation have been prospected for clay. Alluvial

deposits along the southwest margin of the ~~cca and

Indio Hills currently are being quarried for sand and

gravel.

In the arid rang{:;s of the !-1ojav-c De8crt in

the soutbern and eastern part of Riversicc CODnty, the

Cenozoic ~rais represented by 4,800 feet cf marine

I
I

sediments of

sedimentary

,'VIi"':'; 7'
Eocene age, 5,OOO(~ fe:3t ct nonmarine ~Uocene

/\
and volcanic rocks and marina or brackish

water marl, travertine, clay, and sandy gravel, of

PliocEne to Pleistoc~ne age. There are abundant late

Quaternary alluvial, lake, ~~d eolian depo~its.

Lj~-
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The Eocene rocks have been described by

Crowell and Suaukl (1959) and.named the Manicbra Form­

ation. They state (1959, p. 591)1 qThe !1aniobra form-

ation, discovered recently in the Oroccpia Mountains

north of Salton Sea, contains a fauna of mullusks,

orbitoids and small foranminifera. These marine rocks

constitute about 4800 feet of interbedded sandstone,

siltstone, conglomerate, and breccia which were laid

down near a rugged shore line. II

The Maniobra formation is discontinuously

expoeed 1n a narrow, ncrth~est-trendingbelt about

12 miles long and 2 miles wide 1n the north-central

Orocop1a Mountaina.

Approximately 5,000 feet of non marine,

~Uocene strata overlie the Maniobra Formation. Tnese

strata may be equivalent, at least in part, to the

Mecca and Imperial Formations expc~ed in the Coachella

Valley (plate --I). The volcanic rocks exposed in the

Crocopia Mountains might be roughly synchronous with

the Doe Palmas Rhyolite to the ~~st and the volcanic

rocks exposed along the south flank of the Little

Chuckwalla Mountains and at the south end of the Mule

Mountains to the east.

- ),) ­'-if..?
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Bodies of quartz latite and rhyolite are

cc~mon 1n varicus areas. Miller (1944, p. 65-66)

aSE;1gned a p:cobable early 'l'ert1ary age to II system of

quartz latite dikes mest prominently exposed in the

Des:ert Center area. One such dike forms the "spine"

of a long northeast-trending ridge just south of Desert

Center. It is possible that some of the dikes cutting

the Chuckwulla Ccrnplex in the Chuck~ulla Mountains at

Grallam Pass are Tertiary in age.

l~ccene(?) volc~~ic rocks flanking the south

elope of the Chuckwalla and Little Chuckw.:lll<l Hcuntains

comprise an undetcrrnined thickness of andesite, rh:tolite

and bazal t .flo~s. Cursory examination of the seC:1"Uence

!::uggestu that the al1cesito and rhyolite wel.·s t~1e

earlier having culminated in flo".':! of perlitlc cbc:idi~.,.

Tr£ basalt appears to have foll~~d a period of erosion

fer, in at least one locality, it is separated from the

underlying ob'Sidian by serne tens of feet of alluvial

material. Tr~ volcanic rocks e:~osed in the Mule

Mountains are, as far as was observed, the olclsr rhyolitic

material.

The south slope of the Chuck~alla'Mountains,

and especially the Ceen Hollow area in the r-tule Hountains,

are noted collecting lccalities for cryptocrystalline

varieties of quartz in the form of septarian ncdules

(thunder eggs), amygdules, and as fissure fillings.

I
I



J The youngest volcanic rocks in Riverside County,

possibly ao young as early Pleistocene, arc olivine

basalt flows and interlayered basaltic sands, totaling

500 to 700 feet in thickness, which form s~ll ~~sas in

the Eagle r·lountains (Hiller, 1944, p. 68-69).

Low on the slopes of the Big r-laria, Little

Maria and Riverside Mountains deposits of calca=~cus

marl, travertine, and lime-cemented alluvium canprine

What appears to be remnants of a Pliocene(?) marine or

saline lake deposit (Ha~ilton, 1960, p. 276-277).

Th~se deposits are as much as 800 feet above sea level.

In so~~ ex?osures the material is ccrr~c£ed of a

ccquina of calcareous algae, barnncles, and pelec~~ods.

Some elopes are buttressed by maS5€S of d~nse travertine

as much as 50 feet t!1.ick (fig. -I), c.therl3 are cGvered

by thin veneers. A small tonnage of marl w~s quarried

from one depoe! t at the south end of the ~ria ~lcuntains

but no record of its sale or use was found. Locally,

accumulations of manganese o:dces in and im..,..ediately

beneath these cappings have been prospeci:cd, but in

Riverside County, little if any material has yet been

marketed from this source.

(
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The basin in and arcund '..:hich the ;narl and

travertine deposits formed was prcbably bread and Ehallcw.

"~ethar it ~as a lake or an extension of the Gclf of

California has yet to be determined but in either case

the basin was filled by Quatern~ry clay, silt, sand and

gravel deposits cf the Colorado River flccd plain - the

Chemehuev1s Gravel (plate --I).
Lee described the Chcmehuevis Gravel (llJ08,

p. 18), as 3 valley filling as ~~ch as 700 feet thick

deposited during an aggrading s~agc of the Ccloraao

River. In east~rn Riverside Ccul1ty thi:> 6;:;;;csit nC\,j

r:ivcr bluffs a1cng the east si,'::~ o{ tJ:e:·:aria (l~!d

debri~. Batil~~ds ~ear Vical and 5vuth o~ th~ E~len

. Mount~ins are cut ~n bsdo€d silt ~nd cl2.y re:::cmblins

lake, bay cr es tuarir.e ce;?c::;i ts. The Palo \lc;;:dc :1eca,

nort.h and \l.eEt of Bl~'thE:, CQn.s~~t[: 0":: clay, s:l.l t, sc.1nU,

_ )iO_
I I
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t,jear areas of exposed bedrock, wb!re CC3rze

debris is proportion~telydominant, the ChGmcl~~evi~

Gravel has been used for read material and as a source

of aggregata. Just north of the county lin~, near

Vidal, clay beds arc quarri~cl on a ~..~ll scale for use

in drilling mud. £·outh of the Palen ~lount.:::lini3 similar

deposite have been prospected but net yet (1961)

developed (Tucker and Sampson, 1945, pl. 35).

/
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LIST OF UIl~9 ArD }IUI£ML DBPOSITS IN

RIVGRS ID E COUm'Y

("lOrk srect for T3Bp)

All locations within San Beroordir.o Baoo line soo 11eridiaQ
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~o. t1::~ Sec, T. R, Quadranglo

18. Ensco 33 3S 1W CoronaSauth
I!>. Evans Shofts 31 53 4tJ Elsinore
20. findley FeldsP4r 33 3S 7Y Corona South
:n. l' in;! ley G['aph1ta !~ 4S 7lJ Corona South
?') Findley I'rospect 2 5S 6lJ Lake i;athrawa--.
23. Fir<3 Clay 4,5 4S 7W Co['ona SO\lth
24. Grapevine 4 lIS 7W Corona South
25. IbrlOtI Pit 15 43 6W Lake i·lo:tbcus
26. lia rrin<;t 0.-1 (&usco) Pit 25 4S 6U Lake Hathet,js
27, Hoist I'it 26 53 5Y Elsinore
28. Ir:.tertUitionnl Pipe ~ Cor&mica Corp.,

Corena PlCllt 16 4S 6;.1 Corona Sooth
29. Intcrr~tional Pipe &Ceramics Corp.

(Gl~Jdin~, ~c\~~n q CO,)Albcrhil1 Diat. 21,22 53 5il Alberhill
30. Jonea (1l0Cftllln, Haag Ranch) 19 43 6\.1 Corona South
31. JOt"dau Tile rlalltlfocturing Company 26 3S ']l,J Corona North
32. Krooncn (Keno, Dutch Pincer) 4.9,10 43 7W Corona South
33. tieton r.rick COfJpany 16 4S 6\01 Coz.-onn South
:34, W3 An;;e les Ill: i.el.: & Clay Producta Co. 21,22.29 53 5W J.lberhill
35. }lcClintock 4 4S 7W Corolla South
36. McKnir;ht 3.9.10 4S 7W Corona South
37. Hiddlcnworth (Brown Stor, Lord?

Prceroan7) 11.14.15 4S 4W Corona South
39, lb\lnt (::iasf.on) Clay Products 3l~ 43 6\;1 Lal-.a llathews

.39. ~·ilrphy Pit 35 4..CJ 6:.1 lAke ~~the\>lS
40. oaL Park Clay Pr09[~ct 18 53 5\.1 Alberhill
41. Ptlcif1.c Clay Product3 AIlJcrhill H1res 15,22,23,26 sa SW Albcrhill
4.2. Poeif1c Clay ProU\lcts, Corona Plant 26 3S 1'.J Corona North
43, Pnei! ic Clay Proouct3. UeGllcrre Hines 27 5S 5\~ Alba.bill
41~. Palen ~!ountnins 24,25 53 17& S ldclJinJer We11
45. Psrk 26 4S 6W Lake ~~thcus
4E. Petcl"SOn'S 29 4S 611 Corona South
47. Prc~?ect (n4UC undetermined) 14 59 5\-1 Elsinore
l;.~, ('r;:.spcet (MlOO un<.letemined) 16 ~S 5W Albcrhill
4Sl. Quintet 26 4S 6W Lake :l.:Jtl~ews
SO. Red Top 20,21 6S g£ The~aal Canyon
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No. fl.'l."OO Sec. T, R. QllaJranl~le

51.
Sievert Clay Prospect 36 63 5W WUdomr

52. Silt doposit (name undetermined) ,5 5S 31.1 Perria
53. Sky Ranch Clay Coopany Deposit$~ 4,5 48" ro Corona South
S4 Sky Ranch 4 43 7W Corona South
55. South 1'it 35 43 61J Lake ~1athews

56. Susie P:t~cer (IJcVicar Pit) 4; 4S 7'J Coccna SO:.lth
57. Switzer 5 4S 'N Co('on.n South

/ 53. Tcoosc<.11 35 4S 6Ll Lake llathews
59. Tcoescal \~ater Co. 35 4S CM Lake t"'..athews
60. Terra Cotta Blghty 26 53 5'" AlbcrhUl
61. Terra Cotta Pl~nt Site 26=a 53 5il AlberhUI
62. Tl\oCl:)s Gl.:1y Deposit, East Pit 33 3S 7\l Corona South
63. 'lilGi.J.i.lS Clay ~poait, 1.'65t Pit 33 33 1'iJ CorOM South
6lt. Iropico (Te,~sc~l) Tract 26 4S 6\J Lake Bath:::ws
(is. T\Jin St}rlngg (i'eoascal Sixty) Prospect 12 5S 6W La~.e 1'~ thews
66. UnJatcrmincd 15 4S 61-1 Corona South
67. lJndct<:ruined 33 33 7W Corona 50,lth
6<3. Undo tcn:iucd 4 4S 1W Corona South
69. llndcte rl1ine:1 3 4S 7W Corona South
lO. lIarJ lou (~H~y Ranch) 4.5 43 7'.1 Corona South
71. \Jildot"Ulr KuoHn Deposit 1 7S 311 turrieta

~

72. AlOOrh111 Coal and Cloy Colnpany Coal
Dcpoait (Colliers & Cheney Coal Mino) 22 53 5~1 Alberhill

·.73. Uolbeer and Hoff Hine 26 53 5W AlberhUI

£.o.P~

14. Anderson (Hope) 11,14 23 US Dale lAko
15. Aatcc SO 4S 20G Ili<111:1OO
76. Big &lsin (Hines) Copper Prospect 3 4S 6\1 Lake 11athen
77. Oi.;:t Itom 32.33 33 20U llidland
78. Coctus 1Iill 11 2S SG 'thousand Palms.
79. Collins Prospect 4 4S 6~1 Corona South
80. Copper Point 10 2S 12E Dale Lo..l-;e

.0
",
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No, U~oa SoC. T. U, Q18drQ~~le

81. E:Jglo Nost 30 4S 2IJE Hidumd
82. Green Hornet 32 73 21p. l-t:Coy Spring
83. Ho;;;cstnk<l 7,la 4S 19~ Palen Uountains
84. Inti ian Copper 18 23 ·5li n10!13Qnd Palt:B
85. LittiQ llountain (Lion's Den) 7 4S 228 Big !'brio t1ounta1.ns
86, Nancy 3 7 4S 13& Eagle Tank
87. Or;>h<lD Boy 10 .33 1M Palen lJountslna
83, St. John 32 4S 20B l:UJ land

Feldspar 000 SUica

89. Drown 35 4S llE i'lnkMlll Well
90. Bundy-!-I.u:rie ta 17 63 3W IWoolan.;l
91. Califc:r nia Lnnd and Hlncral Co. 4,5 73 3\1 r-hrri.cta
92. ~huila nrQ~~ ~~illiamson) 17 79 2R Hcmt
93. IIcuet Silica 26 53 lW t'tc!:Jct
94, wne Silica 7 89 2S Agulinga
95, Nettleton 14 63 4\1 L.1ke Glsinore
96. Perris Hining Co. 16 6S 31J R~'OOland

97, So;tth~rn Pacific 31 4S Z~l Lakeview
93, Spicer Silica 29 23 IJ.W Ri.verside East
9~. Stone nnd Alexander 19 2S StJ Rivcr'lide West

lOa, Tully 32 4S 2lil Lak.cvf.ctl
101. Whito Prince (Yellow Quean) 25 4S sw Steal Peak

Fluorite

102, Fluorspar Group , 10 39 18S Pa len Hlxantelns
103, Orocop1a Fluorspar 25 63 12li Conyon Spring
10'..J. Red Bluff 24 33 200 "lidlnnd

~

105. Ani.ta (lIa~ce) 22 6S IE Hemet
106. l3elo -UorizontQ (Colunbia Gem, california

Gem, April Fool) 1 73 38 IdyllwUd
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5.•

25
24

6
24
13
1

8.11
l!J
151
19
19
10

'1 Paymnster?) 20
1

(36 IS 12E) 1
7
1

32
22,27

1
1

25
9,10,16

2
121
20

107,
lOn,
109,
110,
111.
112.
113

114.
115.
116.

1117.
113,
ilO.
120,
121.
1.22.
123.
12!,,1.
125.
126.
127.
123.
129.
130.­
131.
132.
133.
134.
135.
136.
137.
133.
139.

Fnno (Swxms)
Juan Die~o #1
Juan Df.c~o #2
:iJla }JountaL'1S, f'ire Agate
Olilli.;Cr Dci>ouit
Schindler
Stora-Jade H:xmtaln

Alice
Alica
AnaheiQ-
Anna Hell
ArHl\titon Tunnel
At lanto (RanuLa B)·
All>.:aot102
Aztec and Rainbow
n~t"rel Tanka Placer
Bta-:ll
13ill r~llsh

:n<lck lll1ttO (Gold Tiger)
131ac~ \inrrior (Gold Huster
Co3S (Goat or Goat llas in)
nrool.lyn
Brow:. (ili~18ido, Priest)
Ol:<TJOl j-llr..a :lartb
ilt"'fun
C.<!ctu~

Captnin Ji.nk:i Olll1ka)
C6t''103 Jr.
C<lthy Jean
Chuckwalla Sprlng
C.O.D.
C0;JhillaHon Quartz
Copper Giant (7)

Sec.,

33
5

32
26,27 - 34,35

1
29,30,32,33

I.

T,

6S
13
6S
as
73
69
4S

L~
63
23
4S

liS
2S
as
79
23
73­
23
2S
2~

23
23
23
29
tiS­
33
43
23
IS
09
73
4S
LI3

R,

28
:m
2E

208
22
28

13E

23~
3loI

108
22E

5'.1
9~

178
178
138
l6E
101::

10E
9G

128
20&
19~
168
13&
IOE
9~

231i
l7E
15B
lOe

9&

Quadrangle

ncoet
l1eret
ncmat
Palo Verde Haunt.1M
Idyllwild
nelOOt
Eagle Tank

Vldal
RO!lIOland
Valley r·lollntain
Big Haria l'-).)untalns
Steele Peak
Valley l-.lountain
Ch~cwJQlla Spring
Si.deuindcr 11ell
£a~le Tank
Ch:Jcl,,-walla ~lountaina
Pinkhilrl. ,ie11
1\}Cnt~'Dtne l'allll$
PinkllDm \~ol1 .
Valley :bUntain
Dale Lake
Rice
Rica
ChucPlslla l10untalns
Eagle Tsnk
Pinkhara \ie11
Va Hey i10untaln
VLdal
ChtlCkwa 11ft Si;>ring
Chuckl.:alla
l'inkhaa '.:ell ,
Lost Horse l·lountain
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lID. Nnme Sec. T. R. Qu;)dr~n,;;lc

1!..l.Q. Corona (Peggy) 32 ItS 4\01 Ste~lc Peak
1[~1. CO\/ nell 2,10 23 llE V1111cy Hountain
142. Crc9ccnt (~auoonk) 1 78 i.~~ ChClckuolla tlountains
143. Dalton ~? 2S llil Pinkhoo ;..,'e11
144. 0egert King 14 2S 12K Ea~le Tonk
145. Desert Quoon (~1cUaney) 5,6 25 9G, Twcnt,.nioo Palm
146. Dr. a13ick 19 4S 4\01 Stce Ie i?p.ak
147. Dos P3llXlS 16 7S 128 Canyon Spring
143. Dc>ttiO \.<elborn 311 69 ISe Ctlilclanlll1 IO.l1ltalns
1I~9. nollble J::ack 19 (is 21H HcCoy Spring
ISO. Daplax 141 2"1 12~ EDgll! T&nk
151. Elton (wcky Doy) 8 2S gg ~ntytlitm Palma
152. E1.1t'eY..Q 67 73 15K Chuckvralla j'1oUntaina
153. Frnn~~ 111.11 {Star) 131 2S HE Pint~hot,t We 11
15'~. G.:r.:ilan 19 l..tS 4W Steclt! feDk
15S. Gold Crwn (Bon Ton) 10,15 2S 12G Dale L1l:e
156. Gold Cra.-m (san Diego) .. or 5 6S 15K ClluckH'3!};a l-bmtalns
157. Gold Cup 231 6S 13E Canyon Spring
158. GQld Dollar 36 1.'1 233 Vidal
15). Gold l"fRld3 of kJcrica 5 33 10E Pinkham \l'e11
160. Gold GilleM (GolU Coin) 8,9 3S 93 Loot lIerse Hountabt
161. Geld Park Consoliuatcd(?) no. 1 :z 2S 9S Twer.t~'TIiM PalLll9
162. Gold Park Consolidated (7) ~. 2 1 23 9B Va ley tlounta1.n
163. Geld P~rk Consolidated (7) No. 3 I 23 9E Valley }-lountain
164. Gold Pnrk Consolld..tcd (1) No. 4 6 23 lOG Valley !'b'mtain
165. Gold P~rk ConsolWoted (1) No. S U 23 9S V.:Illey llouutaln
166. Goll Point 5 33 10E PinklUl:n \Jell
167. Go1::1 Rice U 2S 'S3G - ?3~ Vidnl
IG3. Gold Shot 2l? 69 4B Idyl1vUd
169. Gold Standard 1 2S 121t Dale Lake
170. Gold Stoal:.tro . 9,10 jg BE too t Borse Hountaln
171. Golden nee 16 3S 108 P inkhQt1 We 11

112. Colden Dell (Blue Bell) 31 35 lOB Pinkham t-le11

" . ",' '-.;, ..
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'r.No. Nclm Scc. R, Quadrongle

173. Golden nird 23 IS 22E ViM
174. Col~cn Charlotte (Golden Chariot) 31 43 ~.J Steele Peak
175. Go~dcn f.agle 141 53 US Canyon Spring
176. Gollen E~ 14 2S UE Engle Tank
117. Golden Nu::~ett .34 53 lOR Cottc~ood Spring
178. Gold~n Nu<%ct 30 43 4U Stee Ie llCo1k
179. GolJcn Rod ,

1 2S 12R Dale Lake
180. Good lIope 15 53 4W Elsinore
131. Gr:mitc 4 63 15S ChllCbJalla Hounta1na
IS2. Crm~daddy 5 as 2lE l-leCay S?r~
IS3. Ctut>staka S tiS 218 !-1cCoy Spr log
1S4. llolnDr::n (Honsen) (Ilensen \Jell) 26 33 BE }t)at Horse 1-1oUnta1n
185. lW~)PY Jack 31 6S 16B ~~uclOJalla ~~nta1D

136. t1clicro39 31 29 12S Dale La~
137. Hc:;ct Bella 29 63 4~ Idylhgild
lS~. llcx:lhcclron (110::;10) 11 3S 91:: too t Horse HountaiQ
139. Hidden (Ln~peration, w.st Hine P,Qral1el) 1 33 8B)

121 3S 7E) lDst llorsa M:Juntalll
190. ULJuen Treaauro 13 as 208)

(Aocricnn nag) l!l as 21E) Palo Verde ttountaina
191. 11o:1t~ 24 4S 5',1 Steele Peak
192. UoJ:;cs 4 as 21£ McCoy Spr1.ng
193. lIornet 1 23 9G Valley Lbuntain
1~ Ida-Laona 30 43 4U Steele Penk
19~. InJ i41n nose Qllarta Queen (Indian Queen) 32 4S 4W Steele Peak
196. I1."0n GIllet 357 33 138 Ragle Tank
197. Jean (l'og~ster) 35 IS 23£ Vidal
19L1. John's Caop 4 29- 9U Tventyuine Palma
1':1'}. JUt!OO 30,31 4S 4W Steele Peak
2(}Q. lane 10 6S 15£ Ch:tck"..ralla H:>l1ntalns
2(n. Lun;;Jon 10 4.S 228 nig tlnria !iollntains
202. Lotst <'1.an<:o 261 63 15E Chuckwalla tlountains
203. l£on 18 6S 2W RotOOl£1u<l
2°4. Lost Angel (LaSeter, Slppl1) 35 33 8E Lost Uorse ls10untalna
205. Lost Horse 3 3S 6~ Lost Ilorse ~buntQ1n

- -sr _.
'fr . Hun W'""
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•
2~

17
9

2.41..
21
12
32
~

13.14
14

5
61­

34
4

10
33

14,21
31.1

2
11.12

32
31
22

20,21
7

31
l5?

16,17
24

6
14
12

I
17

14

-. ~:

206. 1£lst Pony
207 • 1£l~Ji.se
2:)3. LlIcky noy (i;aU".ar)
209. Luc~y Dollar
210. ulcky Strike (Ophir)
211. Ulm Gray (Arica. Gray. Long Shot. Prlost)
212. Ha~ie (Little l~gglQ)
213. Haanoth
211•• Hastodon
215. l>lcck (Thelmn and Desert Gold)
216. Hcntf(:Q
217. Bina (llnoo undctemined)
2ln. Hine (;~am0 undctemincd)
219. Hine (M~ umetcmi.tr.d)
220.- ~line (n~rne unletcroi.ncd)
221. Ulr.c (n.:loo ualctcn:rl.ned)
222. llLssion (Hut'f-Lo'lne)
223. Hi::sion SYcet
22:). lbdcl
225. U:>{)OC"

226. t-br:ninu Star
227. lbrnf.ng SUlr (Jackknife. Morgan)(6 29 248)
228. t·brris ::oGhin;;ton '
229. liner (Got:l Flnkc? Potclic&?)
230.- lbunt£lln Queen
231. }Jo!lntnin(!cr (Cnlzooo)
232. ~/ntery (lartry)
233. fle.., Gl VorDUO (El Dorado)
234. Jle\l El Dorado (Pinyon Well) H1.11s1te
235. Uorth Stt:lr
236. Horth Star (Sunsot)
237. Uuisnnca
238. Ochl l?laccr
239. ~ltlLl\l

240. Pinto

Sec.

63
2S
6S
5S
53
23
4S
63
53
23
6S
3S
23
3S
3S
2S
23
3S
73
23
69
19
43
23
2S
IS
2S
3S
33
23
23
23
2S
2S
23

14E
12B

3W
138

4W
US

1.',1

3W
llR
12(;

3Y
lOG

BE
68
8S
BE

12t
13B
148
12E
163
24£
4W .

16K
2>E:

24E
138
lOE

BE
lOS
12L:

91::
12"
138
12K

CllUck\.Jalla Bountains
Pi.nkham y!ell
Romoland
Canyon Spring
laIn Elsinoce
Rice
Steele Peak
Romoland
Cottom.ood Spring
&1g1e Tmlk
ROUlolBud
Pinkham well
Lo~ t Hcr se ~Duntain
1£lst Horse Mountain
1£lst lIorse tklutltain
1£lst llor5c Ho:mtilin
E3glc Tnnlt
Eazle Tunk
CiHlcbmllo Hountains
Dale Lal:a
Chucl~alla Mountains
VUal
Steelo Peak
Cm:comU Bountalns
Rice
Pad~r
E3ijle 'rank
Pinkhao We 11
1£lst Horse ~'~nta1n

V<llley ~5ountaln
EaGle Tank
Valley tlountain
llale Lake
Dale t.a1oo
Ragle Tonk

8.
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241. Pinto (CI11idonia)
242, Pinto Chief
21~. pinyon (Tiu[7'UItl-liolland)
244. Poulson
245. Vros~ct (OQm8 undetermined)
246, Pro3pcctor
247, Ruinbow
243. Red Cloi.ld
2[19, Red Strea"
250, Red Top
251, Rcnrut"'lcor~ (Alveston)
252, Rice
253, Rich. Gold (Gold Crown #2)
254, Ro~land

255, Roo3evelt (Uoo9cvelt and
t:.<linool.1. Santa Fe)

256. Rose of r~ru
251. Ruby Lee
2~3. Ruaty Gold (Sw~lt or SUnset)
259. San Antonio
260. Santa Fo
261. Santa llosa (Rosario, Northem Belle)
262, Sclll~llenger

263, Shannon
264. Silver Bell
265. Silver Scorpion
2(,6, Sinock
267. SC:lith Brothers No, 1 and No. 4
2(;8. SQith Brot.hers He.. 8
,269. Sno\lCloud
270.' Standilrd
271, Stnllford
272, Stilfifol'd (Soall Prospects near)
273, 5L~~C~ (Glack Canyon)(6 23 24&)
27l l, Stella

;":,4 ..,,; ; .

Soc,

1
1

26
~
16
IS
7
57

221
341
29
31
87·

23.26

7
1

10
15
32
31

30.31
IS

1
81
i

117
7.8

19
6

13
9
5
1

10

Si if; l'r. ilS

T,

2S
23
33
6S
23
2S
as
13
6S
6S
63
73
3S
53

as
23
J~

2S
4S
4,g

4S
4S
23
~

23
23
23
23
~
23
5S
53
2.9
2S

"l!1

R.

9&
12K
Be
4S

UE
248
218
15K
ISS
15R

4&
18

10E
3Iol

218
12£
IlK
UE

4W
411
4'."

22&
98

lOR
9&

128
lOB
lOll
IOU
12&

4'01
4tl

23R
12R

... "J.

Quadrangle

VOllley ~buntoin

Dale Lake
Lost lIvrsa l1ounta!Jl
Idyllwild
Eagle Tank
Post.on
llCCoy Silrl.ng .
Chllckwalla 11ounta1na
Chuckwalta HGlntalne
ChllcklJc.111a Nountaina
IdyllwUd
Sa~e
Pinkh.alll 1ol011
iOClOland

t-t:Coy S[)r1og
Da.le La.r.s
Pinkham we11
l::alSle Tank
Steele Peal<
Stcele;:Pc.Ilk
Steele Peak
Big N£lriabbuntaina
Valley t-iountain
F lnkhlJD \']011
Valley l-wnta1n
~11e Tank
Valley r'lountalna
Valley ~buntains
Pinkha::l lieU
Eu~lc Tank
Steele Peak
Steele PC"
l'arkcr
Dale Lake
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275. Sterling
276. Stone 1t0llSe

277 • Sunrise
278. Top of the World (Victor. La PIOlllO.

Steele)
279. Triangle (pilot)
230. Tuin Buttes lID. 1
231. Twin nuttc9 1~. 2
232. Und~te~incJ
233. IInJeterulned
23I~. V1.10.1 Llloo
28SJ Virginia (Hlssing Link. Virginia Shay)
2B6. Washington
287. Zulu ~Jcen

Gyp!JUt:l

283. Big Chief (Free~~nhof-. \lhlte
Gyp9Um. Ware)

289. £able Canyon (Frazor)
290. BtU.
2~1. Yk1cador Canyon
292. .1.:1!Jll!son
293. ~i.,in Street (Gypsum) Canyon
294. Baria Uount.nlns .

295. f.brning Star

296. Palen Hountalns

297. Riveraide I~ntolna
299. Tecurt.geb

"

299. Whlta Gypsum

10.

S'3C. T. R. QuatJraoE=le

301 69 14t; Canyon S!>r1ng
4 83 218 HcCoy Spring

26 2S 12K fulg1e T.anx

32 43 4~-I Steele Petlk
1 7S 15B Ch~lcl,\m113 MountaIns

19 S3 ?l'T Winchestcr
18 59 21.1 l,1inchl'1ster
4 59 5~1 Lake :lathews
4 53 5\-1 Lal-e Nothcwa

U IS 248 Vidal
32.33 43 4-..1 Stec Ie Pe:l1t .

24 43 5\-1 Steele Peak
IS 2S 131i . Dale lAke

9.10 4,.<J 7U Corona South
13.24 4S 7W Corona SOllth

10 lIS 7\1 Corona ~outh

10.15.16 4S 1'.1 Corona South
3 43 7" Corona Scuth

14,15 4S 7-.J Corona SOI.1th

1.2.3.4. 4S 20S Midltud aM Big Marla Hountains
30.31.34. 3S 21G .. .. .. .. ..
35 .. .. .. .. ..

5.6.7 t)S 21& n .. .. .. "
1 29 23G Vidal

31 19 24E ..
6 23 21n; ..

1.2.3. 3S 18& Palen ~buntQl.na

10.11.12.
13.14.15

6,7 2S .148 P~rker and Vidal
9.10 4S 7IJ Corona South

. ,15. .16 .. ..
"9.10' . 4S .~ .. '- N .. ..

16
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o
H,

No. Nace Sec, T. 11, quadrangle

~

300, Black Gillnt 34.35 39 13K Eagle Tank
301. Eagle l·nuntaln 34,35

36 3S 14n Coxcomb Hountaiua
302, f~st ~ide Canyon (Iron-TitanlU11l) 17 29 68 Thousand Palms
303, tron Cap (llnria ~.Ioanta1na Iron) 14,15 45 22 Dig ~~'lrla ~lountaln.

304, Iron Cap and Iron Ki~ 19 59 18B Sidwinder '-leU
305, Iron ICing and Iron Queen 21,28 53 lae Sld'..Iinder Well
306, llndy Coop No, 1 36 4S 228 n:g Marla Hountalna
307, Proa~ect (nunc undetermined) 1 2S 238 Vidal
308, Sulph.ide niscruth (U!OS) 11 28 11i 1\rentynine 1'all118 ,,

~.,

wad - Si.1ver - Zinc
,/

309, Il.ald Uagl0 (Hc3l) 27,34 39 21E l-tidland
310, alack E<lgla 301 39 14« Eagle Tank
311," Cap U'Jntcr C'oor eoy) 33 73 16& Ct\llcI;walla l'buntalns
312. COraM wall-Zinc 14 43 I'J Corona South
313, Dc:Jert Center 18,19 73 17K Chuc~~lla 11ounta1ns
314, Grocvc~ (~lrbona~e ~ad) 4 23 11K Va llcy liountaln
315, Jacklin 24 IS 228 Vi.dal
316, Rarr,sJzle 19 73 17K Sidewinder We11

lli'le6tono

317. Best R~nch 28 S8 4W Lake Eis Inore
318, Big Naria r:ountains Limestone deposita 20.21.22,

27.28,34,35 43 22& Ble Haria }'JOOntalD8

'j 319, iHind Canyon 18 25 5G Pa In Springs
320, filue DWli:lOud Qnd Ea~le 17.18 4S IE 8M Jacinto
321. Castro Quarry (Hagstono l'~oducta) 1 33 5W IUve~aide flaat
322, Chino Canyon r~~osits 5,6 JS 4R Pi.lllll Springs
323, E~'cn Hot Si,t"inGS U.I<lestone Deposit 25 33 2\J El Casco
32!., Fin~~al Deposit 17 33 3& . Pall:l S;Jrirgs
325, Glen Avon (:l<.1thcus) 2 2S 6tJ San ncrnnrJino

------------------------i!!!'!.. "!!,."'!.',.""'. .,..""""~..t-L~-.....__...-_...__._-_....!04o;....__"'I'!lI!I!I!_""""""__""~_........ '""""_
. ~.•. , '. '~'M'·' . .• .' < ftTR" i" !BE" ~~'__'''''.....' ....1$i"''-.....__:ii>~.



326,
327,
323.
329,
330,
331,

335,
336,
337.
338.
339.
340.

341,

342.
343.
344.
345.

, L' '1'"1"

,.t"

Guilxlrson (Hhitauatcr) Deposit
llubbnrd Lir.testona deposit
Jen!«!n Quarry
L3rnb Ciloyon (Snyder) deposit
Hilrin lbuntains Marl
tloore Limestone deposit

(!J:llltiata Clln~'On Deposits)
~nunt Edna deposit
N~loI City VtJE.lrry
l'Iightin~31e (Harris)

Nonhof
~ovel1e ~J~stone deposit
Potrero r.reek deposit

. Prospect (MnC undetermined)
Riverslda Ceroont Co. (Crestmore)
San Jacinto Rock Products Go,'s Limestone

d~posit (uautiata Canyon Depoeit.)
S1.cl9 Limestone deposit

Snou Rock
Southern Pacific d0poslt
\Jhitestone
Whitlock limestone dcposl~

Magnesite

23,22
2!~

5
32
27

3/l
29
36

6,3,9
lO,U,n

161
26,27

34
32

2,3

3S
12

7
S

23,25
8,9,17

21,:W,34

! 'J 'P_:N"~N'I - i' :":y:,i!,"

\

"

e
12,

T, R. Qu?dr.(m:;J.s

3S 3E Palm Springs
!is 1\1 San Jacinto
2S 5">1 San fK!rnard ina
33 lW Lakeview
59 23£ Blythe Northeast

5S IE Hemet
JS IE S~n Jacinto
23 5W Riverside East

73 S8 IdyllwUd
43 1iJ Corona south
39 3E Palm 9i}rlngs
33 1\~ S.1n Jacinto
43 6\.] Corona SO'lth
2S 5~ San Bernardino

53 IE Hemet
43 lW)
4,.<; IE) San J8clnto
23 5W San Born1'lrdl00
33 3E PaIn Spri~9
23 5S Joshua Tree end ThoU!!aM Palms
69 4S Idyllwild

lbn:;anese

31 S9 lW WLnchegter

350.

Arlington BlnckJock
Arlin~ton Ho. 3
&al-ncClcllan (Illack Eagle snd Ne-JPOrt.

[\rom and llewport)
Big Bullett

18,19
19

23
31

4S
4S

S9
63

20ft
20K

4W
11K

Midlerd
t-Jidland

Lake Elsinore
Mort!Jllr
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I 13.
1
1

lin. Natoo Sec:. T. R. Quadrangle

351. Block Ace (Doran) 23 3S lSB Palen lliuntaiM
352. Black Rock 22 3S 23B Big M.1ria Mountains
353. Black Strike (Grosse) 19 43 20B Nidland
354. !korea (Red Rock) 32,33 43· 20R Hid land
355. LanGdon 17 4S 2IE Midland
356. Lucky Boy (Paddy Faulkner) 24 33 20E Hid land
357. .~nganese Canyon 13,24 43 19B Hid land
358. Yellow Stone (Giant Chief) 24 JS 20B Midland

j ~,
I 359. Ida V. 10 78 28 l1emet
'/ 360. Johnson 9 38 6E Thousand PdlD8
•• 361. Pine Knot (Lucky Day, Ilucky Fay) 6 2S 7B Joshua Tree

: .'

Mineral Paint

362. Lord 14,15 43 7W Corona South

~
363. N'ltlonal Paint and Color Co. 14 4S TW' Corona South

1
364. Pdnt 14,15 43 7W Corona South

, .
Mineral 8pringd

365. City of Elsinore 6 68 4W Elsinore
366. Crestwell Baths Cor. 5.6,7,8 63 4W Elsinore
367. Desert Hot Springs 30 25 S8 Thousand PallD8.
368. Eden lIot Sprf.~s 23 33 2W El Casco
369. Gil~n Hot Springs 9 4S 111 San Joc:into
370. Glen Ivy Hot Springs 10 5S W Lake Hathews
371. Highland Springs 25 29 lW Beaut!lont
372. Lake Elsinore Hotel Cor. 5,6,70 8 63 4W Blsinore
373. Lakeview Inn Hot Springs 1 63 4W Elsinorl!
374. Murrieta Hot Springs 13,14 73· 3W H.lrri~ta

375 Nicholls Warm Springs 36 68 218 Ripley
376. Palm Springs 14 I~ 4B Palm Springs
377. Soboba Hot Springs 30 I~ lB San Jacinto
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14 4S 4tl Steele Peat
8.16.17 33 6W Corona Ncrtb

22 23 5W U.iver:iWe \Jest
29 3S 6t.r Coronn Harth
30 as 2iol)
24 as 3W) Temecula

"-_.•
·tt >1 to trhtO'

CabGSUl

Chuckwalla Spring

211 Lake Fulmer

18

18K

B.

as

T.
p

14

Sec.

26,27

6 28 108 Valley Hountdn
9 23 10K Valley 11ountaiu'

31,32 58 lOB Cottonwood Spring ~, ,

16,17 23 98 Lost Horse Hountain
5.8,161 23 lOE Valley Mountain "-

21 29 lOE Pinkham. \.lell

No. Napa

NolybdenUQ

378. .. L'S

~

379. Burro Flata

PerHtel

330. Great Western Exploration Co.

P.are-P..-lrths

381. Ajax "-

332. Baby Blue \

333. Desert View
334. Uvo oak Tank \

\

335. Peerless nuclear
386. U-Thor

Rock Products

(DWcosLon Stone)

387. Bloo...Gray Grllntte Quarry
363. lit. Hole Qtmrrics
339. RubidolUC Hill Quarry
390. Siena Grande Quorries
391. Temecula Quarries
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16.

110.

420.
421.
422.
423-.
421••

42S.
42€.
427.
!In.
42J •
430.
431.
432.
433.
43!~.

435.
43(.
437.
43e.
43~.

440.
441.
44:.
41~3.

1.J4
'
).

4'.J5.
446.
447.
4l1D.
449.
450.
451.

tllll>1a

Rivers i.'Ie CAnnty I)it
Hivcrsi(le County Pit
l~iver3ide Co~mty Pit
Riverside COll:lly Pit
P'iversidc Co'mty Pit
niveraide COttnty Pit
Ri.versiJe Co.mty Pit
River9ide Coanty Pit
RivcrsUe Co,mty pit
lll.vCp3 i.de County Pit
River9iJe COtl:lty Pit
Rh·crnidc Co:mty Pit
SUZ:lr Lauf Pit

(Unleterllined)
(Unue ll! r:'lined)
(Un,!elcn:1ined)
(Onletct:r.lincd)
('Jnue tt:roincJ)
(UnjeterL1i~J)

(Unde lertJlned)
(lJnJctert,li!wd)
(lJnJet.~r!llined)

(Un,leten:1ined)
(:In:Jct~r:limd)
(Undcter.nilled)
(:JltJc te r;,t1.ned)
(lInJe tcrlnlned)
(:.lnde terr~ined)
(!In,1Ii!ter,'1ineJ)
(Un.Jet.crtOllned)
(Ullde te nulnad)
(Unc;etc rl'd.ned)

Sec.

4
19
26
29
18
19

9
25

12
11
23

8
17
30

2
17
32
15
10
36
32
14
36
1~

22
29
29
2S
25
11

5
J2

'1:.

3:)
63
53
5~

53
53
lfS
29
33
6S
63
63
2S
43
23
33
23
3S
3S
35
23
5S
4S
2S
23
33
JS
39
3.,q

43
35
4S

R. Quadrangle

Corona north
\1inchcster
!lc':oloid
Rur"oland
I.JylllJi ld
Ilenet
Perrh
c'iver8ide ',lest
Ri.verside ~iest

El~ inora
Elsinore
Elsinore
Ri·v'ersldo E33t
Steele Peak
Sail l'J.ernardlno
Riverside East
lHverside !;3st
Riverside ES!lt
Rbersltle Bast
lalke ~lathews

Ri.ver~lde ~est

Winchester
St~ele Peok:
R'.vers i~e Ve!lt
Riverside West
RlvcrsUe West
Riverside t~est

~lver!lic!e ·...est
Ri '/erslcle Ve..,t
Steele renk
RLvcrslde \ffl3t
Sl(!ele Peak
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(Sand and Gruvel)

452.
453.
454.
455.
456.
457.
451.1.
45~.

%u.
461.
46~.

4(;3.
4&4.
465.
466.
467.
4t3.
4&£1.

470.
471.
47~.

473.
474.
47J.
476.
477.
479.
479.
49\1.
491.
432.

nerdoo Mit
Corona Rock Co.
Desert Hot S:-,rlngs. Ready Mix. Inc.
Fan lIill Canyon
Fa("~o Canyon
flat To,. ;'lo:mtain
Hicks-Allred ~11io Ul11e
Illduat;oial A3;>!I:l1t. Corona Plant
Hassey Indian Av,'.
Hassey L.dio IIUls
Hassey i.ihitellatt:r
l':ission Cn:l:k
lifjrricta j~orrO\ol l'lt
tJo:lQ!\.3 j{~:h1y ; ;i;: CoIICl"cte

Rivcl:siJe County ~r<lvcl Pit
Rivel.'sida emllity Gl:avcl "'it
r.ivenl ide ;jalll) CClf'lpatlY
:lao Guq~onio nuck ProJ'lcts
Service Rock (The S~rvicQ Gravel) Co.
ShCi)\"~119 13i~ ~!nria
TIler ,<.II Gallyon i;a:lh
Trinni~Ie Roc~ i'roo1Icts. Inc. Hira LoI:aa
(UnJctcrtJlf.ncd)
(Undcter;~illed)
(Undeternincd)
(Undeternipcd)
(IInde tc rui',ed)
(ulldct., (":lincJ)
Valley (lock and Sand Corp.
\iillley Tran9 it Ceoeilt Go.
Yeo.;cr Indio Hills

10
32
13
20·
10
33

5
29. 30

23
3

11
16

5
29
20
25
~

3. 10
27
18

Plant 6
8
8

14
32

6
23
22
31

5

4S
35
29
33
53
3:>
4S
33
33
53
35
2~

4S
(is

75
13
):;

:lS
5S
63
2~

3S
33
49
43
4~

4:;
33
SS
43

6;1
lD
31:
614
In
5,~

23ii
9~

6;.1
2~J

2'J
11/
SH
6E
tM
2'./
9r.
(il;

Lost Horse flotlOtain
Corona South
Desert Hot S~ril\g.
TI.otlsand 1'a Ims
Indio
Thuusanti Palms
Thousand IlalCUJ
Cot'ona North
Pal,s Sj)rin,,~s

Los_liorsa I!ollntaiu
Whitc\J8ter quad
Pahl 3,.\riuJs
~tJr.:ieto

Col'ona South
P<11<,1 Ues~rt

IJyUwUd
Rlver31do West
Banning

Rivera Llle \Jest
Blythe North East
10er :al Canyon
Gaullti.
1:1 Case() Quad.
1;1 Casco
San Jacinto
Lost ilocse MolJntain
Thollsa:ld Palms
Coroua ,:jouth
In ~Cjsco

Oasis
Tho'Jsand Pales

\

..
~:'
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t-. t , 'jf $ db' t' "l,att'r'b'er

Corona $o'lth
Corona South
Corona South
Riverside West
Corona SOllth
Corona SOlltb
Corona Sooth

't· -'t.s' ft... n"[ 'tt Cb

I
/

\,

6W
6\J
1'_
5W
1'.J
6U
6""

~ !:.

21. 16 4S
16. 17 4S
117 4S
29 2$
10 43
17 4S
29 43

(Specialty Sands>

Corona SIlica Sand Deposit
Coronita nlmch
Jack~lon .1lId Havens
Jurupa (~L\~rside) r~ldinb Sand
;~nhof

~~ith ~illca ~it

'Icr~Sllc~l Canyou

433.
4Stl.
485.
1.86.
4d7.
4Jd.
Q.S9.

I

Talc

Palen Hountains
Tunnel

18
23

58
7S

lOG
11K

S1.dwinder l!ell
Orocoj>ia Canyon

~

492. Black Rock (Horth BIGCk ltocka)
4)3. Chid of the l111ls
I.'):.. l:01rms Ranch
4,}5. ;~re

lnlJ. Prosf>t=ct (nawe undeternined)
417. Prospect (n.'111e IIn(lctcruitlcd)
493. South nlack Rock
499. T~JCscol (C~jalio)

18.19 4~ 5',1 Luke Hathaw3
3. l. 6S 41:1 Elsillora
12 4."1 6" Lake I~nthcws

23. 24. 13. 14 4~ 6',1 l..al.e ~~, thews:'to

.!.; £5 4tJ Blsinore
22. 27 53 4W ElsinoL'e

19 43 5\1 taka Hathew
2. 3. 10. 11 4S G\.l Lake Bathevs

Tun;;3tcn

50\). Aztec (';huckwalla 4'uC\ZStcn)
SOl. Crescent
502. Garnet vl.\een
503. Good Fniry
504. Luc~~y St.ikc
505. Pawnee (Carr. oak Grove)
506. l~ed t.>Chec
5J7. Tubbs

221 6~ l~G Chllckwalla tlountnlna
13 4S 23~ Diil l:<lri:. HountaLM
20 73 5L: SalrJ Desert
10. 15 as 17i;; C~lUckw311a SprIn~s
33 8-'1 3(,; :\e3tlty ~lotJntaln

31. 6 8S. 9S ~'I 36 l!i!a'Jty Houllta ill.)1... t

26 3S 20n NWland
51 73 15G Chuckwalla ~Xmnta1n.

Ura.. i.l1l':1

CGpron i-\Joock
Ita:;}

13. 11•• 23. 2~ 6S
4 2S

2JG
111\

BeGay Spring

Valley MountaIn
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Mountain Group (crowell, Mabey canyon) Depoe!t

Locations ~NW~ sec. 8, T. 4 S., R. 7 w., S.B.M.,

Black Star canyon quadrangle, 7~', 1950 T about ~ miles

southwest of Corona on the northeast side of the Santa

Ana Mountains in the Cleveland National Forest, along

the east side and about 100 feet above upper Mabey

Canyon.

OWnership: Robert A. Mattey, Jr., 11359 Sicna Drive,

Los Angeles 66 (1953). Undetermined (1963).

History: In 1895 this property was knO'Wl1 as the

- I
I

I
I

Crewell mine and was owned by J. Irving Crm-.'ell, South

Riverside (Corona). By that date a number of superficial

cuts had been made cn the claim and several hundred pounds

of stibnite had been mined from one cut. 'l'he property

was idle and the principal workings were caved in 1895.

Apparently the property remained idle until 1935 when

Joseph Erenreich locatsd the ~lountain claim which he

developed under the name Erenreich Geld :-tines. In Hay,

1942, Mr. Erenreich first recognized antimony 1n the area

and by Dec~~er of that year four claims (Mountain 1-4)

were under lease to R. A. Mattey, Sr. and a shipment of

sorted ant~ony ore had been made to the P~rshaw Chemical

Company's .$rnelter in El Segundo.r-
-:oJ/"

l"~ -

- 5/-

Following this ship-
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ment considerable effort was made to develop this

deposit under the strategic minerals program and an

aecess road was built, but apparently little, if any,

ore was shipped dur1ng the remainder of l'lorld War II.

By 1948 the property consisted of five claims held under

a partnership of Robert A. Mattey and others, and was

knO\l:n as Mountain Antimony Mine. In OCtober, 1948, t\'lO

lots of ore were shipped to the Harshaw smelter. This

smelter was shut down in 1949 and dismantled in 1950.

Apparently no further shipments ""-ere made fran the

Mountain deposit, but mnall scale 1nterw~ttent activity,

including the stockpiling of several tens of tons of ore, ....)

continued until about 1953. 'I.'he property has apparently

since been idle.
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Geology I A mineralized zone about 4 feet thick of

altered volcanic rock occurs between two ~ell-marked shear

zones in fresh, green hornblende andesite of the Jurass1c(?)

Santiago Peak Volcanics. The shear zones strike north and

dip 10--258 E. Altered rock is exposed along a strike

length of about 40 feet and is redd1sh-br~11 en weathered

surfaces, but is gray on fresh surfaces. This altered

zone is cut by numerous thin veinlets of stibnite with-

out apparent orientation. Disseminated bits of stibnite

and small clots of pyrite also occur. Both calcite and

quartz, as well as br~n iron oxide, are associated with

most of the stibnite veinleta. Nearly pure stibnite

veinlei:s are as much as 2 inches thick and the quartz'"

calc:1te-stibnite veinleta average 2 to 3 inches tA'1ick.

rJCJ_
-.::;; ..J



) In addition to stibnitea yellow oxide, apparently an

alteration of etibnite, also occurs. Tests on one lot of

ore that averaged 11.1 percent Sb, made by Harshaw

Chemical Company, indicated that antimony was present as

mixed sulfide and oxide and that 4.6 percent was Sb2S3

(Stibnite) and 6.5 percent was ~a203 (Cervantite?). Tucker

and Sampson (1943, p. 66) reported that cut samples made

at intervals along a SO-foot open cut assayed 10-28 per-

cent antimony. Because of denee bru~h the extent of the

deposit was not determined when the property was visited

in ~pril, 1958, but Tud~er and Sampson (1945, p. 123)

reported that stibnite occurs over an area about 200 feet
(

by 500 feet in a series of nearly parallel veins ranging

from 6 inches to 2 feet in width, and that on the hl11­

slope above large boulders of stibnite were found in

the overbU;X'den.

- 5lf-
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DevelopmentJ By 1942 workings included a caved lower

adit: at the creek level driven. sC'utheast 140 feet; about

100 feet above was an upper adit 20 feet leng and an

open cut: on the vein for a distance of 50 feet. In 1958

theen1y working Observed was a lO-feot adit driven N.

SOGE. from the back of an open cut on a steep hillslope

facing .Mabey Canyon. '!'he open cut is 'L"Jout 15 feet long,

15 feet wide, and 10 feet deep. A small mill and a

"smelter" CO::lsttucted of brick wers located in l~,.;er

Mabey Canyon at the Grapevine Clay Mine. The mill

included a crusher, screens, and t~o flotation cells.

Apparently the mill operated during 1948 but was not

satisfactory and has since been dismantled.



)
Production: Total undeterminad. That given below ~aa

shipped to the Harshaw smelter .and probably includes most,

if not all, of the production.

--ll§saYl Crude rulficle ere _Total Sb
~ar 1ba. ore (wet) Ibs. ore (dry) H2O Sb As Content

recovered

~42 792 (sorted ore) 1.0% 38.7% 0.34% 307 1bs.

~4a 2,800 2,746 1.91% 34.2<'A 0.15% 939 lbs. $:

~4a 1,907 1,890 o. 9OC'" 11.1% 0.13% probably J

process t

)ta.l 5,499

nt1ferenoas: Crawfcrd, 1896, ~.31; Hcr::il~, .~1917 LI91:i( ~
~~, ~,.(['c-.....yr.kr) 177,'1; fi ~/6& ,.

p. 524; TucJ~er, 1921, p. 324i/<1"ucJ~er and Eampson, 1943, J

p. 65-66; Tucl~er and Sampson, 1945, p. 123.

C.Il.G. 4/26/58.



The deposit contains gold and arsenopyrite

with traces of· black manganese ·oxide. A sample repres­

entative of a 2-foot width of vein was reported to

assay $4.80 in gold,' 12 percent arsenic, 7 percent

sulfur, and 18 percent iron (Tucker, 1929, p. 469).

Development: In 1929 development consisted of 2

near-vertical shafts, 22 and 30 feet deep, and a 7S-foot

crosscut adit driven southward, its portal about 250

feet northwest of and 150 feet below the collar of the

30-foot shaft. ~le adit crossed 5 veins from 1 foot

to 2 feet wide. In 1955 all workings ~~re boarded but

apparently uncaved.

Production: Undetermined.

References: Tucker and Sarnps~" 1929. p. 468-469;

1945, p. 123-124; Engel and others, 1959, p. 61.

R.B.S., frOm EnglEi and others.
I'"
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\. Shining Star Deposit

This report is based largely en information contained

in a recently published description by Engel, Gay and

Rogers (1959, p. 75-76).
t":

'-'"
Location. Sec. 6" '1'.6)1., R. 4 ~... , S.B.101.; U. S.

/l
Army Corps of Engineers, Lake Elsinore quadrangle, lS',

1942; on a town-lot building site on the north flank of

a small, flat-topped hill just north of Pottery Street

at Lewis Street, in the northwest part of Elsil1ore.

Ownership: Uncatermined.

History: In 1929, James rlreneh of Sl~.inore held three'

claims on the deposit (Engel and others, 1959, p. 61, pl.2).

Geolcgy: The depos! t is on a fau1 t between quartzi te

and slate, and diorite ar.d gabbro. Aplitic dikes are

present in the gabbro and both rock types are deecrnposed

near the surface, especially near the fault zone.

The fault zone, about 3 feet wide, trends N. 20 0

W. and dips about 68° SW. as eh~osed in the sl~ft collar.
,":d"!

Sugary siliceous material occupies the fault~

parallel siliceous veins are reported in the adjacent

rocks.

..,J
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Locations

Charleboix (Percival Asbestos) Claims

Sees. 29 and 32. T. 6 S•• R. 5 E., 5.B.M.~

(

IP

Toro Peak quadrangle, 1941: at the northwest edge of

Pinyon Flat near Nightingale, a small resort on state

Highway 74.

Ownerships Kenneth Charleboix, Corregador Street,

Cathedral City, holds 9 claims. Under lease t.o Lee

Wolfer, Box 80, Mountain Center (1956).

History. Early mining on these claims was by a

combination of short adits and open pits (Merrill and

Waring, 1917, p. 550-553: Tucker and Sa~pson, 1929,

p. 499). Claims appear to Imve been located and worked

in a small way as early as 'too turn of the century, "but

the only period of sustained activity appears to have

been in 1930 (Tucker and Sampson, 1945, p. 159). In

1945 (Tucker and Sampson. p. 159) J. ~'1ellman and Jack

Barrie, Pinyon Flat, were the Otmers.

-51.-
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GeologyJ An irregular shear zone cuts gneissic ana

schistose rocks in an arc roughly 3 miles long, along

the west and south"west edge of Pinyon Flat. The width

of the zone is difficult to determine because of low

relief and overburden. It is as much as 200 feet wide

in one exposure but this is probably made up of a series

of parallel or en echelon shears. The shearing appears
("(i ke:-

to have occurred along' a thin s-i;:;tJ.-like body of ultra-
1\

basic rock of uncertain attitude referred to by Tucker

and Sampson (1945, p. 15B-159) as cort1andite, a basic

igneous rock composed largely of hornblende and olivine.

Veins and cavities in this body are filled in part with

. tremolite asbestos. Biotita and chlorite are conunon

as a soft schistose constituent in the shear zone.

Much of t."1e material has been sheared, g-ranulated, and
u

altered to a soft, gray, eartngcuge.
I~

The tran 011te occurs in veins ranging- from

a fraction of an inch to as much as 2 feet in thick-

nesa. ~ne fresh material is solid and brittle, the

fibers being difficult to separate. The weathered

tremolite iz soft and finely divided.

- do-

I
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Developments Remnants of the old workings described

by Merrill and Waring (1917, p. 552) still remain

(June, 1958) but are unsafe or caved. The present

operator plans to use open-pit methods. It is hoped

that several products may be marketed, including (1)

three grades of asbestos fiber, (2) biotite, thought
.ill.

to have possibilities as vermiculite, mica, and/soi1

conditioner derived fram the soft gouge material.

When visited (June, 1957) a mill was under

construction but nothing mora than assessment work had

been done on the cla~a.

Production I During the early developm~nt of this

property an unreportsd amount of tremolite asbestos

was shipped to San Diego for use in mineral paint

(Merrill and Waring, 1917, p. 552). In 1930, about

800 tons of asbestos were shipped to Soto Battery B~

Manufacturing Co., Los Angeles (Tu~~er and Sampson, 1945,

p. 158-159).

References: Merrill and Waring, 1917, p. 550-553:

Tucker and Sampson, 1929, p. 499: 1945, p. 158-159.

R.B.S. 6/26/56.

-6/-
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Percival Asbectos H~ine

See Charlebo~ ClaLms.
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Beryllium

Although beryl, the chief ore mineral of beryllium,

has been mined in Riverside County for use as a gem

(see herein under gems) it has not yet been found in

sufficient quantity to warrant mining for its contained

beryllium oxide. Indeed, western Riverside County

contains some of the most beryl-rich pegmatite dikes in

California, yet even these have been shown to contain

only a fraction of 1 percent of the mineral (Wright, 1957,

p.75).

Perhaps the most recent (1959) discovery of beryl

in Riverside County was in the Vicinity of the Garnet

Queen mine en the north~rest flank of Santa ~06a Mountain,

tho moat northerly peak of~the Santa Rosa Mountains

(see Santa Rosa Mountain ~rospect).·

-63-
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Santa Rosa Mountain Prospect

Locations SE~SE~ sec. 19, T. 7 s., R. 5 E., S.B.M.,

Idyllwild quadrangle, 1959: on the northwest flank of

Santa Rosa Mountain adjoining the Santa Rosa Mountain

lookout road.

OWnerships In 1960, D. C. Walker, c/o Farmers Insur-

ance Group, 1587 E. Colorado Street, Pasadena, held an

undetermined number of unpatented claims on this deposit.

History, Undetermined.

Geology I The geol09Y of the township in which this

prospect is located was mapped by Lawrence B. Wright

(1945, p~ 9-13, pl. 1). Wright's map shows that the

prospect is in one of numerous, extensive, west- to

northwest-trending pendents of metasedimentary rocks

separated by irregular bodies of grZ1nitic rock. In the

vicinity of the prospect the country rock is cut by

poorly exposed, beryl-bearing pegmatite dikes of undeter­

mined number and extent. Exposed fragments of dike rock

are as much as one foot thick. The dikes are composed

of quartz, albite, muscovite, black tourmaline, and

beryl. The beryl crystals are as much as one inch in

diameter and four inches long. In surfacial material

presently ~xpoBed the beryl is finely fractured and partially

altered. Though the beryl crystals appear to be more

-6;;-
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abundant here than in pegmatite dikes in the nearby

Coahuila area, their relatively small size would make

concentration by current (1962) techniques difficult.

Development. By late 1959 a short access road and a

shallow prospect pit comprised the only development.

Productions None.'

References I Wright, 1946, p. 9-13, pl. 1 •

. R.B. S. 10/22/59

-65-
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Bismuth

The only recorded production of bismuth in Cal­

ifornia was from Riverside County in 1904. In that year

20 tons of bismuth ore were reported (Chesterman, 1957,

p. 79) from the Lost Horse mine (see herein under gold).

Murdoch and Webb (1956, p. 79) list bismuthinite (B12S3)

as found at the Lost Horse mine, but this occurrence is

not documented.

•
/ 1

-66 -
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Clay

The southwestern part of Riverside county contains

the oldest and most productive clay district of southern

California -- the ~erhill-TernescalValley-Corona district.

The clay deposits, of which this district is a major part,

crop out discontinuously in Riverside and Orange Counties

in an irregular, rather narrow, horseshoe-shaped belt, the

ends of which point sO\J:theast. In Riverside County the

deposits lie in a belt about 20 miles long that extends

northwest frem Elsinore to Corona along the Temescal

Trough. The deposits are parallel to and bounded on the

sout~lest by the Elsinore fault zone along the east flank

of the Sanea Ana Mountains. On the nor~heast the deposits

lap up onto the edge of the Gavilan Hills. Fran Corona

the deposits extend around the northwest. tip of the

Santa Ana Mountains into Orange County and thence south-

eastward on the west flan.~ of the mou.,tains across T".cahuco

Canyon to the Tierra Colorado clay district in southeastern

Orange CountY'.

J r/- 6 // - .
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o The clays in the district are both ~esidual and

sedimentary. Most: of 1:he clay probably was originally

derived fran \t.'eathered surfaces of Jurassic{?) or Cre­

uceous hypabyssal intrusive rocks. Less abundant are

clays that have ~athered from T.riassac and/or Jurassic

argillites' and slates. Elsewhere in the Santa Ana Mount­

ains Cretaceous shales may have been a source of clay.

Residual clays have developed in place by sUbaerial

chemical weathering of aluminum-rich rocks which, in

the Alberh111 region, includel quartz lat1te porphyrY1

quartz 1ati1:e volcanic breccia; Santiago Peak Volcanics,

1atite to andesite: mixed gabbro-diorite·; and Bedford

canyon Formation slates. These clays are of two general (
J

types: white, yellow, buff, gray I and red mottled clay-

stone; and white, yellow, and red pisolitic claystone.
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The sedimentary clays are commonly associated with lignite

and are found near the base of ~he Paleocene Silverado

Formation. Apparently they were derived fran the residual

clays and deposited unconformably on cretaceous and older

rocks. or on the weathered materials darived fran them.

The sedimentary clays differ from place to place but are

of four general typesJ red and \oJhite or yellow and gray

mottled claystone; gray to brownish red or yellowish green

pisolitic clay (locally called "bone clay" or "bauxite"),

gray sandy claystone; and white or gray to black, fine~

grained, dense kaolinite with a conchoidal fracture (locally

called "flint fire clay", or "fire clay").



) (
In 1963 about 20 pits \fJere active, but sane of

~hese are mined only intermittently. From 1894 to 1962

a total of about 8 million tons of clay valued at more

than 12 million dollars is reported to have been pro-

duced in ttiverside County (see fig .--1>. 'l'hese figures,

hO\'."8vsr, are not ccmplete as prior to 1949 they do not·· '--"
used

include clay xnS to manufacture briCk and hollow tile

which fran 1898 to 1949 was r~ported either separately

or under unapportioned•. Almost all of the reported clay

producticn was mined fr~ the Elsinore-Alberhill-Corona

area and the greatest portion came fran the JUberhill

area. In recent years total production of all types of

clay from the Alberhill-Temescal Valley-corona district

probably has been on the order of 250,000 tons each year.

This region of Riverside County contains' the largest knO\*m

deposits of commercial clay in southern California.

In the desert area of Riverside County several

deposits of sed~entary silty clay have been explored,

but none have been placed 1n production. '!'he best known

of these are the Red Top deposit a few miles oast of

Thermal and the Palen Mountains deposit on the southwest

flank of those mountains.

-i70 -
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See,

Alberhill Coal and Clay Company

Pacific Clay Products Alberhill Mines.

-7/-
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Bedford Canyon (Corona) Clay Deposit

Location & ~ sec. 16, T. 4 S., R. 6 W., S.B.M., Corona

South quadrangle, 7!j·, 19541 about 5 road miles southeast

of Corona, on the west side of Temescal Wash in lower

Bedford \~ash.

OWnerships International Pipe al1d Ceramics Corporation,
'(

2901 Los Feliz Boulevard, Los Angeles 39 (P.o. Box 578,

Corona) own about 160 acr~s in an irregular shape in the

B1 sec. 16.

Histo:y: 'I'lUs deposit was discovered in Aug-..lst 1954

by geologists of Gladding, McBean and Company ~ho were

r·­
I

\
\
{
f

engagad in an intensive e.,..q:>loraticn program. Af'ter core .J

drilling the property, construction of a plant for the

manu£acture of red-burning clay products ·began in July

1956, ~nd it was placed in operation on January 1, 1958.

'l'he plant has since been in continuous operation. In 1962

Gladding, McBean and Company merged Witll the Lock Joint

Pipe Canpany Qf East OrGUl9S, New Jersey to form the Inter­

national Pipe and Ceramics Corporation.

(

-7~-



Geology~ The deposit includes both residual clay and

sedimentary cl~y of the Paleocene Silverado Formation: .the

two clay zonee are separated by poorly indurated arkosic

e:andstone. The beds appear to strike about N. 20° W. and

dip from 8° to 150 . 2outh~est. The eequence, as exposed

in the pit in October 1955, is given below.

Unaltered, fine-grained, blackish-gray hornblende

diorite grades upward through progressively mere altered

rock, but with igneous t~turc recognizable, and fina1.ly

into red mottled residual clay without recognizable

igneous te.."'tture. This zone is mostly red v.>ith sOa'"'r.e buff

colored pods and r~nges from 5 to 20 feet in thickness,

with an irregular and discontinuous pisolitic zone at the

top as much as 4 feet thick. The top of the residual clay

is an undulating erosion eurface which i$ overlain by 5

to 15 feet of ta~ny to buff, medium to coar~e, poorly con-

solidated arkose which contains much mica. The lower part

of the arkose contains sparse, irregularly shaped, cobble-

sized clasts of red mottled residual clay and a thin, dis­

continuous basal conglomerate with pebbles and cobbles of

quartz.
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OVerlying the arkose are 10 to 15 feet of red

mottled sedimentary clay with some white, gray, and buff

colored pods. Bedding is not discernible and the sedi-

mentary clay has the same appearance as the residual clay.

In places, a thin zone of altered conglomerate l1as at the

base of the sedimentary day. This zone contains light

colored angular cobbles of altered igneous rocks and

is cemented with a red, sandy, pisolitic clay matrix.

The top of the sedimentary clay is a gray to buff or

tawny colored pisclitic zone fran 1 to 5 feet thick. In

places the uppermost part of this zone has been bleached

to nearly white. The seduaentary clay is overlain by

10 to 100 feet of buff to gray and white, poorly indmoated/ ~
fine to medium, arkose which contains abundant grayish-

green mica.

Both the red matrix material and pisolitic in­

clusions of the upper part of the sedbnentary clay are

chiefly kaolinite as indicated by X-ray diffraction

analysis. Most of the deposi-t is coronan red-burning clay

but the pisolitic material which ccmpr!ses a small part

of the total thickness appears to be a low-grade fire

clay. The operator recognizes and blends five or six

different pit clays.
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Development: ,\bout·l00 1 000 cubic ywrds of overburden

~~re removed in 1955 in dev~loping the exploratory pit.

~ubsequent mining has been periooic, with zufficien't

clay being eteckpiled to ~~pp1y the plant for many months.

~~nlng is carried on with bulldozers, ripp~rsl scrapers,

and tournapull-type equi~nent. The pit is about 700 feet

long in a north-soutn direction, 200 to 300 feet wide,

and 125 feGt deep.

The Bedford clay is blend~d with cla'ls from the

company's Sloan pit at Alberhill and their Harrington· and

Atlas pits in Temescal Valley. and several filler clays.

These include Silverado For~aticn clay ~haleg from the

Thanas Clay dcpoait (de~cri~ed herein), clay shale and

clayey sand of the rycamQ~e canycn member of the upper

~1iocane Puente Formatien front the Pomona Brick Company I s

$trona pit on the northeast flank of the Chino Hills

(sec.- 1, T. 3 S., R. a W., s.a.M.), and waste pond material
5"", n£..

frem the nearby Cwena-Illinc1s~ plant.

ll-1 1./
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In addition to clay us~d in the manufacture of

clay products, the mining operation yields mineral materials

for another industry. In recent years buff sand, sandy

clay, and pisolitic clay ("bone" clay) from the Bedford

canyon clay deposit have been marketed to several cement

companies for use in the manufacture of portland ca~ent.

The plant includes a 420-foot tunnel kiln and

8 periodic or "beehive" kilns. Buildings include bulk

clay and grog storage bins~ grinding and screening build­

ing with two lO-foot· grinding pans~ a st:ucture housing·

seven auger presses and 16 horizontal and vertical dryers:

laboratories and offices; lunch roam and locker building;

and main offices. The plant manufactures vitrified clay V

pipe for sewer lines and r.torm drains and multiple duct

vitrified clay conduit for telephone and' power lines.

Production: Initial rated plant capacity was 6,000

tons per month. By 1963 the plant had not undergone any

maj or changes.

References: Stauffer, 1946, map Station 32~ Ceramic

News, August 1956, p. 17~ Ceramic News, Ncve.mber 1956,

p. 21-221 Gray, 1961, p. 69-71, 110.

e.H.G.· 6/20/63.
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Sees

Brown Star Cla~s

Middlesworth Clay deposit.
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Cajalco Piot

LocZlt1.cn:;. N~ s~c. 16, T. 4 c:".... , R. 6 "1., C.D.H., Corona

South quadrangle, 7:'"",', 1954 i 5 r:U.le~ couthcast of Corona

on the east side ot Tcmc~cal W.:lsh, south of C<ljalco Road

along the east side of ~~ railroad.

Ownersh;.p: Louis A. ~\oicel, and other, La Habra, own

pat~~ted ranch land in t~s area (1957).

r:t£tcry: Leased and d~vclo?Cd by ?acific Clay Products

far a chert time in the early 1930's. Iole cl~ce 1938.

Geology: Rezidual red l:\ottled cla.y de=ived fran

Bedford C~nyon l?'orI:-.atioll argillites and/or slates i bright

brick-red clays about 30 fect thic..~ grade laterally into

mottled grayish-green clays and gray clay~, thcnc~ into

unaltered arglllitec. Overlain unc~'forn~lyby poorly

indurated ~andetcne (Silv~r~do Fcrnmtion) and terrace

material, 0 to 25 feet thick.

Development: Irregular quarry about 100 feet long, 10

to 30 fect high. Old mine rails may mark sites of 2

small adits, now obliterated. This deposit apparently has

very little areal e~tent beyond the quarry limits.

Production: Undetermined, but apparently small.

References I Gray, 1961, p. 110.

e.H.G. 9/1/60.
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See,

Castillo's deposit

Castillo's deposit under coal.
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Chocolate Drop Deposit

Location. 'NW~NW~ sec. 17. T. 4 S•• R. 6 W•• S.n.M••

Corona South quadrangle. 7~'. 1954, about 3~ miles south­

east of Corona at the' south margin of the El cerrito

Hills.

OWnership, Francis A. Stearns. Box 262. Corona (1957).

History. Pit opened in 1948 by Liston Brick company.

Intermittently active since as a source of material used

in the manufacture of common red brick by Liston Brick

Canpany.

Geology: Pale gray, diatomaceous, clay shale is

mined from a low isolated hill composed of upper middle' I,
V

Miocene shale (Topanga Formation).

Development: Material is scraped from hi11s1ope

and stockpiled by International T09 caubination bulldozer­

loader; sparse limy concretions are removed by hand

sorting1 clay shale is loaded on small dump trucks and

transported about l~ miles to Liston Brick Company.

Production: Small tonnage mined each year since 1948.

References: Gray, 1961, p. 110.

C.ll.G. 8/15/62.
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Conduit Clay Placer

.'

Locations SE~ sec. 32, SW\ sec.- 33,' '1'. 3 S., R. 7 W.,

S.B.M., Corona South qU;'ldrangle., 7!'J', 195.4: in tho north-
.. ...

eastern foothills of the Santa Ana Mountains, 3~ miles
... -'-,

southwest of Corona.

Ownerships Two patented placer claims (Conduit Nos. 1

and 2). R1v~rside cement Co., P.O. Box 832, Riverside

owns Conduit No. 1 (132 acres) and sO"..1th 40 acres of

Conduit No.2. Ray and I~a B. OVeracker, 412 Oliva St.,

Huntington Beach own north 22 acres of Conduit No.2 (1957).

a1story~ The area was prospected for clay about 1900

and the property was patented in 1917. Apparently there

has ~cn little or no mining 0..'1 t.h-ese claims but in 1956

Riverside Cement Company a~tensively explored the property

by bulldozer OltS.

Geology: Sandy to very sandy clay shales of the Upper

Cretaceous Ladd Formation underlie this area.

Development: Bulldozer cuts and shallow pits.

Production I Apparently none.

Re£erences~ Gray, 1961, p. 110.

C.H.G. 2/27/61.
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Corona C~ay Deposit

Sees Bedford Canyon Clay deposit.
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Corona Clay Pit

Locations ~sw~ sec. 26, T. 4 S., R. 6 W., S.8.M.,

Lake Mathews quadrangle, 7~· I 1953, about a~ miles south-

east of Corona on the northeast side of Temescal Wash at

the western. margin of the Gavilan Hills1 half a ~le north

of Arcilla Siding.

O\t.~ershipa Riverside Cement Canpany, Division of

American cement Corporation, mill office, P.O. Box 832,

Riverside.

H1storyz The Alum.1na placer mining claim of 74.23

acres was patented to Ira J. Coe in 1917 and acquired by

Riverside cement Ccmpany before 1925. The area was pros-
i

/I pected for fire clay by means of short adits in the early
~. \""" ....

1900·s and prObably a small tannage of clay ,va~ mined fer

use in cement manufacture at sane unkll~n period before

1945. The property was inactive for :nany years but in

1960 large scale open pit mining was started by the River­

side Cement Company who also mine the contiguous Atlas pit

as part of the same operation. The pit continued to be

actively mined in 1$63•

•



Geology: '!'he l\1estern part of the property is under­

lain by Jurassic(?) quartz latite porphyry. The eastern

part of the property is undorlain by a band of residual

claystone derived by weatl1ering of the Triassic(?) Bedford

canyon Formation which is overlain· by the Paleocene

Silverado Formation (upper part) and capped by OUater-

nary terrace deposits~ The clay-bearing sequence strikes

easterly and dips northerly. The sequence exposed in

the pit 1n January 1963 included: basal residual high

silica red mottled clay, 130 feet m~1mum thiCkness1

grades upward into "bona" clay, maximum thickn13E3S 30 feet,

part of which is high alumina clay; overl~in by soft

Silverado Formation gresn clay shale and micaceous arkose,
v.J

overlain by about 80 feet of sandy conglomerate and bO'..11dery

terrace deposits. Sequence dips 150 to 300 nqrtherly

in mest exposures, but is nearly flat lying in places.
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Development: Pit is a side hill cut about 1,500 feet

long east-west and 300 f~et wide wi~~ three main bench

levels, each about 50 feet wids·with face 20 feet high.

Stripp1ngia done with tcurnapu11 equipment and bulldozers,

clay is then loosened and atockpiled by Caterpillar 0-8

e<1'..1ipped with rip.ger and bulldozer. Caterpillar froni:­

end loader then loads clay directly into truck-trailer

units for transport to several plants. "Bone' clay gees

to Oro Grande plant of Riverside Cement Company and part

of the red mottled clay goes to their crestmore plant.

Red and gray mottled clay from east end of deposit (and

contiguo'l.ls Atlas pit) goes to Corcna plant of Internation-

al Pipe and Ceramics Corporation•

Production: Total und~termined, early in 1963 prob­

ably about 200 to 300 tons per day.

References: Dietrich, 1928, p13te 10 facing p. 1627

Stauffer, ·1946, map Sta. 27.

C.H.G. 1/24/63
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Location.

Corona Placer (Lord?) Deposit

NW~ sec. 14, T. 4'S., R. 7 W., S.B.M.,

Corona South quadrangle, 7J,', 1954, northeast margin of

the Santa Ana Mountains, west side of Main Street Canyon,

3!s miles southwest of Corona.

O\Ynershipa A. E. Gahahl, 1011 Victoria (1'.0. Box 643)

Corona (1957).

Historya May include at least part of the clay and

mineral paint deposits worked by George W. Lord and

others about 1900 (Aubury, 1906, p. 223, 339). The

property has long been idle, except for annual asses~-

ment work.

Geology: The deposits are thin, discontinuous, red
/

mottlgd and pisolitic: "ba~'"titic" claya of the Paleocene

Silverado F~tion intercalatea with clay shale,

arkosic sandstone, and conglomerate. The Silverado

beds strike ncrthwsat and dip steeply southwest, or are

vertical. In general the deposit is believed to be

similar to, ~~d an extension of, the adjoining Middles­

worth deposit (described her~in). Tucker and Sampson

(1945, p. 161) reported a bed of "blue fire clay" aaid

to be 20 feet thid~ with 10 to 20 feet of overburden.

However, in 1957 fire clay was not exposed and clay

reserves appeared to be small. (

\

'----')
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DevelopmentzBy 1914 the property had been developed

by t.wo open cuts and t'Wo adits, each about 100 (7) feet

long_ These wOrkings were inaccessible in 1957.·.

Productions G. W. Lord is report.ed to have produced

gray fire clay, about 1905, which probably was mined fran

this property and the adjoining~iddlesworthdeposit.

Amount of production is not known, but probably was not

large.

Re£erencesl Aubury, 1906, p. 223, 339, Tucker and

Sampson, 1945, p. 161, Gray, 1961, p_ 71, 110.

e.B.G. 8/15/62.
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Corona Shale Mine, Pacific Clay Products

See I Sky Ranch clay Company deposits ':ll1/ Wa}--dlow S-h9 k WI,' it ~ •
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Douglas Pit·

*Adapted fran Engel and others, 1959, p. 95.

Location: NE~ ~ec. 22, T. 5 5., R. 5 W., S.B.M.,

Alberhill quadrangle, 7~', 1954; north of and adjacent

to the West pit of the .\lberhill Mines of Pacific Clay

Products, half a mila southeast of Alberhill Post:
'~l .

Office (see. fig •.~).

Ownership: Pacific Clay Products, 1255 West Fourth

Street, Los Angeles.

History: Clay deposits in the Douglas pit were first

m1ned in the period 1885-1890. In the GZlrly operations,

sed1montary fire clay canparable to the Sh-3 clay that

overlies the lignite in the West pit (ALberhill Mines)

was mined from the Douglas pit. 'l'his layer of fire clay

was mined out at seme time after 1930. Later, and until

about 1955, red and white mottled plastic clay was mined

from the Douglas pit for use in the production of 8e~r
,

pipe. Immediate pit area apparently was exhausted in

1955 and the pit has since been inact1~e.

-?Jq -
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Geology: Red and ~hite mottled plastic clay, prob­

ably cor.ei~te of both residual mat€ria1 and of aed~mentary

material near the base of the Silverado Formation. Soe
(' I' L;:.l/

fi9S.,-,..:,J',.1'?/, and table"for detCl11s. Plate 5 of Engel

and others (1959) shows the geology of the area.

Development: Open pit, the northern half of the l"TE:lst

pit \\'hich is rectangular in sllape end abcut 7700 feet by

270 feet and 80 feet deep.

Prcc3uction: undetermined, but former~y one of the

pri:lcip:J.l pits in the Alberhill area. Inactive since

1955.

Ref~ences: Dietrich, 1928, p. 176-177; Tucker and

Sampson, 1929, p. Sal: Sutherland, 1935, p. 75; Engel

and others, 1959~ p. 95, 131, figs. 6, 7, table 1, plate 6. \..:)

C.H.G. 6/20/63.
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Dutch Placer

Sees Kroonen Clay deposit.
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a Eagle Canyon (I:'rase::) Clay Deposit

Location: SW~ sec. 13, T. ~ B., R. 7 W., S.B.M.,
,,'

Corona' south quadrangle. 7l~'. 195'~ r northeustcrn f1ilnk

of the Santa Ana Mountainz 4 ~lcsscuth of ~orona. on

the went s~de of ~gle Canyon.

OVmership: T. A. und F. M. Fraser, 718 Howard street,

COra13., o~n the Eagle group of unpatented placer cla~s

(1957) •

History: This deposit iz part of ~~e E~91e canyon

'.
g'YPSUlll deposit (see hG.=ein) .....·hieh hac been r:Ul:ed inter-

.
mittently ~or agri~ltura1 gypsun since 1913. In 1944

D:i:. Leon l~tz, San ~"c=nar.do, shipped .several truck loads

of II tire" cla:,' to several pl.:l..lt~ in Los Angele:3. Th.is

clay wa~ tested for flue tile, but proved to be unsuitable.

Apparently the property has been'idle since 1944.

Geology: Candy clays and clay shales of thc- Paleocene

Silverado Pormation.

Development: Shallow pr.ozpect pits and sn~ll open-

cuts.

Production: Unoeterrni~ed, but small.

References: Gray, 1961, p. 111.

C.H.G. 2/27/61.



Elsinore Clay Company (Morton) Clay Deposit

Location a NE~ sec. 31, T. 5.S., R. 4 W., S.B.M.,

Elsinore quadrangle, 7~', 1953~ astride State Hig~ay

74, 1 3/4 miles north of Elsinore.

Ownerships Elsinore Clay Canpany, P.O. Box 104,

Murietta.

History: Deposit fir8t mined by the Morton Clay

Campany in the early 1920's, apparently both from shafts

and open pits. About 1930 the property was purchased

by the Elsinore Clay Company which has lntermittently

mined tho deposit since that time (Engel and others,·

1959, p. 92). In recent years this deposit has been

a source of red-burning clay for several common brick

manufacturers, including the Hanccck Brick Company,

Highgrove, and Phoenix Brick Company, Ph'oenix, Arizona.

Geology: Lignite and refractory carbonaceous clay-

stone, and gray to bu~~clay shale of the Silverado

Formation are exposed in the pits. For details see

'figuresf::.L!, G-')/, and table a-fl. In January 1963, tho

sequence exposed in the largest and apparently most re-

cently active pit was 10 to 20 feet oi red soil overburden

and 25 feet of gray sandy clay with purple mottled clay

at base.



Developments Pour open pits ,,'est of Highway 74. The

northernmost pit (Laura \-iard pit), apparently inactiVe

since the late 1950's, is elongate triangular in plan

about 400 feet by 150 feet and 40 feet deep. The largest

pit, opened in recent years and apparently the only pit

active in 1963, is in the southwestern part of the
~ iL.~~~~ zr.. ~ \A4.:l 'FiT.

property~ This roctangular pit is about 500 feet long,

300 feet wide, and 50 feet deep. Mining is done inter­

mittently by machine methods and the clay is stockpiled

for use as needed. A fifth pit was opened about 1954

east of Highway 74, but has been inactive for several

part of th':!t Silverado Formation are exposed in this pit.

Productionr: Undetermined, probably a few thousands 0+ -t-ons

,., years. Only clay shale and micaceous arkose of the upper

each year in recent years.

References I Tucker and Sampson, 1929, p. SOl; Sampson,

1935, p. 5201 Tucker and Sampson, 1945, p. 1617 Stauffer,

1946, map Sta. 5; Engel and others, 1959, p. 92, 130,

figs. 6, 7, Table 1.

C.B.G. 1/9/63.
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Location.

Emsco Pit

SE~ sec. 33, T. 3 S., R. 7 W., S.a.M.,

Corona South quadrangle, 7:'.j·, 19541 northeast:ern flank

of the Sant:a Ana Mountains, 3 miles southwest of Corona,

on the east bank of Wardlow Wash.

Ownership. Mrs. Graciosa and Bernard W. De Pipkins,

Harvard Street, Los Angeles (1956) •.

H.istory: The Emaco pit was opened in 1937 by the

£maco Refract:ories Company, south Gate and a few hundred

tons of high refractory clay were shipped to their South

Gate plant. Mining ceased about 1940 and in 1956 the

remaining adit and dump were destroyed by construction

of a pipeline.

Geology: Gray, Sandy, carbonaceous high refractory

clay of the Paleocene ~ilverado Formatien. Clay zone

reported to be about B feet thick, dipping 45°± eSF-t.

Develcpment: FirEt mined in 1937 from open ~~arry by

po~~r shovel, but open pit mining preyed i~pract1cal because

of eteep clp; later an acit ~as driver. N. 50 0 E. about

250 feet ~cuth of ,the quarry and sc~e cl~y ~as mined. In

1950 the clay zcnc ~n~ not fccnc in the qcarry ar.c the

adit was inaccecsiblc. L1sr.ite, carbc~:cecus ~laYI and

impure recdiE.h-bro~~ coney cl~y ~cre in the du~p.

Prccucticn: Undetermined, but arparently ~,n11.

Referer.ccs: Gruy. 1961, p. 111.

C.Il.G. 2/27/61.

- 96-

(

.J



Location I

Findley Feldspar Placer

$E~ sec. 33, T. 3 S., R. 7 W., S.B.M.,

. I

rA(' ..•..•...
l .."'-/

Corona South quadrangle, 7~', 1954, northeastern flank

of the Santa Ana Mountains, about 3 miles southll.-est of

Corona, along the west bank of Wardlow Wash.

OWnership a Ray and Irma B. Overacker, 412 Olive

Street, Huntington Beach own two patented placer claims

(Findley Feldspar nos. 1 and 2) (1957).

History. This may be the location of one of 'the

glass sand deposits noted by AUbury (1906, p. 375) as

under development by the Corona Pressed Brick Company,

about 1905. The property is said to have yielded a con­

siderable tonnage of clay about 1920 used in brick plants

in the Los Angeles area. It has been idle since 10n9

before 1938, when acqUired by the prasent (1957) owners.

Geolosy": Pods and irregular stringers of red, 'Nhite,

and gray mottled, and white and purple mottled clays 1n

a matrix of \fJeak, coarse, 'White arkose of the 2al.eocene

Silverado Formation with some cobble co~gl~~rata1 sana­

stone beds strike ~. iO~ E., dip 30· ~W.

Developm~nt. i:xplored by seve.ral cpen-cuts; pe~"nape

also by uncerground workings, now caved.

Production IOndeter~ll.i.ned.

Referencea: AUbury. 1906, p. 375; Gray, 1961. p. ill.

C.H.G. 2/27/61.
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J Findley Graphite ~lacer Mine

Location a NW~ sec. 4, T. 4 S., R. 7 W., S.B.M.,

Corona South quadrangle, 7~', 1954; northeastern flank

of the Santa Ana Mountains, about 3~ miles southwest of

Corona, north of ~~ardlow Canyon.

·OWnershipJ Oroar $hort, Santa Ana owns one patented

placer cla~ (Findley graphite placer) (1957).

History. Explored about 1900 by shal.low open cuts and

one adit said to have showings of ltgraphite"; not found

in 1956. In the late 1940's, the clay zoneE were pros-

pected by bulldozer cutD.

Geology: Thin disccr.tinuCUE zone~ of imFure red and

green sandy clays occur in the shear zones ln sandstone

and conglomerate of the Upper Cretaceous Ladd Formation.

Development: Shallow open-cuts ar.ld bulldczer cuts.

Prod~ction: Undetermined.

References: Gray, 1961, p. 111.

C.ll.G. 2/27/61.
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F1~e Clay Group

Locations Sees. 4. 5, T. 4 S., R. 7 W., S.B.M., Corona

!

~G·····
~

South quadrangle, 7~', 1954, northeastern flank of the

Santa Ana Mountains, 3J..i miles southwest of Corona, al.ong

both sides of Mabey canyon.

Ownership. Sky Ranch Clay Canpany (Clifford '1'illotson.

owner) P.O. Box 237, Corona. owns 3 patented placer cla~s

(Fire Clay no. 1, Fire Clay no. 2, M. & M. placer) (1957).

Historyz This property was ~~lored for clay before

1910, but production from this period is undetermined.

About 1950, the Sky Ranch Clay Company (see herein) nlined

a small tonnage of clay shale from an open-cut. IQle

since about 1950.

Geol~JY: Clay shale of the Upper ~'etaceous Holz Shale

Member of the Ladd Fcrmation.

Development: By 1910, the property had been exp1oreo

by 4 short adits and 7 open-cuts. In 1956, the principal

idle working was a small open-cut hills1ope.

Pro,lllction: Undetermin~d.

References: Gray, 1961, p. 78-80, 111.

C.H.G. 2/27/61.
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e Fraser Clay deposit

See. Eagle canyon clay deposit~
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Freeman Clay

Locations Undetermined. probably various deposits

between Main Street and Hagador Canyons. corona South

quadrangle, 7~', 1954: northeastern flank of the Santa

Ana Mountains. about 3!>:1 miles southwest of Corona.

(See Middleworth clay deposit and Corona clay placer,

herein).

OWnership I Undetermined.

Historys G. R. Freeman, Corona, reported some clay

production from the Corona area curing the 1920'5.

Geology, Clay-bearing Paleocene Silverado Formation

sands·tones and siltstone~ crop out in th:l.s area•

Development: Undetermined.

Production: Undetermined.

References a Gray, 1961, p. 77-78. 111.

e.H.G. 2/28/61.
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Gladding, McBean and Co., Corona Plant

Location, NW~NW~ sec. 16, T. 4 S., R. 6 w., S.D.M.,

Corona South quadrangle, 7~', 1954; in lower Bedford ~ash

near Temescal Car~yon, 5 road miles southeast of Corona on

State Highway 71.

Description, }~ufacturersvitrified clay pipe and

conduit (see Bedford Canyon (Corona) clay deposit herein).

References: Gray, 1961, p. 69-71, 114.

C.B.G. 3/2/61. \'
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Grapevine Clay Mine

Location. SE%NW%SW~ sec. 4 '(lot 9), T. 4 S., R. 7 W.,

S.B.M., Corona SQUth quadranqle, 7~', 19547 about 3 mile.

80uthwest of Corona on the south side of Mabey canyon.

Ownerships Mrs. Mary A. Mattey, 11359 Biona Avenue,

Los Angeles 66 (1957).

History. .first active fran about 1900 to 1910. In

1906 t."e Ca.J.ifornia Portland cement ccmpany removed some

Uce..'l1ent reck" and about 30,000 tons are said to have been

shipped to their Colton plant. Fran 1908 to 1910 the

Corona Pressed Brick Company 1s reported to have used

clay shala from ~us d~poait in their manufacturing

plant locawd \l1Ost of Corona. Af~er 1910 the property

remainGd idl.o except for development work, - until about

1950 'When Joe Deleo, Jr., Corona, mined some clay shale.
,

Starting in 1953 the Sky Ranch Clay Canpany began

mining this clay shale for use by the Tillotson Refrac­

tories Company in Corona. Minin9' continued through 1955,

but by November 1956 the property was inactiva and has

remained idle.

• ~ #').. -.
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Geology I The clay occurs as a clay shale u."iit in a

narrow lens of the Holz Sbale member of the Upper Cre­

taceous Ladd Formation. This lens of Holz Sbale, about

3,500 feet long and as much as 500 feet wide, crops out

along the abruptly rising south side of Mabey Canyon.

'rhe shale strikes ab~ut N. 600 w. and dips 650 NE., or

i8 vertical. The Grapevine claim covers only about 1,000

feet of the strike-leng·th. along the centra1 part of the

shale, the remainder on each end being part of the Sky

Ranch Cl&yCanpany holdings (described herein).

Development I Several short exploratory adits and

open cuts.' 'I'hree adits were oriven during early devel-

opment operations J one i3 now caved at the portal, two

others are 50 and 60 feet in leng-th. Recent mining was

done by benching with bulldozer, ripper,' lind scraper, the

loosened material being pushed into a a.-nall etoragG bunker

for loading into small trucks.

Production. About 350 tons per month during 1955. Total

. production unknown, probably several t'9ns of thousands of

tons.

References. Gray, 1961, p. 72-73, 111.

C.H.G. 8/15/62.

(
\

.J
- /0 Lf -



Harrington (£maco) Pi~

Locations E~SE~ sec. 26, NW~SW~ sec. 25, T. 4 B.,

R. 6 W., S. S.M., Lake Mathews quadrangle, 7J.s·, 19531 about:

8~ miles southeast of Corona on the northeast side ot

Temescal Wash at the western margin of the Gavilan Hills,

three quarters of a mile northeas~ of Arcilla Siding.

ownerships Stuart Findley, HUntington Park. About

20 acres in the southwest part of the pit area is leased

to the Corona Clay Company, 1233 Garretson, Corona: the

remainder of the property is leased to International Pipe

and Ceramics Corporation, 2901 Los Feliz Blvd., Los

"G'('... , ..
".. --.-.-

.',

1
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\. '",~/

Anseles 39.
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J HistorY1 The original Harrington pit area was 81.80

acres in section 26, but in 1963 the area includes an

unknown, but apparently small acreage in section 25. As

early as 1905 clay was being' mined fran the Harrington

pit area by the Independent Se~er Pipe Company for

shipment to Tropico (Los Angeles area). By 1920 the

property was under lease to Alberhill Coal and Clay

Canpany, but was idle. Later the pit was leased to the

Emsco Clay Company who in 1926-27 were mining from a

pit about 100 feet square and 40 to 50 feet deep. At

that time the ~h1te plastic clay went to the Atlas Fire

Brick Company and the other clays were marketed in Los

Angeles, chiefly to Gladding, McBean and Company and ~

Pacific Clay Products. Emsco Refractories Company still

controlled the pit in 1942, but by 1945 the property was

leased to the Temescal Clay Company who also shipped clay

to the two above named companies in Los Angeles. By

1945 the pit had been enlarged to about 700 feet in

diameter and a depth of 140 feet. Since about 1950 the

pit has been operated by the Corona Clay Company and

Gladding, McBean and Company (now part of the International

Pipe and Ceramics Corporation). The pit was active in 1963.
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Geologys Southern part of property is underlain by

Triaes1c(?) Bedford Canyon Formation. ·Mine area, in

northern Part of property, is underlain by residual red

mottled claystone derived by weathering of Bedford canyon

Formation; white, and red, white and buff mottled clay­

stone with carbonaceouD claystone and lignite at base

(lower part of the Paleocene Silverado Formation) 1 and

green clay shale and micaceous arkose (upper part of the

Silverado Formation). Clay sequence is more than 100 feet

thick in places. A typical sequence is: overburden,

30-60 feet; "bone Of clay, 4-6 fect: pin1~ mottled clay,

10-15 feet; red mottled clay, 2-20 feat1 White-gray

plastic clay (locally termed ~elect l~rr1ngton No.5),

3-7· feet; red clay (locally tarmed Rod Horse), 40-50·feet.

Clay sequence dips gently north or northea.sterly•

•.
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J Development a Pit area is a somewhat L-shaped or semi­

circular sidehill cut about 2,000 feet long east-west and

1,000 feet in max~ width with two main irregular bench

levels. 'l'he north face is about 200 feet high and the

south face is about 75 fect high•

. International Pipe and Ceramics Corporation mines

red mottled clay fran their portion of the pit about once

each year. Mining is done by contract with an earth-moving

canpany. 'l'he clay is stockpiled and later hauled as need­

ed to their Corona plant by the Corona Clay Company.

Mining by the Corona Clay Ccrnpany in their portion of the

pit is more or less continuous and utilizes bulldozers,

rippers, tournapull equipment, small dipper power sho~lels,

and front-end loaders. Several types of clay including

white-gray plastic, dark gray plastic, re~and red

mottled are stockpiled separately and are supplied to

several manufacturers of clay products in western Riverside

COWlty and in the Metropolitan Los Angeles area. The dark

gray plastic clay finds an unusual use in the manufacture

of artificial fireplace logs. Clay is loaded directly

into semi-trailer trucks for transport to market.

- /ag-



Prcductions 3 to 4 rail cars per d~y in 1~26-27, 35

cars par month :in 1945. In recent years nnd nt present

(1963) several tens of thousands of tons each year. Total

production unknmm, bu~ apparently ona of the lnrger clay

mines- in the AJ.berhi1l-Corona region.

Referencen: Aubury, 1906, p. 223; :'1crri11, 1917 Ll91§l, .

p. 568; Boa1ich and others, 1920;. p. 86; Tucker and·

Sampson, 1925, p. 500; Dietrich, 1928, p. 169-1711

Sutherland, 1935, p. 71-72; Sampson, 1935, p. 518: Tucker

and.Sampson~ 1945, p. 162; St~uffcr, 1946, map Sta. 28.

C.B.G. 1/24/63.
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Jones clay deposit.
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Hoffman deposit

Sees Jones clay deposit•
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Hoist Pit*

.Adapted from Engel and others, 19SQ, p. ~S.

Location: NE~NE1:1 I and 10 acres in tho SEt.tNE~1. sec.

26, T. 5 S., R~ 5 W., S.B.M., Elsinoro quadrangla 7~',

1953; at J)"\.lrant Siding, ~ miles northwest of Elsinore

(sGa fig. G... I/} •

Cwnerohips Pacific Clay Products, 1255 West Fourth

Street, Los Angeles, owns a SO acre block. 'The mine

area is in a 10 acre tract which is part of the area

known as the Elsinore Joint Property (sa~ tabulated

entry herein).

History: The Hoist pit was opened in about 1890.

Clay mined here was transported to a plant at Terra

Cotta where it was used to ma~e se"rer pipe, hollO'\'l

tile building blocks, and other heavy clay products•

·~~s plant and the Hoist pit apparently ~~re owned by

the Dolbeer Estate before 1905, then by the california

Fireproof Construction Company and by 1912 "~re ~med

by the Pacific Sewer Pipe Company '..hich later became

part of Pacific Clay Products. The pit "waS abandoned

when the plant was destroyed by fire nnd the Pacific

Sewer Pipe Company closed down in 1912. The property

has not been mined since, but in recent years exploration

by drilling and bulldozer cuts has been done by Pacific

Clay Products. This \\.'Ork is reported to have established

additional clay rese:ves.

- JlC:<-
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Geoloqy: Yell~" pisolitic "bono" clay occurs as small

lenses overlying red and white mottled plastic residual

clay. OVerburden is about 30 feet of Paleocene Silverado

Form.:ltion sandstone. See fig. a:;/- and tablel:.!.! for

details. ?late 6 of Engel and others (1959) shows the

geol~J of the Hoist 'pit area.

Development: IrreCJU:lar, elongats open pit 600 feet

by 200 feet and 60 feet deep.--

Production: Undetermined.-

References: Merrill, -1917 L19lj} p. 5707 Boal~ch and

others, 1920, p. 89-90: Dietrich, 1928, p. 1781 TuCker

and S~son, 1929, p. 5017 Engel and ot."'lers, 1959, p. 95,

131, figs. 6, 14, table 1, plates 5, 6.

C.B.G. 6/20/63.
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Internntlonal Pipe and Cer.amics Corporation

(G1adding7McBean and Co.) A1berhill District­

*Adapted frau Engel and othe~ 1959, p. 92-93.

Locat1on: sw~ and S~NW~4 sec. 22 and ~NE'4 sec. 21,

T. 5 S., R•. 5 W., S.B.M. J Alberhill quadrangle, 7~',

1954; an L-sbaped strip of land that lies north and east

of and adjacent to the clay properties owned by the Los

Angeles Brick and Clay Products Company. This strip,

which is about half a mile south of the Alberhill Post
., )

Office, contains 5 clay pits (see fi9.~).

OWnership: International Pipe and Ceramics Corpor­

ation, 2901 LosFeliz Boulevard, Los Angeles 39.

History: The clay deposits developed by the tl1ree

northernmost pits, referred to as the old Sloan pits,

were discovered as early as 1885, but were mest actively

mined by the Los ~ngeles Pressed Brick Company and

Gladding,McBean and Company during the period 1920-1929.

In 1916 the Los Angeles Pressed Brick Company erected ~

plant for the manufacture of cl~y prcducts adjacent to

the Sloan pits. The plant was active until about 1930
The

and was later dismantled. /Los Angeles Pressed Brick

Company merged with Gladding,McBean and Company in about

1926 and in 1962 Gladding/McBean and Company merged with

the Lock Joint Pipe Company of New Jersey and became the

(
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International Pipe and Ceramic" Corporation. 'l'he two

most southerly.pits were opened in the ,early 1950's

and the southernmost pit., now kn~ as the Sloan Pit:,

i8 the only 'one of the, group that was being mined in

early 1963 •

. '., "

"
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Geology c A regional geologic map is g1ven by Engel

and others (1959, plate 5). According to Engel and

others (1959, p. 92) similar sequences of clay-bearing

units ar.8 exposed in all the pits except for minor varia­

tions in lithology and thickness. The section contains

little or no carbonaceous material, in contrast to

Alberlull and Western pits, but all five pits apparently

contain both sed~entary clays and sandstone (Silverado

Formation) and residual clays. White, yell 0\11, and red,

massive, pisolitic bone clay of prObable residual

origin is exposed in and \'.'as mined fran the three old

Sloan pits. Pink and white mottled plastic residual

clay underlies the bone clay in the northernmost of the

old Sloan pits. A layer of sed~ntary fire clay,

which 1s less than one foot thick, overlies the bone clay

in the 3outherrnuost of the old Sloan pits and the northern­

most of the recent pits. In all of the pits, a layer of

red and gray mottled, plastic, sandy, sedimentary clay

a.s much as 50 feet thick overlies the sedimentary fire

clay and is called the Sloan Mottle. The sequence exposed

in the active Sloan Pit in January, 1963, was: buff sandy

overburden, 20-35 feet; red and gray mottled clay?25 feet:

white clayey sand, 5 feet; dark red to brO\\n "bone II clay,

10 feetl red mottled clay, 5 feet; buff sandy clay at pit

bottan. See figures {,"_I I, (~ _::/, and table:; ~ '/ fer details

of each pit.

-1/6-
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c. Development I O1?en pits, see figure -./ and table --I

for detnils. In the early days tl1Q Sloan pits wore mined

by hand matllods. Recent mining, however, has been

almost entiraly by machine methods. Mining is periodic

and is .done by contract, with large stockpiles prepared

from which material is hauled by truck as needed. The

act!ve Sloan Pit is rectcmgular in plan with dimensions
'.

of about 500 feet by 600 feet and a max~um depth at the

south face of 100 feet. Clay is mined fran three bench

levels. The Sloan Mottle is being mined for use in the

production of heavy clay prcductaat the company's plant

at Corcna and a considerable tOnnage of '~one~ clay is

sold,to var~ous cement companies for use in the manufacture

of portland cement.

Production: Total undetermined. In 1963 mi.ning was

at the rate of about 50,000 tons of "bone" clay for cement

c~any use, and about 25,000 tons of mottle clay for heavy

clay products each year"

Referoncesz Aubury, 1906, p. 223~ Merrill, 1917 L!91i{,

p. 5741 Boalich and others, 1920, p. 86-89: Dietrich, 1928,

p. 171-1",4: Tuc.1cer and Sampson, 1929, p. 500: Sutherland,

1935, p. 70: Engel and others, 1959, p. 92, 93, 130,

figs. 6,7, tabla 1.

e.B.G. 6/24/63.
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Jones (Hoffman, Hoag Ranch) clay Deposit

Location a NW~ sec. 19, T. 4 s., R. 6 W., S.S.'M.,

Corona South quadrangle, 7~', 1954, 4 miles southeast

of Corona, near the head of a small canyon midway

between Joseph and Bedford Canyons.

OWnership a, Coronita Ranch, c/o D. C. Mdtillan, 8704

Colima Road, Whittier (1957).

Historya The Jones deposit, known in 1892 as Hoffman' s

1 coal prospect, was later part of the Hoag ranch. The

owner in 1925 was A. E. Jones of Corona, later the

'0

property was acquired by Mrs. D. C. Hammond and became

part of the Coron1ta Ranch in 1957. Local residents

report the period of greatest activity as about 1900

When clay and coal were mined. The proper~.1 was idle in

1925 and apparently haa since remained ,idle.

Geology: The mine area, which is covered with dense

brush, is along the northeast side of the Elsinore fault.

These deposits are part of the nonmarine lower facies

of the Paleocene Silverado Formation. The strata now

(
\

•JIIJI(

exposed in the mine area are white arkosic sands, sandy

buff to gray claystonelcObble conglomerate, and tawn~y and

gray fissile claystones which strike northwest and dip

about 30° southwest, the beds are overturned. Tr.e

commercial clay zone is not exposed but presumably occurs

(

-//~-



, I

":6>\.'"'- .. ,:.

. ~._..o. _.~.•. _.. _._.. _ ,~_o.;_ •• ••••••••• , _ • _ "'.~._._"- •••••• _._•• ._=.,~ __ ._

below the "-'hite arko.se. ·'l'ucke.r: and Sampson (1929,

p. SOo-SOl) descr~ the clay i~ the ,,",Qrkings as a gray,

plastic clay bed about 6 to 8 feet in thickness, dipping

southwest about 20·. Thin coal seams occurrw on both

the top and bottom of the clay bed. The coal seam at

the outcrop was from 4 to 10 inches thick and is

reported to have been 4 feet thick in old workj.ng's 90

feet from the surface.

-1/9-



o Development. According to Tucker and Sampson (1929,

p. 500-501) the principal mine \>'orkings "lare at the head

of the canyon and consisted of 4 adits ranging fran 70

to 180 feet in length. These adita were driven on the

two coal seams. In 1956 all of the working's were badly

caved and .only several old mine rails and some scattered

d~ material mark ths site.

Production: Unde~ernrlned, but probably was small and

the coal is said to have been used only locally.

References I Tucker, 1921, p. 325, Tucker and Sampson,

1929, p. 500-501, Sampson, 1935, p. 520, Gray, 1961,

p. 73, 112.

C.E.G. 8/15/62.
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Keno Group

Bee, Kroonen clay deposit.
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J Kroonen (Keno Group, Dutch Placer) Clay Deposit

Locations S~ sec. 4, NE~ sec. 91 N#~ sec. 10, T. 4 B.,

R. 7 W., S.S.M., Corona South quadrangle, 7~', 1954, about

3 miles southwest of Corona, west of and adj oins the

McKnight mine, between Tin Mine and Mabey Canyons.

Ownerships l"1ary L. Kroonen, 708 West Eighth Street,

Corona owns eight patented placer claims totaling about

150 acre~ (1957): John Tillotson, 807 Park Lane, Corona,

owns one placer claim (Leo Lorenzo, 20 acres) originally

incluaed in the Kroonen group(1957).

History: 'Probably -the early exploration oCC'.lrred

during the same period as ~lat at the adjacent McKnight
(

mine, abo~tl390-1900. The property had been suf.ficiently' ,~

developed so that patent was applied tor in 1~14 and

granted in 191;. Periods of activity are ~~,own but

this property probably furnishe~ red-bu~ning clay and

perhaps some fire clay to several nearby clay products

manufacturing plants ~hich were active about 1900 to

1920. By 1928 this property was idle and aPparently since

has been idle.
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Geology. In the north"'est part of the deposit, where

most of the mining appears to have been done, red mottled

clays with good plasticity and thin lenses of dark gray,

dense, kaolinite clays associated with lignite are inter­

calated With buff clay shales, thin-bedded micaceous

sandstone, and conglomerate. The beds, ,,-'W.ch are part

of the Paleocene eilverado Formation, strike northwest

and dip vertically to steeply ~/erturned to the south~~st.

These beds are much disturbed by faulting and form the

narr~ part of a ~edge-shaped fault sliver of ~1lverado

f
(\,

""\dO

I. ..

Formation sedimentary rocks. The· clay beds are not well

exposed but the red mottled clay may be as Mucll as 10

feet t1"l..id: wid the l~acllnits and lignite zones range

from se",eral inches to ene foot in thidmess. The lateral

extent- i::; net traceable mere than several ten13 of f~et.

Reserves of clay al/pear to be sraall.

Development: Tucker and t~~pson {1929, p. 50l} report

the property to have been de~relo1?ed by tunnels and open

cuts. In 1956 the tunnels had been mad~ inacce~sibla by

caving and the cuts ~ere slumped, but clay exposures were

Observed in several open cuts.

Production I Periods and amounts of production unknO\'m,

but apparently not large.

References: Tucker and Sampson, 1929, p. 501, Gray,

1961, p. 74, 112.

e.H.G. 8/15/62
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Leo Lorenzo Placer

Seel Kroonen Clay deposit.
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Lord Deposi~

·t·

v

Locations Undetermined. May be same as Middlesworth

clay or part of Corona placer, described herein.

History: George W. Lord, Corona, reported light gray,

fine-grained fire clay under development in 1905.

References: Aubury, 1906, p. 2231 Gray, 1961, p. 71,

72, 78, 112.

C.H.G. 2/28/61.
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Los Angeles Brick and Clay Products Canpan~

*Adapted fran Enc;el and others, 1959, p. 93-95.

NWlt
Location: ~, NW~, ~NE~, sec. 21, U~~/sec. 22, and

5E~ sec. 28, T. 5 S., R. 5 W., S.B.M., Alberhi11 quad­

ranc;le, 7los·, 19541 along the northern edge of a group

of small hills northeaBt of the Santa Ana Mountains,

one mile south of Alberhill Post Office. Plant located

at Alberhill about one mile north of the pits.

OWnership, Los Angeles Brick and Clay Products

Company, 2310 East Seventh Street, Los ~1geles 23.

H1story~ The Los Angeles Brick Company acquired their

clay properties from the former awner, the california

Clay ~2nufacturing Company, and built their plant in 1925.

'l'his plant, which has been modernized in recent years,

utilizes 18 beehive kilns (insioe diameter 30 feet) and

three tunnel kil.ns in the manufact~e of fire brick,

face brick, sewer pipe, flue linings, and floor tile.

It has been in continuous operation since 1925. Inl960

a new plant for the manufacture of common red bric~ ~as

built just east of the existing plant. '1'his bric" plant.

utilizes modern equipment to form the ~'1ck whic~ ~rc fired

in field kilne. The common brick plant cperutc5 only during

the warmer seLlf;ons, u!>uully fr<::o .:tbout ,"-pt"il to October,

with aD r.~ny us eight field kilnD. E=;ccpt fer tt.~ No. 1

pit ".'h.i.ch was in operation a~ early a::: 18DO, all of tl..c

clay deposits have been developed since 1925. ~~C c~7.p~ny

-/rp,~-
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Pour types of clay are mined fran the pits.

Yellow plastic. residual clay whi~j} is the lowermost unit

in Pit No. 1 is used to make se\\o'er pipe. No. 1 fire clay

is a white to dark gray, carbonaceous, refractory clay

that: occurs aa a sedimentary layer in pits No. 1 and

No. 23 and is employed in the manufacture of fire brick

and flue linings. No.1 pink iaa pink and white

mottled, locally sandy, plastic sedimentary clay that is

used to make face brick and is mined fran pit No. 1 and

pit No.7. No. 2 red which is mined fran ~10. 2 pit is

a red to yellow plastic residual and basal sedimentary

clay used in the production of face brick, se~~r pipe,

and tile.

-/~-
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',- Development: . Six open pits mined both by machir.e.

and hand methods. ')."f}te Company does their ~ mininc; on

a continuous basis. In 1963 most of the mining was by

machine methods utilizing tcurna~ull-type equipment,

front-end loaders, small power shovels, and dump trucks.

The High Power pit has been 1dl.e since about 1930 but

the other five pits (No. 23, No.7, No. 2 "Pink Mottle I' ,

Bo. 1, and Green) have all been recently operating.

See figuresG'_lj andi~ and Tabled for pit details.

Production t Total not determined. More fir~ clay is

mined fran here than frau any other depoei t in the

Alberh111 area ana during 1954 about 4,500 tons of clay

~.. . 'were used each month 1n the production of clay products

at the Alberhill plant. Mining apparently is continuing

at ~t the same rate.

Referencesz Aubury, 1906, p. 223, Merrill, 191i

Ll9li7, p. 572, 574j Boa1ich and others, 1920, p. 85-86;
. -r.;,14.. -J .r~Pf""';In'l P-Solj

Dietrich, 1928, p. 174-1761ASuther1and, ~935, p. 70;

S~aon, 1935, p. 520; Tucker and Sampson, 1945, p. 160-161;
, :

Engel and others, 1959, p. 93, 130, 131, figs. 6,7,10,11,

12,~3, table 1, plates 5,7.
J

c.a.G. 6/20/63.
j
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McKnight Clay Mine

Location, NE~ SGC. 9, SW~ sec. 3, NW~ sec. 101 T. 4 S.,

R. 7 W., S.B.M., Corona South quadrangle, 7~', 19S4,

three miles southwest of Corona between Tin Mine and

Mabey Canyons.

OWnership: Pacific Clay Products, 1255 West Fourth

Street, Los Angeles, o~s three patented placer claims

(Lucky, Trio, and McKnight), and one unpatented claim (Old

Shaft), totaling about 6Soacres.

History: Development of the Hclmight depos!t began"

about 1885 with the discovery of .coal. Coal mining ~roved

to be unprofitable, but attention was soon turned to the

associated clay beds and during 1896 J. H. McKnight was

shipping 200 tons of clay per month to plants in Corona

and Los Angeles. By 1905 the property had been acquired

and patent~d by the Pacific Clay 11anufacturing Company, Los

Angeles: before 1915 holdings of this Company were ~cquired

by the Pacific Sewer Pipe Company which later became the

Pacific Clay Producto Company, now kn~n as Pacific Clay
,

Products, the current owner, and the operator for many years.

The property has been idle since about the middle 1930's

except for smal~ 1nternuttcnt production of rcd-burning

clay from open pita and occasional sampling. Th~ most

recent Jcnown ~n1n9 w~s about 1952 when several hundred tons

of red-burning clay were prcduccd.
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~ McI<night clays occur in a fa~lt block of

eediment~:=Y r~D of the Silverado Formation.- The fault

block is :iangular in plan, and is about 6,000 feet long

with a m3-~ width o~ 2,500 feet, bordered by Upper

Cretace~~~ sandstone, conglomerate,and shale of the

Ladd Form~~on, undifferentiated. The structure is
,

further 4~11ca~ed by cross fractures and folding whiCh

make the :lay beds difficult to mine. The Paleocene

claysmav =est unconformably on and be infolded with Upper

Cretace~~~ rocks and were later disturbed by complex .

faulting. However, the Pal.eocene rocks seem to comprise

a fault ~~:ck. Reserves of fire clay probably are meager

and thosf'l cf the red-burning clay are some"lhat more,

abundant. :ut no meaningful ast1mate of clay'reserves

seems pos~le frem available data.

i >

.'
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) McClintock Pit

Locations m~~SE~ sec. 4, T. 4 B., R. 7 W., S.a.M.,

Corona South quadrangle, 7~', 1954: northeastern flank

of the Santa .Ana Mountains, 3 miles southwest of Corona,

on the north side of Mabey Canyon.

ownership z Pacific Clay Products, 1255 West Fourth

Street, Los Angeles (1961).

History: In 1952, this property was under development

by Earl M. McClintock, who in 1952 furnishad a small

amount of clay for use in the manufacture of sewer pipe

to the ~tissio~ Clay Products Corporation, Olive. Late4

the property was acquir~d by the Sky ~anch Clay Canpany,

Corona, and tr~ area was prospected Ul 1956 ~y bulldo~er

work. In 1957, the property was p'l.lXcha8ed ~y PacJ.fic

Clay ~roducts ~ld has since b~en idle.

Geology: Red mottled sandy clay lenses in Paleocene

Silverado Fcrmation sandstono and conglomerate.

Development: Shallow open-cuts anu b;,J.lldoz~r ..::uts.

Production: Undctornuned.

Refer0ncos; Gray, 1961, p. 112.

C.lI.G~ 2/23/61.
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ProducU01'U OUtput in 1925 was 50 tons per day each

of red-burning and fire clay. 'rotal production is not

knO\VD, but judging fran the extent of workings and-

. fragmentary reports, a large tonnage of both red-burning

claystone and fire clay must have been produced over a

period of activity spanning nearly 50 years.

References: Goodyear, lea8, p. 505, crawford, 1896,

p. 616, AuburJ, 1906, p. 224: Merrill, 1917 Ll9li7,

p. 569-570, Boalich and others, 1920, p •.,~89-90, Dietrich,

1928, p. 179, 277,- 'l'uckerand Sampson, 1929, p. 5021

Sampson, 1935, p. 5201- Sutherland, 1935 p. 75-79: Gray,

1961, p. 74, 77, 112.

C.H.G. 8/16/62•
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Geology I This deposit is in the sedimentary clay

series of the Paleocene Silverado Formation, and includes

iron-stained clay shale, red mottled clay, and gray fire

clay. The clay beds crop out in several open pits and

cuts on a low, brush-covered hi.ll along the south side

of Kroonen Canyon. The clay sequence is not caupletely

exposed, but fragmentary exposures and previously pub­

lished descriptions suggest that the McKnight sequence

1s similar to the sedimentary sequence at Alberhill.

According to Dietrich (1928, p. 179) the McKnight deposit

consisted of two principal layers of commercial claYJ an

upper layer, 60 feet thick, of red-burning material, used

in the manufacture of common clay productsr and a lower

layer of fire clay I 30 feet thick, used for fire brick.

Results of extensive laboratory tests of- these two clay

types are given by Dietrich (1928, p. 227). The clay

deposits are intercalated with sandstone and conglomerate.

They are underlain by green, buff, and reddish-brown

sandstone ~~d overlain by clay shale which is stained

pink or red by iron oxides. According to Sutherland

(1935, p. 77) this shale was used early as red-burning

clay, but moat of the mined clay was a flint-fire clay,

moderately sandy and ~~ll-indurated and containing various

proportions of very fine-grained, gray to black, dis­

seminated carbon.

-/3;;~ -
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Geology: T'ne clays crop out in bulldozer cuts and

pits adjacent to the Elsinore fault in the steeply rising

foothills of the Santa Ana Mountains. The clays exposed

are sandy clays and scmi~plastic clays of the I:o.nmarine

part of the ?aleocene 5i1VeLado Formation, a ....d ConSi3t of

two principal types -- a greenish-bro"n pisolitic

l'bauxite ", and a sa.'11!-plaatic red "pottcary clay" with

a conchoioal fractur~. Folding and faulting have

deformed the clay beds and the Silverado Fon~tion but

the Silverado beds have a general north'west. st=ike and

dip frorn 50" to 60° NE. in the mine area. However, cne

bed or "pottery clay" dips about l:'() sr.-i., and the largest

~x:.?osure (,f bauxitic clay i~ n~arJ.y ho:cizontal.. 'rhere

appear to ~ three b~es; of '1)a~ite" and one bed of the red

material, sdparatGd by sa,l':dy clays. T:'1i3 "pottery clay", the

bas~l un1b of. the sequence, is reported to be frem 20 to

30 feet thick .:md is sel?aratcd by about 70 feet of sandy

clay .Erc:n the overlying beds of Lllpurc "bauxi'ce 01 "'Ihich

range frcm 2 feet to a rnaxi~u";'\ of about 6 feet in t..1U.cknesa

(Tucker anlSal11pson, 1945, p. 161). The "bauxite" beds,

averaging about 3 feet in thiCkness, are exposed over an area

about 300 feet square. The bottom parts of the "bam:!te"

beds are reported to contain a dense, hard, flinty, non-

plastic cla:l known in the industry as "bone clay". Tho
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See, Susie Placer.

McVicar Pit
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fUddlesworth (Brown Star Claims. Lord?, Freeman?)

any Deposit

Location I m~~ sec. 141 ~f~ sec. 111 NE~ sec. 15,

T. 4 B., R.·4 W., S.B.M., Corona South quadrangle, 7~',

1954: about 3~ miles south of Corona along the canyon (Lords

Canyon) a."d intervening ridges midway bet,-veen Main Street

and Hagador Canyons.

~'nerehip: Josephine Middlesworth, 847 Wast 9th Street.

Corona, helds three unpatented placer claims {Good Luck,

Good Hope, Valley Brief) in the NW~ sec. 14 tot~ling

about '31 acres (1951) 1 ~·'1111iarn R.. Redding, at al .. ,

100e ~outh Pacific l~,enue, San Pedro, ~~~ 105 acree of

patented ranch land (N~NE~ sec. 15: ~1~ ~cc. 11) and

one unpatented placer claim (Red ~~11 No .. 1, S~SE~

sec. 10) of about 80 acre~ (1957). Patented ranch land

totaling 12.5 acres in the N!.:NW~~N~ sec. 14 was O'\"med

in 1944 by Mrs. Mabel M. Freeman, Riverside.

-/Jl-
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Development I The McKnight property was mined mostly

by underground workings which literally honey-comb the

mine area (Sutherland, 1935, p. 79). By 1905 workings

included four acllts, with level workings totaling about

500 feet and two small open pits. Flint-fire clay was

mined in 1919 from a 13Q-foot vertical shaft and

according to Dietrich (1928, p. 179) fire clay was

mined in 1925 through a lower adit 410 feet long and

an upper adit 70 feet above and 500 feet to the west.

The two adits were connected by a raise: clay was mineo

by room and pillar methods, dumped 11"1to the raise, and

drawn off into small mine cars in the lower adit. The

rooms ",""ere about 15 feet high and cO:lnected with an open

pit and adit at a still higher level from which red-burn­

ing sewer pipe clay was being mined. ~~enaive workings

of a similar character were to the southeast, but the

clays there had been exhausted same years before 1925.

Mining and loading was by hand methods. By 1945 the main

workings were caved and inaccessible. In 1958 several

small adits were open but shewed little clay, several open

pits above the old underground workings partly exposed

the clay sequence.

-/ '1L/-J,



Morton Clay Deposit
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Sees . Elsinore Clay Company.
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J H1storya This property apparently now embraces part

of several clay and mineral paint deposits operated as

early as 1905 by George ",. Lord and later by G. R. Free­

man who 1nte~ttently produced crude clay from 1918 to

1937. Sane of this production may have come fran an

extension of these clay deposits southeastwa~d to Main

Street Canyon (Corona Placer, described herein). By

1944, J. E. ,Hiddlesworth, Corona, held four 20-acre
I

placer claims, knO\tm as the BrQ\o.ln Star claims 1 t:he

patented areas ~"Sra o·.vned by the Frp.ema.."l interests.

In 1943, the Kaiser Steal Corporation took a short

term option on'_the property and did considerable explor-

atory work in an effort to develop a source of alum1na- (

rich clays. The property was not put into production,

little exploratory work has been done since 1943, and

the property remains idle.

I
\
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Oak Park Clay PrOSPtlct*

*Adapted from Engel and others, 1959, p. 131

Location: NE~ sec. 18, T. 5 S., R. 5 W., S.B.M.,

Alberhill quadrangle, '7~ I, 1954: about 3/4 of a mile

80utheast of Lee Lake and 1,000 feet south of State

Highway 71.

OWnership: Undetermined.

History: In 1946, Stauffer (map station 20) reported

an "old clay tunnel cr drift in fossiliferous clays"... •

The proepect was apparently idle in 1946 and remained

idle in 1963.

Geology: Trenches expose 5 to 7 feet of micaceous

sandstone and 3 feet of greenish gray, waxy, clayey silt­

stone· (Silverado Formation?).

Development: Two open trenches 60 feet by 15 feet and

15 feet: deep.

Production: Undeterm.ined, but apparently only a pros-

pect with no production.

References: Stauffer, 1946, map station 201 Engel and
,

others, 1959, p. 131.

C.H.G. 1/10/63.
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average of 107 samples taken from ::urfaccs eXl'o~ed during

the K~iBCr. investigation in 1943 ~~s 10.9 percent al~mina,

57.11 percent Eilica, and 5.11 percent iron oxide. About:

30,000 tons of ba~cltic clay averaging above 25 percent

Al203 content were proved, snd an additional 30,000 tons

of rcd clay that contains less the." 25 percent AJ. 203

1944}.

(
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History. Prom about: 1890 to mid-1956 the Alberhill

Coal and Clay Canpany mined coal and clay frau their

depoeit8 near Alberhill. The canpany did not manufacture

clay products, but supplied large tonnages of h1gh­

aluminous clay to ceramic plants in the Los Angeles area.

In 1956 Pacific Clay ~roducts acquired exclusive rights

to ~e Alberhill Coal and Clay Company deposits under

a long-term operatinCJ agreement and continued the mining

operation under the name Pacific Clay Products Alberhi11

Mines. These deposits provide the principal scurco of

red-burning plastic clay for their plant at Los Nietos

(Engel and'others, 1959, p. 87-92). Since 1956 mining

has been expanded considerably and two new major pits,

have been opened.

I

I
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Development I Early development was by open cuts,

shallow shafts and two adits,. 150 feet in length. During

the Kaiser inve~tiqati~n in 1943 bulldozers removed the

brush and overburden and clay was exposed at a number of

points7 six new cuts were made, nine old cuts were cleaned,

and two old adits were reopened. By 1957 these workings

were ~gain slumped and brush covered.

Production. Undetermined, but probably not large.,

References. Aubury, 1906, p. 223: Draper, 1944, 11 p.,

map: Tucker and Sampson 1945, p. 161, Gray, 1961, p. 77­

78, 112.

C.H.G. 8/16/62.
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high aluminous sedimentary clay (Palocene Silverado

Formation) '-'hich contains various proporticns of quartz­

ose sand, and carbonaceous clay and lignite is found in

the West pit, Main Tunnel pit, and the Hill Blue Nos. 1

and 4 pits (fig.~...:.!/). '!'he South Alberhill and Rad and

Gray Mottle pits, opened in 1961 and 1962, contain sedi­

mentary gray and yel~ow plastic clays. Tho Rcd and Gray

Mo~tle pit also exposes a 3 to 6-foot thid~ pisolitic

lens at the base of the plastic clay. Most of the 32

differently named clays that were sold by the .~berhill
I

Coal and Clay Company can be classified as varieties of

the two main types of clay above mentiOl'\c.c (Engel and

others, 1959, p. 91). The property in the N~~ sec. 26

is underlain by green clay shale with interbedded

micaceous arkose of the upper part of the Paleocene

Silverado Forraation. This area has not been mined but

recent drilling by Pacific Clay Products is eaid to have

encountered commercial clay at depth.



) Pacific Clay Products Alberhill Mines.

*Adapted from Engel and others, 1959, p. 87-92.

Location a ~ sec. 22, sec. 23, NW~ sec. 26, and ~

see. 15, T. 5 S., R. 5 w., S.B.M., Alberhill quadrangle

7~', 1954; clay pits are contained in an oval shaped

area (in the E~ sec. 22, W~ sec. 23) about one mile

long and half a mile wide and lie on the south~~st slope

of an elongate, north\<.-est-trending hill that 1s bounded

on the west by the Temescal Valley and on the east by

Walker Canyon, about half a mile southeast of the

Al.berhill Post Office (see figure C.-II).

~nership: Pacific Clay Prcducts, 1255 West Fourth

Street, Los Angeles holds about 1, 500 acres, formerly

operated by the Alberh1l1 Coal and Clay Co.

-J!J;j --
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Geology, The regional geology is given by Engel and

others (1959, plate 5) and details of the Alberhl1'l Mines

area are shown on plate 6 of Engel and others (1959).

In general, the commercial clay zone as presently known

is confined to the area of the mine pits, shown on

figure C-I;, and is about 130 feet in maximum thickness.

In recent years, however, careful evaluation and drilling

have revealed ccmmercial clay in parts of tho property

previously thought unlikely to be clay-bearing. Thus

reserves of usable clay have been greatly enlarged, but

as ~~loration is not yet complete the full extent of

- _..... ~~"-"-.~ .

I

the commercial clay zone is unkn~n.

generalized stratigraphic column showing lithologic

features of the clay-bearing units in the ~erhill area

and table g-I; gives information on each pit. Residual

clay formed by weathering of slate (Triassic Bedford
o-J.

Canyon Formation)"volcanic rocks LJurassic Santiago Peak

Volcanics (andesitic) and quartz latite porPhyri7

comprises most of the clay exposed in these pits, but

both residual and sedimentary clays are produced fran

the Alberhill Mines deposits. Red and buff burning

plastic clay of residual origin, which is used primarily

in heavy clay products such as se~~r pipe and face briCk,

occurs in the Pink Mottle pits numbers 1,2,3, and 4 and

the No. 4 Plastic pit (fig. (i:l!>. White to cream burning, /
l

,
}
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Devolopmentr During the early years of operation high I.,
J

grade refradory clays \'Jere the only clays mined. These

clays, which 'Here mined underground by hand methods, \tIere

sacked underground and shipped by rail mostly to Los

Angeles producers. As late as 1930 underground mining

was employed extensively, but by 1945 most of the mining

was fran open pits. High grade clays continued to be

selectively mined by hand methods, however, until the

late 1950·s. The fire clays of eedimentary origin con­

tinue to be selectively mined, but in recent years this

has been done by machine methods. These fire clays are

aold to various users for use mainly in refractory clay

products such as firo brick, furnace lining, and pottery.

In 1963 all of the active clay deposits were '~

being mined by means of large open pitm (fig. 6..:1./, table a-I;).

~n1n9 1s done periodically by contract, usually during

a few weeks in ea.t;ly summer. Sufficient clay is stock-

piled (150,000-200,000 tons) to last about one year. In

June 1963 the Griff!th Company \<:as the mining contractor

and clay was mined by means of heavy-duty meChanized equip­

ment such as Caterpillar 0-8 rippers and bulldozers, cater­

pillar DW641 carry-alla (40 ton capacity), and motor graders

(used for stockpile 'Work and road work). About 20,000 tons

of clay were mined and stockpiled each day. Even thcugh

large Beale methods are used, and the extent of each clay

type is limited, careful supervision of the mining allows
(
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each clay type to be selectively mined and separately

stockpiled. Stockpiled material is loaded by rubber-

tired front-end loaders as needed for transport to the

Los Nietos plant by company-owned truck and trailer

equipment.

;:.
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Production I ay 1945 the total 50-year output of clay

from the Alberhil1 Coal and Clay Company deposits was

estimated at 2,000,000 tons (Tucker and Sampson, 1945,

p. 160). In 1945 about 500 tons of clay per day ~as

being shipped fran these deposits and by 1963 about 600

tons per day was being shipped.

Referencesz Aubury, 1906, p. 221-222: Merrill, 1917

L191i! p. 567-568: Boa11ch and others, 1920, p. 76-85,

Hill, 1923, p. 185-210: Dietrich, 1928, p. 161-169;

Tucker and Sampson, 1929, p. 500; Sutherland, 1935,

p. 51-87: Engel and others, 1959, p. 87-92, 129, plates

5,6, figs. 6,7,8,9, tables 1,2.

C.H.G. 6/20/63.
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Pacific Clay Products De Guerre Mines

Location. ~ and SE~ sec. 27, T. 5 S., R. 5 w., S.S.M/

(

~F

Alberhill quadrangle, 7~', 1954; about l~ miles southeast:

of Alberhill Post Office. The pits are in low hills east

of old State Highway 71 in the NE~ sec. 27. (See fig.G~).

~'nershipi Pacific Clay Products, 1255 West Fourth

Street, Los Angeles ~'ns 4BO acres in sec. 27.

History: By 1959 the property had been explored only

by one small open trench about 60 feet by 10 feet and 6

feet deep in the NE~ sec. 27, just east of the highway.

This trench exposed White clayey sand3tone overlain by

gray and orange, micaceous shale of the Silverado

Formattcn (Engel and others, 1959, p. 131). Pacific

Clay Products acquired the area about 1960 and in 1961

opened a large pit; additional pits ~ere opened in 1962

and 1963•.

Geology. The surface is largely covered by Quaternary

fan91~~erata, but green clay shale and micaceous arkose

of tIle Paleocene Silverado Formation crop out in the

central part of the property. Engel and others (195',

plate 5) show the ragicnal geology. The pits ~~pose as

much as 20 feet of buff sand, silt, clayey sand, sandy

clay, and plastic clay, all apparently in the upper part

of the Silverado Formation.



o
(

DevelopmentJ Four principal pits have been opened,

with the largest about 500 feet by 300 feet and 20 feet

deep (see fig. --I, table --I). Mining is by large

scale machine methods and is done in connection with the

mining of the canpany's Alberhill Mines. Much of the

material mined in 1963 \liaS for experimental purposes,

but the sand and sandy clay fran the northernmost pit,

known as "Sandy Olive" was used as a "flux" in the manu­

facture of sewer pipe at the canpany's plant at Los

Nietos. In addition to the pits opened east of the old

high\t<'aY, the area west of the highway has been explored

by drilling, which is said to have penetrated potential i.
. '.

ccmmercial zones.

Production I Undetermined, probably a few tens of

thousands of tons have been mined.

Referencess Engel and others, 1959, p. 131.

C.H.G. 6/20/63.
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Location I

Palen Mountains clay Deposit

Secs. 24, 25, T. 5 S., R. 17 E., and secs.

~\"~..

19 (proj.), 30 (proj.), T. 5 S., R. 18 E., S.B.M.,

Sidewinder Well quadrangle, 19521 on the southwest flank

of the Palen Mountains.

OWnership. In 1945, Louie Favret and associates, Blythe,

held six l60-acre placer cla~sin this area (Tucker and

Sampson, 1945, p. 162). Present (1962) ownership was

not determined.
----~~""-~.-

HistorysJ,!Assessrnent-'f.~;k· ~nlYI appears to have been dcne.
=: -_/

Geology. Thf? deposit is irregularly exposed ever an

area of aDout one square mile. It underlies the eroded

gurface of an undetermined thickness of inter-bedded,

buff-colored silt and calcareous, bentonitic clay and

is overlain by a surficial deposit of angular gravel

approx~ately 2 feet in average thickness. \ihere e~~nined,

in a shallow prospect (fig. --I), the beds of silt and clay

range from one inch to one foot in thickness. A bed of

nodular caliche. several inches thick lies a,1)out 10 feet

belcw the upper surface of the deposit. ~nese strata

are essentially flat lying and undisturbed.

Development: The deposit has been explored through

several shallow prospect pits and cuts.

Productions Undetermined.

References 2 Tucker and Sampson, 1945, p. 162, pl. 35.

R.B.S. 3/15/62
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Peterson's Claim
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Locations N~ sec. 29, T. 4 5., R. 6 w., S.B.M., Corona

South quadrangle, 7~', 1954; northeast flank of the Santa

Ana Mountains, about 5>'~ miles southeast of Corona between

Bedford Motorway and McBribe Canyon.

Ownerships Arthur E. Garratt, 3340 Eastern Avenue,

Los Angeles owns patented land, formerly railroad section

(1957) •

Historys Some development in this area was as early

as 1892 (indicated on U.S. Bureau of Land Management survey

map dated 1892). About 1930, the Elsinore Clay Company,

Riverside, mined small amounts of clay from open pits.

The property has been inactive since the 1930's except

that in 1956 bulldozer cuts were made in the NE~ sec. 29

in an unsuccessful effort to discover glass sand.

Geologys Red mottled clay and sandy gray to white

clay with minor pisolitic zones intercalalated in sand-

stone and conglomerate of the Paleocene Silverado ForInation1

adjacent to the Elsinore fault on its northeast side.

Reserves of clay appear to be very small.

Development~ Shallow open pits and bulldozer cuts.

Productions Undetermined, but probably small.

Referencess Gray, 1961, p. 112.

C.H.G. 3/1/61.
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Prosl?ect (name undetermined)·

*~pted from Engel and ot~s, 1959, p. 130

Locaticnt SE~ sec. 14, T. 5 8., R. 5 W., S.B.M.,

Elsinore quadrangle, 7~', 1953: on south face of hill,

abcut 3,000 feet northeast of Walker Ranch (see figure~).

Ownership: International Pipe and Ceramics Corpor-

at1on, 2901 Los Feliz Blvd., Les Angeles 39.

History I undetermined.

Geology: Residual red and white mottled, plastic clay

derived from weathering of volcanic rocks is ~:posed

over surface area about 200 feet in diameter.

Development: Caved adi t trends northward into hill.

Production: Undetermined.

References I Al'!gel and others, 1959, p. 130, figure 6.

C.H.G. 6/20/63.
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Red Bull Claim

Sees Middleworth Clay deposit.
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Proepect (Name undetermined)*

*Adapted from Engel and others, 1959, p. 132.

~ Location, SE~ sec. 16, T. 5 S., R. 5 W., S.B.M.,

Alberhill quadrangle, 7~·, 19541 half a mile northwest

of Alberhill Post Office on the north side of Temescal

1\'ash (see figure --./> •

OWnership; Undetermined.

Historys Undetermined. Long inactive.

Geologys SUrface exposes purplish red, plastic

reeidual clay derived fran weathering of volcanic rocks

of Santiago P~ak Volcanics.

Developm~nt: Shallow pit.

Product1cn~ Undetermined, probably none.

References: Engel and others, 1959, p. 132, figure 6.

C.H.G. 1/10/63.
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Development. The deposit has been explored through

several bulldozer cuts connected by unimproved roads.

ProductionJ Undetermined.

References I Tucker and Sampson, 1945, p. 162, pl. 35.

R.B.S. 3/15/62
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Red Top Clay Deposit

Location. Sees. 20 and 21, T. 6 B., R. 9 E., S.B.M.,

Thermal canyon quadrangle, 7.5', 19567 4 miles due east

of Thermal. The property is reached by unimproved, dirt

roads which extend eastward to the Mecca Hills from the

end of Avenue 56.

Ownership. In 1945 Louis Schrim, LOG Angeles, was

reported to hold 640 acres of patented land in see. 21

and three 160-acre placer cla~s in sec. 20 (Tucker and

Sampson, 1945, p. 162). Present (1962) ownership was not

determined.
~-------------.

HistorY~(Assessmentwork.'gnly)appears to have been
'.:;;' --".- ,/

done on these claims.

Geology: Red-brown, buff, and gray, calcareous clay

underlie a north~est-trending ridge, about a quarter of a

mile wide and l~ miles long (fig. -I). The thickness

of the deposit is obscured by folds, faults and a deeply

eroded, slope-wash-covered surface. It appears to contain

clay-rich units of diverse purity, seme of which contain

beds of silt and grit. Fracture fillings of gypsum rang­

ing from 0 to 1 inch thick are present but not common.

A few nodular masses of dense, white magnesite, ranging

frem 1 inch to 4 inches in diameter, were noted in pros­

pects in the SW Cor. of the NW':1 sec. 21.

, ~,)
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Sievert Clay Prospec~*

*Adapted from Engel and others, 1959, p. 131. .

Locations S~ sec. 36, T. 6 S., R. 5 W., S.B.M.,

Wildomar quadrangle, 7~', 19531 in the Elsinore Mount-

ains half a mile ~e5t ot Elsinore Peak.

OWnerships Undetermined.

History: Undetermined.

GeolCXJY~ Sandy residual clay formed by weather-.

inq of granodiorite is overlain by about 10 feet of red

to gray buff sandstone and 2~ feet of gray, sandy clay­

etone (Silverado Formation?).

Development: E5hallow pit.

Production: Undetermined, proJ:>ably nOlle.

Refe~ences: Engel and others, 1959, p. 131.

C.H.G. 1/10/63.
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Sky Ranch Clay Company Deposits

Location: w~ and SE~ sec. 4; E~ sec. 5, T. 4 S., R. 7 w.,

S.B.l-i., Corona ~outh quadrangle, 7~2', 1954; about 311 miles

south~est of Corona along Mabey and Wardlow Canyons and

intervening ridges.

O\·mership: Clifford and Maude M. Tillotson, P.o., Box 23'7,

Corona, ~n three patented placer ~laims totaling 60 acres

(Fire Clay No.1, Fire Clay No.2, and M & M placer); and

three unpatented placer cl~ims (Insight No.1, Insight No.2,

and French placer, part of which is termed herein Sky Ranch

Clay mine, east and we~t pits). They also ~n clay-bearing

patented ranch land in tl1e area. Jor~ Tillotson, 807

Park Lane, Corcna, ~ns one patented placer claim (Leo

Lorenzo, 20 acrc.')s) formerly part of the K'roonen group

~hich is d ..~scrihod elee9,,'hare in this report (1957),.

flistory: Operations in the vicinity of the patented

properties beg:an about 1900 but pro.~uction apparently was

emaIl nnd intermittent. Foll~ling a long period of

idleness a renu~~l of activity hegan about 1945 when

Clifford Tillotson began davelc?ing sources of red-bt~ning
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Geology: The Sky Ranch Clay Company deposits are

moetly 1n clay shale and siltstone of Upper Cretaceous age

assigned to the Ladd Formation, undifferentiated, but the

clay shale on the Fire Clay group belongs to the Holz

Shale member of the Ladd Formation. The clay shales,

which contain hard, irregular limy beds and concretions,

in general strike ncrth~~st, dip 40° to 80° northeast and

are intercalated with sandy c~~glomerate and massive sand-

stone. The principal body of clay shale that ~Cls mined

crops out in a band about 500 feet wide along the north

side of Wardlow Canyon and the shale can be traced nort~

'Westward along a e:tril~e length of about l, 500 feet. Large

areas of the Upper Cretaceous clay shale provide many

hundreds of thOtlSan<:1s of tons of reserves of red-burning

clay shale, but probably only a part of the shale will

prove suitable as a constituent fer the'manufacture of

corlU\1on clay proou.cts because of sandy and limy zones and

gypsum vein1ets.

Development: Open cuts a.nd short adits. The pri.ncipz:l1

quarries were along the north side of l'iard10\" Canyon ..

Much of the material was mined py means of a combinaticn

bulldozer-ripper \':hich skimmed clay sh31e from a broad

area, rather than opening a discrete quarry.

Productionr From 10 to 20 thousand tons of clay nhale

each year from 1945-1957.

References: Aubury, 1906, p. 223: Grny, 1961, p .. 78-80,

112.

C.H.G. 8/31/62
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Sky Ranch Clay Mine, West Pit

Seel Wardlow Shale mine.

, .
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)
clays for use at the Tillotson Refractories Company in

Corona. The above mentioned properties and also the

SUsie placer, McClintock pit, and Sky Ranch Clay Mine,

west pit (all described herein) were operated collect­

ively by the Sky Ranch Clay Company fran 1945 until 1957.

At that time Pacific Clay Products acquired the Susie

placer, McClintock pit, Sky Ranch Clay mine "-'est pit,

and some clay-bearing patented ranch land. The Sky

Ranch Clay Company ceased production in 1957, but Pacific

Clay Products continued mining their properties until

late 1960. The area has since been inactive.

_ / 'e; -
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Development, Early development was by &hort adits and

Open-cuts1 recent mining has been frau open pits which

destroyed the earlier ~k1n9s.

Production, Undetermined, but apparent.ly small.

References I Aubury, 1906, p. 223, Gray, 1961, p. 78-eO,

113.

C.H.G. 3/1/61.
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) Sky Ranch Clay Mine, East Pi~

Locations NE'~SW~-4NW~ sec. 4, T. 4 S., R. 7 W.,-S.B.M.,

Corona South quadrangle, 7~', 1954: northeastern flank

of the Santa Ana Mountains, 3~ miles southwest of Corona,

on the north side of Wardlow Canyon.

(

Ownerships Sky Ranch Clay Company (Clifford Tillotson,

owner), P.O. Box 237; Corona (1957).

Historys Quarry opened in 1951 and until 1956 steadily

furnished a considerable tonnage of clay s~e to Tillot­

son Refractories Company, Corona. Idle since 1956.

Geology. Upper cretaceous Ladd Formation siltstone

and shale.

Development a Large open quarry.

Production~ Undetermined, probably at least several

tens of thousands of tons.

References! Gray, 1961, p. 78-80, 113.

C.H.G. 3/1/61.
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Temescal Sixty

See s '!'Win Springs Prospect.
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)- Susie Placer (McVicar Pit) Deposit
( ",
\ '.::,;;)' f

Locations NW~ sec. 4, T. 4 S., R. 7 W., S.B.M., Corona

South quadrangle, 7~', 1954; northeastern flank of the

Santa Ana Mountains, 3~ miles southwest of Corona, on a

ridge north of Mabey canyon.

OWnership. Pacific Clay products, 1255 West Fourth

Street, LOB Angeles owns the patented Susie placer

claim (1961).

History. WIn. G. HcV1car shipped clay fran the Susie

claim to the California Clay Manufacturing Company in .

Los Angeles about 1900. Later the property was acqu:lred

by Earl M. McClintock who shipped some clay to ~tission

Clay Products, Olive, during the early 1950·s. In 1954,

the Sky Ranch Clay Company (see herein) acquired the

property and mined intermittently until September, 1957,

when Paci f~c Clay Products purchased the property. Idle

since September 1957.

Geologya A narrow, wedge-shaped fault sliver of

Paleocene Sil~erado Formation sedimentary clay, includ-

1ng red mottled, white, gray, and pisolitic clay with

minor associated lignite. Intercalated with Silverado

Formation sandstone and conglomerate. i~e deposit

apparently has very little areal extent beyond the pit

limits.
/



Thomas Clay Deposit, East Pit

Location. NW~ sec. 33 (proj.), T. 3 S., R. 7 W.,

S.B.M., Corona South quadrangle, 7~', 1954i about 3

~le8 southWest of Corona, along the east side of the

maj or 'West branch of \'lardlow Wash.

Ownership: Charles A. 'l'hanas, P.O. Box 518, Corona,

owns this property as part of the 500-acre La Sierra

Stock Ranch: about 23 acres are leased to International

Pipe and Ceramics Corporation (Gladding, McBean and

Canpany), Los Angeles, who have sublet mining rights to

the east pit area to Joe Deleo, Jr., clay supplier and

mining contractor, 1233 Garretson, Corona (1957).

History: In 1951 Joe Deleo, Jr. began prospecting

activities which led to the discovery of this clay shale

deposit on the Thanas property. Mr. Deleo, who operates

the· Corona Clay Company, began mining during 1953 and

each year since 1953 has maintained a small production.

This red-burning clay shale is supplied to several manu­

facturers of common clay products in western Riverside
in the

County and/Metropolitan Los Angeles area.
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Switzer Deposit

Location: NE~ sec. 5, T. 4 5., R. 7 W., S.B.M., Corona

South quadrangle, 71:1', 1954, on the 'northeastern flank of

the Santa Ana Mountains, 3?:i miles southwest of Corona,
II

,I '\ :
adjoins Findley graphite placer on the eastiand Sky Ranch

(

Clay canpany on the south.
/

/

'. (
.::~

Ownerships Elmo SWitzer, 808 West 8th street, Corona,

owns about 50 acres of patented ranch land (1957).

History. About 1945, small amounts of white, sandy

clay II ganister 14 were mined from an open-cut by the Sky

Ranch Clay Company for use at Tillotson Refractories

Canpany, Corona. Idle since, except for occasional

sampling.

Geologyl BU£f Upper Cretaceous clay shales of the

Ladd Format.ion underlie the area. A white, sandy clay

zone, 2 to 5 feet thick, occurs along a shear zone which

strikes N. 500 w., dips 40° NE.

DevelopmentJ Explored by bulldozer cuts about 1945.

Small open-cut on the white, sandy clay outcrop.

Production1 Undetermined.

References I Gray, 1961, p. 113.

C.H.G. 3/1/61.
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:)._~,_, Thanas Clay Deposit, West Pit

Location: NW~ sec. 33 (proj.), T. 3 S., R. 7 W., S.B.M.,

Corona South qUadrangle, 7~', 1954; about 3 miles southwest

of Corona, along the west side of the maj or \>Jest branch of

Wardlow Wash.

OWnership: Charles A. T'hanas, P.O. Box 51a, Corona,

owns this property as part of the SOO-acre La Sierra

Stock Ranch: about 23 acres are leased to International

Pipe and CeramicsCorporation (Gladding, McBean and Company),

Los Angeles.

History: Gladding, McBean and Company began develop­

ment of this property in 1954. ~~tensive sampling,

~ncludin9 core drilling of the clay shale, was dona during

1955. '!'he property has not been put into production, but

intermittent development work has continued.

Geology: The deposit is on strike with the east pit

(described herein) across the canyon and is an extension

of the same deposit. In tne west pit sufficient cuts

have been made to show that the nearly vertical clay

shale and siltstone contain intercalated cobble conglom­

erate and sandstone. These appear to lene out abruptly

both along the strike and from side to sids. The work­

ings expose a thickness of about 400 feet of continuous

clay shale.

(



See J Trop1co Tract.

"
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_ _The i-~e.:~t~e;:r,,.;,~e~~g~~J:r~J1able_a:.'Unt ~f' gold,
~.. ~

di5coveries i~ .•,~~ ~~u~~~~.is ,:~t of placer depo~~_
~-

--~ .
in the "Carga Muchacho'~ mining Mstrict in 1775 in what·

.}.. j;.... ~.", ".,""_ .~ ~ "," _ J ... ' .'

r

is now Ilnperial County (Hanks, 1884, p._ 217-218). Although

-'-

reports dating earlier than 1870 are scarce for the

Riverside County area, it is safe to assume that pros-

pecting and mining had been acc~~plished well before that

date. Indeed, reference to prior l-1exican dcavelopment

is encountered both in the literature and in the

reminisences of older residents of the mining districts.

The follo'wing quote from Merrill and Waring (1917, p. 527)

will serve as an illustration. It refers to the Perris

region_

"Miners who 'Worked here 40 years ago say that,

at that time, in cottonwood Canyon, was an old arrastra

bottom in "..hich was growing an elder tree 12 inches in

dia~£ter. On Redtop Mountain, in T. 6 S., R. 3 w.,

was round a location notice dated 1857."
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lri-'l~'3, wher.. RiVerSi(1.,~ty was created,
--- '

gold domina"ted i ts minex.:.~J./~strl'.' ;~ported production
" ~, ~ _, _' _ .,- "'.n:,\} f "".,.. ~ .~- A~~~

of the yellow_~~~achedan all-ti1rie hig"h '-:1n'~"'1895~'w1th
__~ - :,-; ,~ .'" , _ .....,.."\ <: _-i-n -"'''. 1 :?ll;"~! '1:.':....~ ,"-{);,- ,... ~ ...;;i

a \'a'··_.'~~2aS,106 (@ $20.67 per ounce)'. "·AsSma1.1·as~-··- '."

~~.". -,

: [

.' ' f - _,'"" .-.r __ ... .,.~;. ': - "..- _'-. r" -; ~

'",aiS figure is, when compared even with inaiviaual ndnes

of the Mother Lode, gold remained the county's most .'

valuable commodity until 1902 in ''':hlch ~reai it was

exceeded by brick. Gold rose to a position of importance

again during the 1930's depression when, 1n ~936, the

total value was $216,125 (@ $35.00 per ounce). The

difference in prico (which means that the 1995 figure

represents a con~iderably greater weight of gold) is

the result of an increaae included in the gold reserve

act of 1934 (Henderson, 1934, p. 30). The total reported

value of gold m~ined in Riverside C~unty is $2,623,473.
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Of the many gold"fui~es iIi 0 the county ; (pl. --..J)
~ ~," "p~~. ,'-,...~,,~,.- , ~, ;-"

few are reported to have yielded ~~ than 1,000 ounces
~)o> .

al though actual production may well ex~;~a,;:eportedprO- .
'. "f ~ "',~.J;~~,;,j.\;, ~1,<-;: ;-. ( ~

duction for many mines because of confusion arisingfr,Qp\
- .

changin9 ownership and the several different agencies,

private interests, and individuals involved in marketing

the metal.. The Good Hope, with a reported yield of

as much as $2,000,000 in gold, appears to have been tho

most productive mine in Riverside County. Other mines

such as the Brooklyn, Desert Queen, Gold Crown, Lost

Horse, and Santa Rosa show good reports for some years

but in general the gold mines of the county have been

s111all or~erations where individuals or small groups of

men hava found subsistance.

': i )1--.- \ '



Most of the goldminea in Riverside county has
-....!:.: .

been from quartz, veins,. or minernizea bodies of rock",.. _

lying in the planes of,.. £atilts or lese clearly def~ned
-. ~' !. :<.-~"-.'" ~--, !..-

shear zones iJ'),jI.:b~ granitic and metamorphic rocks.",'

Moe,t of the ore is free milling, the gold being asso­

ciated with pyrite and chalcopyrite or the secondary .

iron nne copper rndnerals resulting from 'their weather-

ing_ Deep weathering of the veins is common in the desert

areas where water tables are generally low. Unaltered

sulfides are; by the same token, generally encountered

within one or two hundred feet of the surface in the

Perris-Elsinore area. In both areas excepti~~s to this

generality exist, but commonly, alteration of metal-

bearing minerals has been facilitated bec~use of

fracturing of the vein material, during or following

its deposition, by continued movement of the host rocks.

Placer gold has been mined in the Perrls­

Elsinore area (Merrill and Waring, 1917, p. 527) on land

now largely inaccessible to mining because of private

o"~ership. Deposits of gold-bearing gravel occur in the

Chuckwalla Spring area (see herein) and some of the areas

in and about lode-mining districts have yielded some gold

to the intelligent prospector.
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In past years the 9rea~t number of indiv1-
_ . " .• . ...... ". "~"f .•'- ~ ...~. ':... . ~ : ... ~; .- • .ok

cSual placer operations' in- the" county wer~;,s1'tuatec:i in', T·:····· .'.
• - . ...;.. -. (.~.' ~. _ • ..' __,.". ~ .:'·<"·f-.:l'~' ;;.t'"~J:Y-\-r',{.r:"';·~ :.~7.~ ;.-".-:':.;.;

the desert area·, of ,its . eastern ha1f but the'·l-ar~'st~:~:""·~:-:-~ .. ,.".

single yield was the 1895 total of2,l16~87 ounces frau~·i~·~<;;, \:~.

the Brig9s and Hancock holdiogs(location and extent

not deter~~ned) in the Perris area.

Some individuals turned to placer mining

during the 1930's and early 40's but fortunes were.

meager for the reported total yield from all operations

came to only 2,993 ounces of gold: just 816.13 ounces

in excess of that yielded by the Briggs and Hancock

holdil1gS alone.
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J
Al.ice Group

f •

Location: Sec. 25 ... (pJ;:oj.) , T. 1 S~, R•. 23.. E.,.~S.B .•M.,.,·
, •. r - ,'" '%t .. ~. .." ~ .

Vidal q'.,Hldran.sl~,.f....~950.;. about 4~ miles south of Vidal;i.n
'." -;..,.' ': \.1'.- )..~. _, _ ..", ',. - .,.. . . .'

low foothill::; at the north end of the Riverside Mountains. ~.

'I'uck.er and Samp30n (1945. p.127) reported 12 patented

claim3 in this group.

OwncrGhip: Und~terminod (1958).

flistory: According to Merrill and Waring (1916, p. 544)

these claims were once known as the Pipinco Group, but by

1914 thz na."'ne Alice Group had been adopted. They state

that the ovmer at that time "''as.one B. L. Vaughn, Needles.

T....cxer and ~a.1.pson (1945, p. 127-128) state that for the

pcriOQ from 1933 to 1939 the claims were owned and

09crated by the Reliance Con~olidated Mining Conpany,

E. P. I\'arner, pre!: ident, and P. N. Warner, secretary,

Banco-Ai~erican Building, Los Angeles. U. S. Bureau of

Mines recoxd~ indicate that the Alice was active

during the years 1927 1 1928, 1932-3~, 1937 and 1942 and

list Clara B1andix, Hollywood, California, as owner and
I

Fredricl~Frie, Los Angeles, the operator, as of 1942,

the last recorded date of operation.

Frederick Frie installed a 50-ton concentration

and flotation plant ana operated the mine until October,

1942 when operations ~ere suspended as an affect of

~ar Production Board Order L-208.
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The lnine workings are entered through 2
_, ".. <'.,' ". _ -,." ,,"',,0.-

:.. . . --:-. .. : .. "', :;'s::;-~.,).,; .>." ..'. . "" >

adits, both on the east side of the canyon. The lower·
..._~~ ·.r~::.~;;:.t} .:.' '_"' .. ' :........ ·;;...·._f..;~:, :':_:,,~-_. ".: t2· ..·~·:t·:-,·~.::·::;;l~·~--

adit is near the ba~e .. of the slope.' It was driven
"'/,};''':''~ ,.:t:';.~".~.:; ~- "~::~" t t~1-:~.. \'r,',-,:~ •.. :>~-.. ~.:)~ ~~~''::'t~ :' '; ..l V·(i>.~. .,,~:~ ~.; :,-~'..,-,," ...

490 feet southeast on a vein which is lto 2 feet wide
. ~ . . ..": .' :.....

.-'.: .,:.. ,. . ..' :. ,'. --'..

et the portal. The upper ad1t is about 200 feet up the

slope southeast of, and about 120 feet higher than the

lower adit. It was driven 250 feet southeast on the

same vein. An ore shoot was developed between the

adits by a raise with an inclined length of 125 feet.

It joins the lower and upper adits at points estJ-mated

to be about 210 feet and 50 feet from their respective

portals. The shoot is exposed in the lm,rer adit for

about 125 feet with an average width of 30 inches. Ore

vIas etoped to tlle upper adit, and a narrow Etope was

driven. from there to the surface. From the lower ad1t,

there is a winze 225 feet in depth. This was not

examined but it prObably explores theB~ne ore shoot.

When visited in 1957, ~~e Alice workings were

open and dry. The road was passable. All llIachinery

had been removed and the buildings destroyed or in

poor repair. However, ore loading bins near the lower

adit were still in fair repair.

•
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Geology: The rocks in the mine area are gneiss and

schist 1nterlayered with thin beds of qUartzite. - '!'hey
'~ : '~:, :,~~ I~': rz .~;..11 .., .;>~.;!,., L.::. r.;fii.1 ~:"C1 -.~~;,·~.~?d· ~;i·l;;r :t~;:'~:f!;~

strike about N.. 10° W.. ,and dip 20° NE., but 'are:~;lo~ly ,
r oj 1 ~.;~ ("L..~j~~~·:. .:~ f~ ...::~·;:\( . fj .~":; j :'."~~::,bsi'::~v.~~~. ~.

contorted. Mineralized faults, which trend- N. 55° w.
;- .:~ ... ~ .

,... ~~. --- .

and dip steeply to the northeast, crop out irregularly
. . , .

....+. -.':, ~.' . -_:.. .. .-'-' ."

across most of the claims of the Alice group. Hafic

dikes roughly parallel the faults.

The ore bodies pinch and swell and arc as much
"

as 4 feet thick. The ve:i.n material is composed of iron

and manganese oxides, malachite, chrysocolla, barite,

and calcite ..

Developmentl The following oescription is taken in

part from Tucker and Sampson (1945, p .. 127-128).
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Tho o:::ly oth:r dcvolo;::::1cnt notod on tho Alico

(, :,oup

Boy cl:1i:-.l, 1~.G ;:. lrHj~ Dac. 25,.)j~~.., 1.,.,S.,R 207 ~.t D.b-Jut< ..~hr~e ,
'" .;... • , "~' -.~ '., --.r .. }_ ~-:. Ai>' ~ ..,) O='~l..i.., ,--.; . ,•. ,.~ _:."';}'\,- ;.: ..:'

. :f • . , .

(,JuartGrn ot' n :::ilo north\1cut o:Z tho .uor1:iriga. d0scrib~d
'.. '<", '"" 'r-l' ~'., .'~ ',l' \- r>o.l';~ 'l" •••• : , ••~ t·.-", '_,., t.,~~~~,;",:";<,,,:-~:.. ", \.

~Jbovc. .~ ~.: " ;'<" ,-' .' -:):.: ....: •• ..... ,. :.: .._-:',

(

I>ro<1ucti".m: Tiw JI.J.ice Cro;,p ;nJ.S :lorked intcr-

nittcmtly fron as early UD 1914 to 19/~2. ·]?r:>r.~ 1927 to 194-2

appro:::L1i1!l'tDly 200 tons of orc ..·:er-te shipped to lUJoricun

S:'101tint; and llof:':'ni:lG Conpany':J ~wolt~r ot IIuydan, tl..rizonn.

rrom thooe chipnonts abo'.lt 170 ounce~ of Golli .. /J.2 ounces

of 8ilv(::r D.n'.~ 15,.lJ.OO pounds of coppo::.' "lore rocovored.

Hcf'erle'ncco: Harrill emu ~.Jnringt 1917, p. 5l14;

fillcl;;er t:lDd ~pGon', 1929, 11. -'+72; 19'~l·5, lh 127-128.

",) , ;'--
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Group is a vertic~l shaft of' unkn~' depth ~.. the
Lucky Boy claik,· NE\NW~ ;ec~"2S~' T. 1 s~, i~';~"~'3 E~>',

about three quarters of a mile northwest of the workings
,.

described above. .

Production:· In an unpublished· echedu'le of 'estimated

costs and realization for 1938, this company~stated that

total net operating profit from gold and copper for 12

months was'$l66,465.80.

A~cording to Tucker and S~~pson (19~5, p. 127),

the estimated tonnage of ore developed in the mine was

reported to be 20,000, with an av~rage v~ue of 0.40

ounces in gold per ton and from 1 to 2 percent copper.

Shipments of siliceous ore made to American Smelting and

Refining C~pany'z Smelter at 12ydan, Arizona, \rere

reportod to have averaged $50 par ton in gold and copper.
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Alice Mine . ~(;' ,
... ~ _. ~ ,: ..

.'. ~, .':,;.,:,~: ;',::.2,.h .. ';~:;;:'·14':;i ::":<::',: ': (,.. , .....~. ':--::<;-,-:: 'f ':<-",: ~.

Locations At the cel?~r'~Ofo,thei--SWAE'ec• .2<l}i~T;,;..6--S.~~-.'.';. :t

R. 3 WOo, S.B.~.~ Romoland quadran91e;~~3~·.1953;:cabout.>;;;~,~0 .;':c:},

Ownership I Undetermined.

. -- .... , :. :.~ :., ", r
.:•.." ...... .!-. -'--

, . - .".' .
.... '('" - .

liistory; The Alice ~.une was loc~ted early in the

1890's by J. R. Cheatham, L. M. Wilson and L. Crain

(l·1ining snd Scientific Press, 1695, vol. 70, pOo 106).

In 1694 develop\l1cnt "'as reported under way, a abaft

having been started in the hanging wall (Crawford, 1894,

p. 221).. In 1895 the mL1"le pas~ed into tlle possession of

a steck c~.pany th~ princi.pa1 members of which were

J. M.. S. Egan I N. H. Griffith and M. Cantan. A 5-s'talup'
-,

mill \'las installed, the shaft was report.~d to be eown

85 feet, and 500 tone of ore were said to be ready for

milling with enough in aightin ti~ mine to keep the

mill running ~NO years (Mining and Scientific Press, 1895,

vol. 70, p. 106). In 1896 all operations ~ere repcrted

Euspenaed and the estate of J. M. S. ~gan, Perris was

the ovmer (ez'awforo, 1896, p. 310). Subsequent reports

show no further act.iVJ.. ty and the Egan Estate re~t1ai.noo the

~~er as late a~ 1945 (Tucker and S~npson, 1945, p. l27,

pl. 35).

;-,



Geology's The Alice Mine is on a low, featureless,
: '_::..l -'" J , _,"':: ~ ' __ ,;., _

cultivated mesa of gabbroic rock. A fractured quartz

vain as much as 15 feet:. in thickness is exposed for; ,a· ---- -, -,­

strike distance of roughly 300 feet. The" vein strikes'

N. aoo W., and dips about 35- 1'113. The quartz contains '-

heavy concentrations of hematite, magnetite, and hair-

li};e, blacl~- to g-ray-green tOUX1Jlaline crystals. Chalce-

dony is present as fiesure and cavity fillings. This

ore was reported to yield about $30 per ton'in gold

(Mining and Scienti£1c Press, vol. 70, p. 106).

Development: At present all fo::mer workings are

caved or partially filled. As previously statea, the

development consisted of a £haft some 85 feet deep

and c.haJ.ICYIh'" surface work.

Production: Undetermined.

References: Mining and Scientific Pres5, 1894, vol. 69,

p. 394; 1895, vol. 70, p. 1061 Cr~wford, 199~, p. 221;

1896, p. 310; Merrill and Waring, 1917, p. 534: Tucker

and S~~pson, 1929, p. 472; 1945, p. 127, pl. 35; Sampson,

1935, p. 503.

R.B.S. 10/19/59.
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Location a

Anna Bell Mine'>'"

Sec. 2~ (proj.), T. 4 S., R. 22 E. , S.B.M. ,

. ~.'

(

Big Maria Mountains quadrangle, 1951; on the southwest.

side of a northwest-tr~ndin9 canyon in the Big ~ia

1-1ountains. The mine is about 25 miles, by road, north

of Blythe. The last 7 miles 1s an umimproved dirt

road and jeep trail which extends westward from U. S. 95.

Ownership: Undeterlnined (1958).

Historyz Undetermined.

Geolcgya Two shear zones are exposed in a steep

ravine. The lower shear strikes N. 35° W., 1s vertical,

is as much as 10 feet wide~and exoosed for ab~ut 100
f - .

feet along its strike. The upper shear zone i~ about

100 feet slope distance farther up the ravine. . It

strikes roughly east, dips 25° - 30° S., is as much

as 12 feet Wide".., and exposed for about 60 feet on the

surface. The country roCk is gneiss, gneissic granite,

and carbonate roc~s which have been altered in part to

calc-silicate minerals. A general attitude, taken near

the upper shear zone, is N. 55° \q. I 55° St'J. '!'he

heaviest concentration of ore and associated gangue minerals

occurs in a shoot at the junction of the upper shear zone

ana a limestone unit. The ore minerals are pyrite and

iron oxides. Both shear zones contain small anlounts of

secondary copper minerals which probably are alteration

products of chalcopyrit~.
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Fig. l.../. Sketch map showing the workings of

the Anaheim mine and their areal distribution (topography

from U.S.G.S. 1S' Val-ley Mountain quadrangle, 1956).
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Anaheim Mine

Location. SW~ sec. 6, T. 2 S., R. 10 E•• S.B.M•.... ,
od:

(proj • ) , fu. S.. CealG~-cal sa::¥eyJ Valley Mountain quad-

rangle, 19561 Pinto Mountains, Gold Park, 9 miles S.

300 E. of Four Corners, Twentynine Palms (see pl• .1:....1).

OWnership I Undetermined.

Hiotory. The m1ne was active in 1929 and 2 men were

er.\ployed. It was idle in 1945 but still owned by Edward

Harman, Garden Grove (Tucker and Sampson, 1929, p. 472

and 1945, p. 128).

Geology I Gold Park gabbro-diorite, and hornblende

granite intrude the Pinto gneiss. These rocks are cut

by several steeply dipping faults. Pegmatite dikes,

fine-grained green basic dikes, aplite dikes, and gold

(?) -quartz veins have all been exposed, and are strongest

in)and adjacent to fault zones (fig. l.-/).

Development.: A short adit, and several shafts, 2 at

least 100 feet in depth, have been sunk in steeply dipping

fault planes. Shall~ prospects dot ~he landscape in the

vicinity of the maj or workings (fig. 1.../). The mine is

idle.

Production. Undetermined, April 1959.

References. Tucker and Sampson, 1929, p. 4721 Tucker

and Sampson, 1945, p. 128.

J.R.E. 4/13/59.
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Location.' NEJ.( sec.~1.. '1'. ',2 8 •• 1\. 9 B•• S.D.M.,
~__" _ ;_ ~ :,,,,-·:/,,-'F -"~ ~-~i-~'-- _~_\(:J~ ~'-~"'>i' ";..... "~f~;~·~,,~;;:.¥=:>t;:

(proJ • ), Valley ''Mountain 'qUaarang1e~' '1956', Pint.o , ',~,

Mountains, Gold Park. B.3 m11.es s. 2f.l~ E. fr~"~Four

, "

" "",J

(
'.

Ownership. Carlos J. Bassler, Jr., and Francis E•
..

Bassler, 2112 cedar St., Alhambra, own one unpatented

claim (February' 1959) •

History: The mine was originally located astha

Atlanta and in 1920 was awned by the Gold Park. Consol-

idated Mining Company I w. c. Winnie, president, J. E.

Schweng, secretary, c. w. RQach, manager: Offices

1021 Black Building, Los Angeles (:rucker, 1921, p. 347) .'

At this time the Atlanta claims included the present

site and what workings as tbere were, of the l~orth Star

gold mine. J. Klugh of Pasadena owned the mine in 1929.

It was located as the North Star group (Tucker and Sampson,

1929, p. 472). In 1945 the property was owned by the

Floyd lUning and Hilling Canpany, Barl F. Skadan, presi.-

'dent, G. C. Zimmerman, secretary, Norco, and was known

as the North Star group of mines (Tucker and S£I.n1pson,

1945, p. 140). Since 1956 the workings in the extreme

northwest corner of sec. 6, '1'. 2 S., 1'.10 E., (proj.)

have been called the North Star nUne, and the shaft and

pro~pccts just east of the Gold !:'UJ.:k roau on a loiI'lall knoll

(NE!;( sec. 1, T. 2 S., R. 9 E•• (proj.) 11ava boen cal1ec1

the Atlanta (Ronnie B. mlnc (pl. U>.

I
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Geology I 14ilky quartz veins, as mucli- as 2 feet thick,

occur al.ong a S; 20·,w~-trend1n9and7So-80o:i.W.-d1ppi~g.~.::':)~: ..•.
;. ,: '. .~ ~. " -;: " ., ", ". .. '. <. .~ ......,' ,.....,. • ."

fault in thoroughly -weathered, 'hornblende granite.,:, The.
... ~.!, \: : ': '.:. ._ ;_ 5-:-~. _.". :- . ....... ' ':. - . - ! -; .. ~- ~ ..i>. -', '. ..... - ,:. • ~ •

quartz contains pyrite and gold (1) and .18 highly dia-
- . . "'.. "' - .. '

colored by brownish-red iron stains.

inunediat.e vicinity of the mine is much in~ded .by thin

pe<Jmatite and fine-grained green basic dikes.

Development. A nearly vertical, 2 compartment shaft,

well timbered' and in good condition, has been sunk at

least 75 feet .in the fault zone. Several. shallaoM' pits

and trenches have been dug along the fault over a distance

of .about 1, 500 feet. The mine is idle.

Production = Undetermined.

References: Tucker, 1921, p. 347: Tucker and Sampson,

1929, p. 472; 'rucK.er and Sampson, 1945, p. 140.

J.R.E. 2/10/59.
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( Arlington. ,Tunnel •. , _..; .... >.:>: .•

,~}) !~)

Location. Sec. ~3.. (p~oj.) T. 4 S., R. 5 W., S.S.M••
,,<~ .,.' ~"~ '~." ";, ":J' "'.,,~_-"'~

Steel Peak quadrangle, 7~·. 1.9531 about one mile south

of Cajalco fire station.

~'11ersh1p: H. D. Goetze, Route 1, Box 81, Perris.

History: In the late 1800's the area to the south of

this development, known as Gavi1an Flat, was held by

San Jacinto Estate, Limit.ad, an English firm. It was .
c-J.,C~d': .,; ,f:....::;;r

planned to develop the various gold claims~sY8temat1CallY

and to drai.n the ent:Lre group through a cOHurtOn adit.

"'.t'hara will be three main shafts sunk, callea

the Washington, the Gavilan and the Haag, .(see herein)

( and an adit level will drain all of them." (Hin1ng and

Scientific Press, 1891, vol. 63, p. 132).

It is generally agreed, by older resl-dents 1.n

the area, that this, the Arlington Tunnel, was to be that

proposed "adit level". Apparently it was never finished.

To l1ave done so would have required an edit length of

nearly 2 miles.

Geology, 'I:n.c country rock 1& sheared ana jointed

diorite. No well defined vein is exposed at or near the

portal.
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Developmentl A single adi~was drivenS.~2So W. for

an undetermined distance. The large dwnp suggests that !!

-;.. -:.< :~: ,.~. ~~f~ .{ 1. L{) :[;~.5J .£ ...i.. -': :~.~)~_.;, 1; ::'T:"·~--_~:.<.<.- .._~._~.
local. reports of a length as .great as 2,000 feet might

: .:< '4·<~':~· .< =']~'}(',:'j.:.": . ~ .~~ ,~; (~..r ~ 'l ~:~~;~. (T:::.\Jy/::::.:..~ :...J:'f.~~ ,'.f;":' :.,:..;:.: ",?;'~

be correct. At present (1959) the adit is sealed about

100 feet from the portal and serves as a source of
".-~'

water for an adjoining ranch.

References I Mining and Scientific Press, 1891, vol. 63,

no. 9, p. 132.

R.B.S o 6/16/59 ..
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See~ Lum Gray Mine.-

Aries Mine
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Developmentt The lower shea;, ~:On~ iSeJeplorec1 by a

£ingle vertical ehaft about 30 feet deep which 1s
• ~'~o' ._~..<>t;,.;f.{: ~{I'~':~:"':: > c:·;J.... ~ ;':-:.:-.:-,~

untimbered. The ore shoot in the upper shear' zone
.. . """

1s explored by"M" adit driven 'west about' 30 fe~t~"::'A .
'. ..

winze about 12 feet deep is 15 feet from the portal •
. "

The adit and w1nz.e are open, dry; and untimbered.

Production: Undetermined.

ReferenceSt None.

R.B.S. 12/16/58.
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Augustine Mine
:>. : •. -- "

(

Location. s~ sec. 8 (proj.),.N~ sec. ~7, (proj.,)., "'.
<;-e".:' ,., ><':' j_;·~-t; ~:;~'·*-;'~--i~-J.fl-- 1iij.L"i~~ ;.,tl·J,,,: ~-!.~ ,-~-~. ,'C't. ~-:!t ' ,~'

T. 8 S., R. ~7 E., S.B.M.,Chuckwalla.SprJ.ns.quadrn,gle,.•
. ~;.. '; ~J:i!-" ~~ ;;::'l-:/ '~~;;..f.-;-i';.;:/;,(>: ;J:i..~> ~'T4t~ n,j>tJ'.- ~~~:-~1~:"';~U- ~~?tf~¥~.~¥~_:-.... :..--

19531 just west of Augustine Road ,and ~~.m11esn~tIr .
".,,,-,_.:', Lt:._" ~_ ..... -.';:--~,j,·i--~-"'t-:'-:'-' ~'::r!~_-..> ,.,,~';.··.-j£->o .•. ;'.:>_· ~._-~-'" ::---~-!;J,-_-~- ~-<>:--~'-''''''''--' t.!!:,.,.·'

west of Chuchwalla Spring. The property is reached, by_
,:. {.;,:-. ~ • ~ ,~ 7 • ~ .'_ ~

Augustine Road, an unimproved dirt road, shown. i~~pax.:~ !

as a trail on the map, which extends west and southwest

from the road to Chuckwalla Spring.

OWnership: Undetermined: Mr. George C. Mieding, 8815

Klindale, Pico Rivera, is considering (April" 1961) develop­

ing this mine in association with a number of other indi­

viduals.

History: Undetermined.

Geology I The Augustine Mine as here described includes

a group of developments on an undetermined nwUber of un­

patented claims lying on the southeast and east slopes of
J

a ridge of gneissic rocks (fig• .:...J).

The deposits are controlled by faults and

shearing in the gneiss. They differ in their mineralogic

makeup and are prObably of different ages.

The most northeasterly deposit (fig. -1') lies

along a poorly exposed vertical fault striking N. 650 -

600
. E. across the southeast slope of a low ridge. A quartz

vein as much as 6 inches wide carries local 'concentrations

of galena across its full width. The galena contains

lesser proportions of pyrite and is altered in part to

cerussite. It probably carries silver.

~ \ j l

1,_
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'l'he southwest depoeit comprises 2 quartz
• .,. • .--.' , "-,, ~ ~. ~._ ,'. ,~.: .. I. ~ , ,," ". '->,.. .........,. .::-..,1 ~:,

veins, a lower one insbear ·plaiftB of the gneissic
,'.

. . . ._- ':<: .... (y~. :~."",.;. -"t ~. l:.;' r ~~-:,> :.,: ..-~~. ~!:'::.'., .~. >: .. ~;'. ':::; '. Eo <-' r ~\;

country rock.,~an~pper·veiriinthe plane of a normal

fault which cuts 'and displaces the9neissic structure.

The former is exposed on the southeast slope of the

ridge where it strikes N. 15° E. and dips 30° NW. The

latter strikes N. 85° E. in an oblique angle across

the r1Cige just northea.st of the peak (altitude 2555

feet as shown on the topographic map) and dips 70°

north-north\'."est (fig. ----I>.
The lower vein consists of discontinuous,

lenticular bodies of quartz ranging from 0 to 2 feet in

thiclUless, in a zone of differential movement bet~reen

layers of the gneissic country rock. The upper vein

has been crushed and attenuated by continued movement

on the containing fault plane. The vein matter forms

lenticular bodies ranging from 0 to 4 i.nches in thick-

ness.

These southwest veins are of similar mineral

content but the upper deposit appears to be the richest.

'l'hey carry oxides of iron, secondary copper minerals,

pyrite, chalcopyrite, and gold.

The lower vein might yield a small quantity

of silv~r from scattered, small bunches of galena.

Galena was'not identified in the upper vein but may have

been altered owing to the shattered condition of the rock.

I'
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Development I The northeast: veLn J.s explored by a
... ..... t. _. _ . .,~., 'to l'"'-.:z r.: .;,.-. <\: ; ;-",,;";' ... ~/ r ::'

12-foot shaft from' which a 2o-foot'drl:ft extends 'south- ..
J the /2 -T-.>~t ~"f~ ,:t:h,"'r'·,)~-.-"..::,_

weSt.~out300 £eet- to the: southwes~A~an":~~i~ed:'}':-__-:-:'~?--"~',-:~.,' .
shaft at least '80£eet deep nearwhi.ch '1s a> 30'~fc:>ot-' . -,.. - .-~-,-

......

vertical shaft. . .... '. ,:.p, ',j.':,.....

(

The southwest. veins are' explored as folloWs.

'I'he lower vair1 was opened by an inclined shaft about

7S feet deep and is exposed in shallow pronpects

along its outcrop northeast and southwest of the -

shaft through a distance of roughly ~OOO feet. The

upper vein was opened by 2 short, ad1ts several hundred

feet apart, one driven 10 feet southwest fran hi~h on -

the southeast slope of the ridge and the other 12- feet.

northeast from the northwest slope.

Production: Undetermine4.

References: None.

R.B.S. 1/20/60.
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Aztec and Rainbow Claims

;.".

Location: Sec. 19 (proj.)."T. 7 S., R.,17 E., S.B.M.,,·:--'--'. .. ~..~. ~

Sidewinder Wall",quadrangle,. 1952.," Eight miles of un-
~~. - .. -.- . . . .. ' '. . .. '.~ "

improved roa'd, narned Dupont Road on the topographic

map, extends southwest to the mine from merged U. S.·

Highways 60 and 70 at a point ~7 mi.les east of Desert

Center.

Ownership: J. Dl\pont, Desert Center (1959).

History: Mining \lJas started on this property in

1936 and has continued, on a small scale to the present.

Geology: several poorly e~~osed quartz veins, as

wide as 4 inches, lie along west-trending vertical

faults which cut a low ridge of gneiss. The veins are

offset along a barren, fault zone which strikes N. 350 W.,

along the crest of the ridge and dips about 800 NE.

Minerals associated with the quartz veina are:

oxides of iron, pyrite, galena, chrysocolla, cerussite
.J

and ~~lfenite. Free-milling gold is unevenly distributed

through the veine:.

" .,; .



Development: The most recent development comprises,;;'" .
,'~' I, .•>', ~.' "" _ ... ........ ~ . > C, ...... ··,<_P •• • .~ • •• i/ ••r ,•. ,

the ridge. The older; WO~~t~gs~.,~cn~~s.;.t_o_f.~ ~,r~(:Ut.j~~~;;}.;o ; i,;;'

o?en trenches. The aoi t portal is.~ low on the, west slope. ....' . _._.

of the ridge. It was driv~n 90 feet east on a fault
M~C'4

zone~ 4 feet wiele. The trenches are at the base "
A

of the elope~ about 300 feet south of the adit and

were the site of the earliest work on the claims.

Production: In 1936, 4 to 5 tons of high-grade

(

ore was shipped to U. S. Smelting and, Refining Co. at
IlJ

fld.dva-Pl t Utah.. This ore' was taken from veins exposed
1\

in the old trench work,ings. It yielded $400 in gold

(J. Dupont, personal c~ronunication).

References: None.

R.B.S. 4/2B/59.
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Barrel Tanks Placer

I-r-.

Location: Sec. is?, T. 2 s. ,'R. 13 E. ~ S.B.M. (proj.)~

U. S. Army corps: of Engineers Eag1eTank"quadrangie'/lst J.

1943; alone; the north slope' of the Eagle Mount'a'1ri's'/1n<c ': ',' .t

.
the vicinity of, and may be the same as~ the Mystery Mine

(Eee herein), about 6 miles southeast of 111ssion Well.

Not confi.rmed, Hay 1961.

O\'\-nership: Ivan C. \~'inter and Ray Severence, Box 1271,

Twent~~ine Palms, 1961.

History: \'.'illiam S. Wayne operated and prost;ected

this property on a small ~cale froml936 to 1960.

Geology: Placer gold in alluvium.

Development: Undetermined. Reported to be a small-

scale hand-o?erated dry washing operation (personal

communication W. S. Wayne, 1958).

Production I Compiled by the U. e Bureau of Mines....
Year Yardage Gold

Handled ounces

1936 150 15.19

1938 157 5.00

1939 32 2.00

1940 68 4.00

1942 66 4.00

References I None.

c.n.G. 5/16/61.
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Daumonk

see Crescent (Baumonk) '-.
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Beal Mine

u.s. Corps of Army Engineers Chuckwalla Mountains- .

quadrangle, 15', 1945; on the south slope of the

Chuckwalla Mountains t one mile west of Black Butte and

2 miles north of Gulliday Well.

Owner.ship: Undetermined.

History: Undetermined.

Geology: The Beal !-fine workings eJ..1'lore a ,shear

zone ranging from 15 to 50 feet in width be~fleen granite

and gneiss. The shear zone strikes N. 15°- 200 E. and

its dip ranges from vertical to 600 h~~. A fractured

and altered basic dike lies in the zone and pods and

stringers of crushed, finely crystalline quartz, ranging

from 0 to 2 feet in thickness, are 'contained in a soft

micaceous gouge. The quartz is seamed and pocketed with

iron oxides containing traces of free gold.

Although the contact zone appears to be exposed

for several miles, the Beal mine explores an outcrop

only about 300 feet long in a shallow south-trending

ravine (fig. __I).

.,;. "
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Development, .'l'be shear zone was explofed-.bY~mean •.(; Li .•..

i- _. .~"-!"'~ J. ".,

of 2 adits and severaJ. prospectB.Ci .. 'l'ba upper ~Mt¥.1s ~ r ,;', ~ '---'' ' : '

about 45 feet long and appeara-tohava been dr1venaJ.ong ' .. : ',:;

.1.rreqular shear planes wit:h1n' the 'larger zone. -- The

lower adit is caved at the portal, but the small amount

of dump material sU9gests t:hat it is not extensive.

Production I Undetermined. --l;dl.,~U:96Q).

Referenc::es I None.

R.B.S. 2/9/60.
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Bill Rush Claiws

Location, '. Center sec. 19" T. 2, s. ,~R•., lO.·E., S,.B.~1., ;<:.:~oc<.

(proj.), u. S. Army Corps of: En9il1e~s,Pinkbam,Wellc- ~::'': ..:,

qt1adrangle,lS', 19431 south\oJestern part of. the. Pinto

Mountains, Joshua Tree National. .Honument, 2!;. miles eaot .

of White Tank Campground.

Ownershi.p: Undetermined.

History: Undetermined. Apparently long idle.

Geology. Al tered felsite dike 20 feet wide trends

N. 30· W., in Pinto gneiss. The dike shows sparse

maroon to yellcrw-brown iron oxide stain and COlltains

a few pyrite cubes altered to iron oxide. The workings

explore a vertical shear in the dike containing very

white, smooth, clay gouge material.

Development: PAit driven S. 300 E. cn the dike, size

of durr~ suggests at least 100 feet of workings. Several

shallow prospect pits and short adits e;~lore the dike

over a di.stance of several hundred feet to the southeast.

Production: Undetermined.

References: None.

C.H.G. 5/16/61.
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Blackbird Mine

See Tubbs Cl'aim~;:; ~(tuDgsten:'gold)•

~+, .
....., :;'.,

'.-

/

I



Black Butte (Gold Tiger) ~~ne

:J:~ ..L~· "; '.-

Location. NEI:( sec. 10; T.' 2 S • .I R. a E., S.B.H.,
,~ -'. ;'..'...,.~....;:> ~.:' , .,. r::: ... . ~~: .:~~':: ,:" "

Twentynine Palms quadrangle, 19~5J Joshua Tree National

Monument, 1 mile north of Sheep Pass' in low hills:' ,

between Lost Horse and Queen Valieys.

'".<'-

Ownership I Dr.' H. W. Milo, 224 El Camino Real, Vallejo

owns 1 lode claim, the Black Butte (1960).

History. No record of th.i.s property was found, but

the workings are old and may date from the 1890' s. It

was formerly held by W. F. Keys and known as the Gold

Tiger, but apparently 1·1r .. Keys never operated the mine.

Geology. A sheared, altered, mafic dike in gneiss

(Pinto gneiss) strikes N. 680 E., is vertical, ranges

from 1 to 3 feet in thickness, and is discontinuously

exposed at the surface for at least 1,100 feet. The

sh0ared zone contains thin quartz veins and where best

exposed in an open-cut in the southwest part of the

claim the quartz vein is 2 to 4 inches thick at the

northwest margin of the shear.

,/
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Development a The mafic dike has been explored along
. l~' _:~:'- .~~.::": ~';()\' rrt--."~ :. ': ",t. J -.J..

. its entire length by almost continuous shallOW open-
.. .,.. ~'-.r ~~ ~ -:! ;-.; {i.:': l' ::..: ::-.li:{. :;..

cuts and shafts, ,and drift adits, now largely·~ved;-

'l'ha principal workings .apparentlywere the~"Gold

Tiger Tunnell! toward the east end of the outcrop, and

the "I~onclad Shaft" in the central part. Theextent

of these workings was not determined.

Productionl. Undetermined.

References: None.

C.H.G. 1/27/60.
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Black canYQ%1 Group

See Steece Group_,

',wf)o. .'01<'.• '
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See Dos I?almas Mine.

,·1,:","

',- ...

···r



Black Warr10r (Gold Master? ,;·paymaster?) Mine

,-. -:.::., .\'.. ~... ~ ~: .':··.:·~~ ...t£j1i 2_0£1
Location. Center of NW~ sec. 20, T. 2 S., R. 10 E.~

S.B.M. (proj.), U. S. Army Corps of Eng1neers Pinkham

Well quadrangle, 15', 1943 (previously reported in

sec. 16, T. 2 B., R. 9 E., S.B.M., Tucker and Sampson,

1929, p. 476): southwestern part of the Pinto Mountains,

in J'oshua Tree National lo1onument, 3~ miles east of White

Tank campground.

Ownership;. William F. Keys, Joshua Tree (1929),

undetermined (1961).

,i __
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Locationl" NE?:4 seE. :26(1J " T.3 s., ii~' s' E."S.a.M.,· . " .
. "-' .,' :'-.' :.',.-,'_.1.. ~: •.. ·_".,...]J.;,1' ..1 ....1.,~~.~, ..:.:,:' ~;:~:,_' ...;.. ,::~:~'~';:;'

Lost Herse Moun~in~'q~ad1:~91e,.. ~9'58, , Joshua _~ee .National' .
. ".;. ~ . . - '- ';."" :- ..~ ~ ~." 'L .*, ~'~;-1.':':: 1 :.. i·~.•~ ':". '-:'~:_L'" t-,:.< __,;

Monument, 1 mile southwest of Pinyon \~ell, north slope .
---... -' • - •• ~.'. ~;, • .:. ~ '.' --," ...:. ,~~_~- _, '0.,.' _:_ :~.;.~ !.'

of the 1.1tt1e San_ Bernardino Mountains. This location
...,,' ....

is from patent plats and Tucker and Sampson (1945, pl. 35,

No. 24), but no trace of mining activity was found at this

location in 1960. This may be an erroneous location

and the property could be in the ~~~ sec. 26.

Ownership: In 1923 ~~e New Eldorado Mining Company

held one patented claim (Bonanza) of 20.54 acres. Undeter-

mined (1960).

patent in 1921, ~ld the patent issued in 1923. At tLrne

of patent the map shows& road to the property, cabin,

well, and lO-foot discovery shaft. Survey no. 5600,

Patent No. 911384.

Geologyz The NE~ sec. 26 is entirely underlain by

coarse-grained quartz monzonite (white Tank quartz

monzonite). In the NW~ sec. 26 the quartz monzonita

contains quartz veins which strike northwest and dip

steeply southwest.

. ~-'
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Historya The Black warrior \'las discovered before 1900,
... ,~~: ~ :..~;:~-.-;r-."~" t~.~·.;tt·~~~:'t(j,;': '

and is said to have been located by Bill McHaney (W. F.
~~-~~ ~

Keys oral connnunlcation, 1960)." By 1918 'it was one of,'
" ~~~::;. ~ '.~. -~~. . ~ .,:

and the most southerly':"of, a "group of·-52' clalmsawned

by the Gold Park Consolldated'MinesCompany~'AttlUs,

time the workings consisted' of 'a- 200-foot shaft with' ,
,

150 feet of drifts'and crosscutsJ two nlen were employed

in development. work 1 ore was hauled to Twenty-nine Palms,

but by 1918 very little ore had been treated; and the

workings were filled with water below the 7o-foot level

(surface water which seeped in through an old shaft in

the adjacent canyon bottom). Also in 1918 the dump was

said to contain 2,200 tons of ore that assayed $14.00 per

ton (Tucker, 1921, p. 348). In 1929 William F. !<eys was

listed as owner, the workings were described the same as

in 1918, and the mine was idle (Tucker and Sampson, 1929,

p. 476). Apparently !'1r. Keys held 3 claims known as Pay­

master South Extension, and Paymaster North Extension.

During the 1930's the property was leased and much of the

dump material was hauled away by truck and milled. The

property has since been idle and was renamed the Gold

Master in recent years (oral communication, W. F. Keys, 1960).

(
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GeoloqYI ·Irregul.ar -shear zone .in .banded ·dior11:e~.gn~f8S.:;:

,...

of red-brown iron ox1.de·· stained ·,,'sheared 'country..r~ck'i;:~~·"

and a 3-foot wiae crushed quartz zone w11;b considerable·

iron gossan. The quartz-filled shear zone appears to be

very irregular, it strikes N. 50· W. and is vertical at

the shaft, but in .the adit below strikes about N. 10· W.

Tucker (1921, p. 348) described the 11'I.ine as follows.

-"Mineral.ization occurs along a shear zone in al-tered

granite. The hanging is a gneiss with a well defined talc

wall. General trene of the ore body .1s N. 100 \ __ • with a

dip to the west---The quartz in the vein matter is

highly oxidized and contains considerable iron and

lime ~ Its black appearance, due to iron and manganese

stains, gives it its name. The vein is different from

ethers of the district, containing considerable pyrite

and some arsenopyrite."

~ ... ' .../ -- -



DeveloprriEmtl" Vertical -sha£t,' -may -be. "joineCito a ~. ""'" . " ~

drift adit
r

, 50 feet south ADd -35 ·:feet below the 'eMft,. . ,
" Jr'... " .

and driven north 'from' the ,edge of a;1'larrow 'canyori.,.CZ'h8 ,.'

adit has been extenfJive1ystoped. According 'to '1'ucker .. ".

(1921, p; 348)Q'l'he shaft is vertical to 7o-foot ·leve~,.

from this point sunk on an incline of 650 east.- ·On 70­

foot level a drift runs 100 feet N. 45° W., exposing an

ore body 60 feet in width. Mineralized zone made up of

quartz and brecciated wall rock. On 150 foot level a

. crosscut was run 60 feet west, and is said to be entirely

in uce." In 1929 Tucker and Sampson (p. 476) reported

the shaft to be 200 feet deep. The adit is not mentioned

in the old reports arid may be work done subsequently in

the 1930's.

- /' "-,
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Productions: U.<,;.S~:..Bureau;;Q£.Mines record~_credit the

••• ~"-' ,'" .""" .. ~~.~.,....'" ~"., ..... !.,.. .• ~.,.r;I\.-.,•• ~ .".,. ' ..~J•• ~: •• • " •

followLn9 production to a Pay.master.Mineloca~edin seo.
. ... ........, . ..' <.t' .

15, T. 3 S., R. 10 ,~<$" ~~~.{f: ":'[~d ~~er1'~ed~'j,y, w:~" N.~:';';'·'~·'i:':"1',::.
", ,.. '7'.:; " ,"--:t::)~\ -it:;·~>. "2. ,,;." ....!.t' ;:,~:,~~ ~"" . ~:.,' :'>~,.' <-

Thompson, Box 397, La Habra. This may be' the-'same 'a's' ,. ~ , " .. "
. ','

.' " ..~._. ".... ;:. ,'- ~;" ... ,.... ;_'",." .' .~' ,:. ~ _:-- ~~"i""'';,-';.-:!''r:' _, ,'i ~_ .~. ;~<._

the Black t'larrior .Mine for· which no record of production '

was found inasmuch as the years 1inted' ~~(&bciut the' "

time the Black Warrior'is said to have last been active

and no mine is known for sec. 15.

Year Crude Ore (tons) Recoverable Metals
Gola (ounces) S~lver (oUnces)

1935

1936

1S40

160

240

46

22.9

55.66

30.00

~

~6

3

--""

References: Tucker, 1921, p. 348: Tucker ana Sampson

1929, p. 426: 'l'uc)~er and Sampson, 1945, p. 128.

C.R.G. 5/16/61.



Black Warrior (1?aymaster) ~ne~' -':.t::,- ''- ~ .. ,'••
" .

)

~ ""_ ,,- -.,- '" '~ ".. ;," 'Aoc"!

Location I Sec.~, 16, ~':.' ~ (1)', T. 2 S~ ~
':) f~'" ,,,.-.-, ...,,'~

R. 10 E., s.a.M. (proj.), U. S. Army Corps of Engineers,'.. ' . '. ""--.
", -' },-,.

Pin~ham Well quadrangle, 15', 1943: Pinto 1-1ountains,

about 12 miles southeast of Twentynine Palma. 'nUs

deposit was not found in the field but the location

91ven above is very close (l'1illlam F. Keys, oral cann1UnJ.­

cation, January 1960).. Mr. Keys also inaicated that 1:he

Black \1arrLor a..,d Pax"Inastor are two different names for

the same mine.

Ownership: Undetermined.

History: In 19::1 the mine t;..rae OY.'Iled by Gold Park

Con.solidated "linen Co:apany (Tuc1::er, 1921, p. 343). Fran

1929 to at least 1945 the mine was owned by William F.

Keys formerly of Banning.. a.nei 'l'It:entyn1no Palms, present

address is P.O. Box 114, Joshua Tree (T-.lc}~er and Sampson,

1929, p. 476, and 1945, p. 128).

Geology: Highly ~:id1zcd vein quartz containing iron

and mangane~c oxides and considerable pyrite and some

.&rsenopyrite occurs along a general1y north-trendfng shear

zone in c,;neissoid-granite (Tucker and Sampson, 1929, p. 476) •

. I
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Development: A shaft 200 feet deep is vertical to

the 70-foot level fran where it. is sunk 65" east; at

thQ 70-foot level there is a dr.:t.ft. run 90 feet north-·

west and on the lSo-foot level a crosscut was run 60

feet west (Tucker and Sampson, 1929, p. 476).

Production: Undetennined.

References II Tucker, 1921, p. 348 J Tucker and Sampson,

1929, p. 4761 Tucker and Sampson 1945, p. 128, 141.

.I
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Development I tio mine workings were observed in the

NE!;( sec. 26. III the NW~ sec. 26, however, quartz veins

have been eXi.'>lo:ced by pits and shafts (See Hansen Mine

herein).

Production: Undetermined.

References: Tucker and ~ampson, 1945, pl. 35, No. 24.

C.H.G. 1/26/60.

..
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Boss (Goat or Gcai: Basin) Mine

Locations NE~ sec. 1, T. 2 S., R. 9 E., S.B.M.

(proj.), Valley Mountain quadrangle, 1956; Pinto

Mountains, Gold Park, 8.1 ~1es S. 270 E. of Four

Corners, Twentynine Palms (see pl. 1.../).

OWnership ~ Undetermined.

History: In 1921 the mine was owned by the Gold Park

Consolidated Mines Canpany, W. C. Winnie, president,

v. E. Schweng, secretary, C. W. Roach. man.aa;;er J Offices
{lNuI/~ 1.t:t /22- t?-4

1021 Black BUilding. Los Angeles." shaft '''ith about
~:i1.;/~.

1,000 feet of crosscuts and drifts at~~~J '/

including a 200-foot north drift ('1".1cker,1921, p. 347).

In J.929 the mine was idle, cU1 equipment had been

removed and apparently no work was aone .1.n ~"1e intervaJ.

of t1.me between 1921 and 1929 ('l'uck~ and Sampson. 1929,

p. 476). W. F. Keyes, Banning (present address - P.O.

Box 114, Joshua Tree) was the owner.

Geology I Tan colored quartz monzonite and hornblende

granite intrude the Pinto gneiss. LoCally. segments of

gneiss have been enquJ.fed and occur U xenolithS and

perhaps roof pendants. 'l'he mine area is much faulted and

aplite dikes, green basic dikes, and thin veins of gold (?)

bearing quartz. transecting all, other rock units, are

strongest" in these~s (fig• .1..../).

_.-,.'



Development: The main \'lorkings consist of the previously

mentioned 122-foot shaft with the associated drifts and

crosscuts. Four other shafts of '"arying depth, have been

sunk adjacent to and about 1,000 feet \lest of the main

workings (fig. 1:/). About 30 feet above the main shaft

an adit is driven 40 fect sout."l along tha plane of a

west-dipping fault (fig• .u). 'l'ha mine is idle.

ProdUCti0l11 UndeterIa.i.ned.

References: Tucker, 1921, p. 347; Tucker W1d Sam-poon,

1929. p. 476.

J.R.B. 2/l0/S9•

. ~! ..!..~ r; ::...:~ .t;'~J1 ;i::>-t.:t-7: F4 i:~:; ";' t.. .; ..n .~::~"~ .~, ~~ ", t.~..:,,~~~{~~-:;,~;;,~ ••_.~ ..::;.~~ .?-~~~j '.:
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Figure LI. Sketch map showing the areal distri­

bution of workings (A), and a geologic sketch map (B) of

t:he Bess (Goat = Goat Basin) mine (topography fran U.S.G.S.

1S' Valley Mountain quadrangle, 1956).



Blue Bell Mine

See Golden Bell JUne.
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Brooklyn, Los Angeles, and Gold Rosa !dines

Location: Sec. 1, T. 2 S., R. 12 E., and sec. 36,

T. 1 S., R. 12 E., S.B .. Mo (proj"L Dale Lake quadrangle,

1956: Pinto b1ountains, about 2~ miles southeast of New

Dale (Site) and about 5 miles north of Mission and

Sunrise ~'iells. '!'he BrooJ:lyn mine is probably in San

Bernarciino County (see pl • .;V) ,/ ~he Brooklyn-Los
I '

Angeles mines have been previously included in re~ts

on San Bernardino County.

Ownership: 'r1:10 Brooklyn and Los Angeles mines are

O\med by the Brookl.~'t1 llinj.ng Co. f c/o Clifford Coy, 2032

Gene\'ieve St., San Bernardino t1arc.h 1958).. The Gold

Rose mine is owned by Bonnie H. and Dean H. Oehl, 777

E. 9t.~ Ave., Sal1 Bernardino (l1arch 1958) •

. ~ 1'__ ·
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History; A gold-bearing quartz vein wag discovered in

1893 by .Ames and Walter Yager on the present site of the

Erooklyn mine. They worked the vein interffiitteriUy

until 1901. Fran 1902 to 1916 the mine was developed by

the Brooklyn Mining co., San Bernardino, and known as the

BroolUyn mine. The mine apparently \-Jas not again in
,

operation until ~le 1930's when together with the Los

Angeles and Gold Rose (1) mines it was consolidated under

one ownership and operated by the Brooklyn Mining Caupany.

0,:: ''l'he mines were shut down in 1941. P--",evious to 1930 water

was secured at t;he Supply mine in San Bernardino County,

and hauled southeast over the mountains on 5 miles of

dirt roads and trails. Because the water problem

apparently outweighed 1:11e convenience of m:U11ng tJ:i~ ore

in the area, a new mill was built at Gold Rose \'Jell.

This mill/built .in the late 1930's) is about 5 miles

south of the Brooklyn mine and 1 11dle east of ltission
. ,\

and Sunrise wells~~/<. _"i./)'

Geology: The country rock is quartz monzonite cut by
.5'

d1arite dikes and~ parallel quartz veins, about 1000
- '._-"

feet apart. Two gold-bearing quartz veins, one known as, , ,,",,

''''the Brooklyn, the ot.herthe Loa Angeles, bave -been the
• --~-<' ...

~%;most er-.Ansively deveJ.oped. TMy strike nor1:hwest, dip
_.,'I...

70· NE., range in thickness frau 2 to 6 foat, and are

;tl, locally stained with secondary iron and copper minerals •
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Daveloprnenta The 'Brooklyn vein is proven 1500 feet on

the surface and is developed by a drift. adit driven 550

feet nortro-.-est in the ve;1.n about lva feet below its outcrop.

About 300 fe.at fran the portal, a winze haa been sunk on

the vein to a depth of 200 feet. ~el workings extend­

ing fran t..~ winze at 60 (?), 110, 160, and 200 feet

below the adit level ha,,~ developed two ore shoots: one

\-laG 175 feet long, the other 260 feet long, and both, had

an average width of 4 feet. The shoots had a reported

value of $1.5 a ton. In t.he early 1930' 5 there was a 3

(750-pounds:· stamps) stamp mill and a 30-ton rod mill on

the property.

'1'ha main shaft. at the Los Angeles tiline is sunk

750 feet on the vein. About 540 feet northwest of tl'.e

main shaft another shaft .1s sunk 250 feet in .th8' vein.

A driff: on t.~e 120-£oot level connects these two shaf~.

Level work.i.ngs extend fran the main shaft at 52, 120, 320,

420, and 685 feet below the surface, and have developed

two ore shoots; ono was 275 feet loilq, the other 300 feet

long, both had an a~rerage width of 5 ;eet. 'l'he shoots

had a reported value o:f $12 per ton. In the early 1930's

there was a 3 (250-pound stamp) stamp mill on the property.



/

Tho tTo:-:-l:"..il1t3S a. t tho Gold Hooo :lino arc of muoh

1003 e;~~Gnt m1a co~sist ~ainly of 5 nearly vortical

:Jb3.rJ~S uit~ depths' rOllGins from 25 to at lCD.nt 250 feet.

Ono or both'of thu veins explorod contained coppor c~r-

bonato and buncho3 of Golona. ~o clots of galona

occill.'rcd Gporadico.l1y alon(~ the vuin und contained

valu.es in both cold and oilvcr ('I!ucl;:cr and SoJ:lpoon,

1930, p. 238). ~~o mine io now beine workod intcroit­

tently by Dean 00111 (K.:J.rl ':':'cnnpc1 ora.l cor.:12u:::~cntion')

3/0/60).

Production: :£.1110 BrookJ.yn, Loa Angolos and

Gold ':''\0 GO nineSHore mined sporudically from 1900 to

19~~. About 10,000

nearly 5,000 ouncos

WetS
tons o.t ore 0:0:t."0) r01:loVcd}fron uhich

Ii .

or Gold, 4,500 ounces of silver,

(,

3,000 poundn o£·coppo~. and 260 pounds of load were

rccov0red.

,;. ! •..'
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References: Cloudma."'1,. Huguenin, and lvU!rr111, 1919,

p. 802, Eric, 1948, p. 291. 300, N~A.man, 1923, pp. 221-222,

Tucker and Sampson, 1930, pp. 227-229 and p. 238: Tucker,

1930, unp'l1.bliehed Pield Report No. 331J Tucker and Sampson,

1931, pp. 289-290, Tucker and Sa~pson, 1934, p. 321.

J.R.B. 3/8/60
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Br~~~ (llills1de Group) ~ine

Location: l\il'i~~ and sw.t" N';~?.£ sec. 7 (proj.), '1'. 2 S.,

R. 20 ~., S.B.M., P~ce ~1adrangle. 1954: east slope

of tho .!\rica Mountains, 6~ miles south",est of Rice ..

C1.vncrzhip: tJ~detere':":lil1ed (1958).

rIisto:ry: In the early 1900's the Brawn Claims

cOITlpri~cd 't\';o separate groups, a north group of claims

held by Mrc. F.}.oyd BrOtJn (see herein under Brown Mine

l~ort.h) and t."'l1s, the southern group, which included the

main Cw'1\P u..'1d 3-stamp mill, under the ownership of

Mr. F107J'd ~rO'..m, a resident of Blythe (iA..errill and

'Haring, 1917, p. 542). The Brown Claims appear to have

bean most active during the ~~nties. They were reported

idle in 1929 (Tuc..':er and. SCll'Jpson, p. 476) and in 1945,

by which time they had been relocated as the Hillside

Group by T. B. Mulhall, Tecopa (Tucker and Sampson,

1945, p. 128).

(: /
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Geology: 'l'h.e Brown Mine explores gold-bearing quartz

veins in two SMf'll' zones which cut hornfelsi~ and
--t~

gneissic ~tasedimen'ts 't"Jhich une~lie southeast slope
~.

of the Arica. Hou..."'1tains. Tha rocks strike about ti. 50°

w. nnd dip 45° SHe The shears appear to 'ba en echelon.

One, striking N. 5° W. a..'1d dipping 600 W., is mq;>osed

for sGveral llUl'1dred ff..~t at the nort.'1 end cf tho

property, the ot..~er strikes N. SOO 11., cUps 70° SN.

'cmd crops out irregularly for roughly half a mile at

the south end of the property.

Development: Il'he north shear zone is explored by a

Bingle drift adi t aDout 40 feet lo.:~g fran wh..i.ch two

short stopos extend 1:0 t."'!o surface and below which a

winze extends to a depth of 12 feet. 'rhough these

workiriga appear to explore an ere shoot, the vein is

11ttle more than a foo~ wide at the portal. Papers
r].l ,. ~ ;./~, - ,I. "7:",-:t

.found near theS~fn9s indicate that it was located
'i' "

(or reJ.ocai:ed) by '1. a. 1·1ulhall, in 1944, as ~

Dewey No.5. Presumably, 1 t was part of the old

Brown group.

J _~. \
/7,':,....'..;._L_.'_'__,.__._~_/
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Development of the south vein consists of a

vertical. shaft of uncertain depth, a 100";foot shaft. .

inclinod 600 south-westward on t11e vein, a short a<llt,

and extreme southern workings marked as an adit on the

topographic map but not visited.

The'inclined shaft, situated about 100 fect up
,

the slope west of the old camp aite, and the vertical

shaft about 300 feet to the nort.Jn.lest, appear to have

been the principal sites of activity on these claims.

A contorted and fract'.n-ed quartz vein as much as. one

foot thick lse::posed .in the portaln ,of these shafts.

An old tripod head frame still stands at the collar of

the inclined shaft and light timbering is intact witr~

it. (1958). 'l'he extent of the underground workings was

not. determined. The short adit was eriven in tho

(

(



(
Brown Mine North

Location: NW~NE~ sec. 1, T. 2 S., R. 19 E., S.B.M.,

Rice quadrangle, 1954: east slope and at the north end

of the Arica·Mountains, 6 miles southwest of Rice.

~1Derships Undetermined.

History: The name of this mine is inferred from an

early report (Merrill and Waring, 1917, p. 542) which

referred to "Mrs. Floyd Brown's mine--located north

of the Gray Mine. tt (Sea herein under Brown Mine).

Geology. A gold-bearing quartz vein lies in a shear

zone in gneissic metasedimentary rocks. The shear zone

(
.!.. strikes approximately north and dips about 500 W. It

is traceable for about 500 feet along the strike, but

ta1us obscures the exposures.

The quartz vein ranges from 1 to 18 inches in

thickness. It is fractured and sparsely mineralized with

iron and manganese oxides, and chrysocolla.

r· /-./ 'r:"_.
- ---I :< /.-/ ,~ .



Development 1 The claims have been developed

through an adit (shown on the topographic map), a

10-foot\ vertical shaft, and several shallO\., prospects.

The adit is driven about 25 feet southeast,

on a vertical quartz vein as much as 2 feet wide,

exposed on the slope of the ridge. This opening is

part of an earlier period of development. The 10­

foot shait is new work and explores the alluvium

near the base of the slope at a point about 1,000

feet south of the adit. The presence of a discovery

in the shaft could not be determined from the collar.

Production: Undetermined.

References I None.

R.B.S. 10/17/60.

(
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Produ~tiona Statistics were not found for these

cJ.a1ms, but: the'vein material reserr.b1es that of the ngarby

Lum GrJ and Mountain Oueen mines.
"-

References: Merri.ll CL,d Waring, 1919, p. 82, T"\lcker

and Sampson, 1929, p. 476-477; 1945, p. 128-129, pl. 35.

R.B.S. 4/11/58.
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Development' The vein was explored by 4 inclined

shafts. An adit ~as driven west in the side of a steep

ravine for a distance of about 40 feet. It is at the

end of the road and may have been used for storage as

there is no clearly defined vein where it enters the

slope. The 4 inclined shafts are about 200 vertical

feet up the slope to the west of the adit. The

southernmost shaft is inclined 450 SW. and is 12 feet

deep. Ilnrnediately north the other 3 shafts are spaced
-- - -~ - -- ---- - ._--.

unevenly aleng the shear through a distance of about

300 feet. The strike of the shear Swings to the east---_..

so that the southern two shafts bear due west and ~~e

sanewhat isolated northernmost shaft bears northwest.

All three are inclined from 50° to 60°, coincident with

the shear zone. ~'rom south to north these shafts are

respectively 60, 12 and 60 feet deep. Though a small

amount of drifting and stoping appears to have been done

the exact extent was not determined. The ore was trans-

ported from the site of the shafts to a loading point

lower on the slope by means of a tramway about 400 yards

long.

Production. Undetermined (1958).

Referencesr
- ~... -' .... - ~ ,... ..- :

~~rrill and Waring, 19~7, p. 542:
. -.. :..,.

.,

"
Tucker, 1929, p. 476-4771 Tucker and Sampson, 1945, p.128,

pl. 35;'

R.B.S. 4/11./58.
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Bryan mine

Locations Sec. 32, T. 6 S., R. 16 E., (proj.), S.B.M.,

ChuCk~11a Mountains quadrangle, 15', 19457 7~ miles south­

ea~t of DeFert Center and 1~ miles scuthwast of Corn Spring.

OWnership: Undetermined (1959). This claim was pat-

ented by Ja.mes M. Huston, in 1915 (u.s~ Bureau of Land

Management records). In 1945 J. M. Huston of Los Angeles,

presumably the same man, was reported·.to be the owner

(Tucker and Sampson, p. 12<3).

H1e:tory: The Bryan mine was operated from 1898 to 1900

by Adams and Pickering. The ore was processed in a two­

stamp mill at Corn Springs (l~rrl11 and Waring, 1919, p.

539). 'lihe property \Vas described in 1945 (Tucker and

Sampson, p. 129). In that report two claims, the Bryan

ana Dottie Wellborne, were included under the name Bryan.

The Dottie Wellborne (see herein) 1s not near the aryan.

It is in the next township to the wes't:, if! tied to U.S.

Location I"1onument no. 80 instead of U. S. Mineral Monument
... .. ~~. -

no.146 as 1s the Bryan, and was part of the Red Cloud
-",

,~. . -..' .. - . . . ~

Mining Company holaings (Saul, 1962, p. 3,7).

(
\
"', .._.

Geology. Several en echelon shear zones and asso-
::>~)·"':".~lfi ~')t:l~~r",t_~:.:~;~o<:(>:) ·:'1.·1ef"f:·~· .~' _·~ir:.:- :):,.3. :~- .:~.~:.;~: -'~"-'''-''

c1ated quartz veins are exposed for· about 1800 feet
~ ~-:t .::" -:to _L1~ r:H"'£~ "; ~j"·l.~Ls~ • :<5t:$1.~~~R$rl C:..F. c. ~.r;: ~~"-~.~ ~~- Ott:; :~ "l ~~- :.- .:{-., " '._~

down a. ridge. They· strike ·north to N. 30° E. and dip _f;

ri~~ \tr.tfA,t~'1c<, ~~!.J::~li:j;ja 'e.{'!j' 1.~.;".l~·:':'''''::.·~:·'~1 ]~:::1:t.~::i" :.}..;,..~.-..
50· W. and 1m. 'rh& veins range fran fine stringers a

::(,.~ ~l.j~U~:) C£!~ ;a;:.t-o~i':.;.~)q- ll~i!'e3 t ~ ;i;;-~Zo;:1~.t·t -~~"'·..i\,.;..:..:6 -:~:v.::~J ::;.} ._";:~:~"~ .,-

fract10n of an inch w1de to as much as 3 feet 1n width•
. - .- . ~

~s 5cl~ 3fi 3d~\_J :;'(1 :::6,s<lq~ ::1!J~: \:~ L13-~·ryfI.,~.::: -:0':'"i\:-~(~"j >'[7._£(;;,~;".



( .Cactus Group of r'l!ines (?)

Loc~tion: Secs. 22, 27, T. 3 S., R. 13 E., S.D.M.

(proj.), U. S. Army Corps of Engineers Eagle Tank quad-

rangle, 15', 1943; northwestern part of th~ Eagle Mount-

ains, 6·;.. miles southeast of Mission V'~e11, astride Cactus

Gulch.

Ownership I Undeterm.ined.

History: The Cactus group was located prior to 1900.

The property was surveyed for patent in 1900 (Survey

.t~o. 3830) and 3 claims (Cactus, Hustler, Short Horn)

totaling 31.06 acres were patented in 1903 to Tne Eagle

Mountain Gold l-tining Company. Remains of a camp site

suggest the property was active during the 1930's. Idle •

. Geology: Shear zone in metasedimentary roel,s in-

truded by quartz monzonite. The shear zone strikes

N. 100 W., is about 10 feet wide, and contains a vertical
.' .

brecciated quartz vein. The sheared rod; is stained red

brown by iron oxide.

~ .J -~.~
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~'i 1'19u£0 l.J. Sketch map showing t.ho .location and
..l;~~,*'.:'i~~~:~;'~~'~'''-:'' --:~:.<;~;f~:,,,._ ..1,_ ..~~¥:~~'~" ~~, '~.....~/~ ..}, ".;,.' .. /', ~ ~

4l.stribut.1on of the'tforkinqs of the CarloS· Jr. 'gold mine "
~" -~}.-.~. . . ... ~~~\.....;, ~ ~~ =:;~':'~:i'->-2} ...:;:.~; ..: -- .. _ ~ .

(topography fran U.S.G.S. lS' Valley Mcuntainquadranqlo, ~.
/'.''''''-~-':'':"'.i~':::''>".'.~.~.. ,: .. )., ~r~; ..... ,'.,

1956) •. .~. .,'.,.
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'l"'ne country roc.1t is porphyritic granite, lenti­

cular bodies of dioritie-to gabbroic composition and

fine-grained basic dikes~ .

The quartz veins are heavily stained and

poCketed with iron oxides. There are ~aller pro­

portions of pyrite and stains and tlU.n cruets of

copper minerals.

Development: The property was developed at three

levels apaced at roughly equal intervals up the rioge.

The lower level is a 30-foot adit driven S.

30° W. on a vein as much as 2 feet wide.

The middle level consists of ~~ adit driven

s. 300 W., 280 feet through sheared and jointed granite.

About 130 feet from the portal a short crift extends

35 feet to the right and a 45-foot drift was driven

left fran the end of the adit. This level appears

to have been exploratorY1 it cuts no veins.

The workings at the upper level "-~re unsafe

and were not thoroughly explored. . They appear to

consist of an inclined shaft about 40 feet deep from

which a drift extenc'ls southeast aJ.onq the vein. 'I'be

vein i8 stoped to the surface for SO feet southwest

of t:he shaft. Ore was moved from the upper workings to

the canyon below by means of a cable tram~y.

_ ... 4.~ ••••"'. "":

~: --} ..:.



Production II No production data were found for this

mino. The ore was reported to have milled l? 7 per ton

('I'udte~ and Sa.-npSO-"1, 1945, p. 129). Most of the mining

probabl.y \oJas dono between 1898 and 1900.

Rof~r.ences: 11errill and Waring, 1919, p. 539: Tucker

and Sampson t 1329, p. 477, 1945, fa 1291 Saul, 1962, p. 7.

R.B.S. 3/13/59

.­
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Development: The shear zone is cy-plored by a drift

ad1t of undetermined length driven N. 10· W. About 500

feet to the northwest of the portal is a crosscut adit.

About 3/4 mile to the south a 75-foot vertical shaft

explores a copper-stained shear zone in quartz monzonite.

Production: Undetermined.

References: ~O,~;)
C.H.G. 5/16/61.

... ~. ~ .~:' }­
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See Pinto Mine.

Calidonia Mine
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Captain Jinks (J'E:nks) Mine

Locations Sec. 1 (1), T. 4 S., R. 10 E., S~B.M. (proj.),

U. S. Army Corps of Engineers Pinkham Well quadrangle, lS',

1943: southec.stern Hexie Mountains, Joshua Tree National

Monument, in rugged hills north of upper Porcupine Waeh.

Ownership: Undetermined.

HiDtcry: 'rhiu property i.s said to have been discovered

and werked by a Captain Jinks or Jenks in 1874. About

1900 it was held by C. A. Pinkham. In 1951 it was

relocated as the Phyllis Silver by W. F., Frances M., and

Phyllis ~~ Keys (personal co~munication, w. F. Keys).

Apparently the property has been long idle.

~.
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Geology: The mine area is undcl:..La~n by an 19neous-

mota~orphic complex (Chudcwalla Complex?) including

hornfel~, quartzite, biotite sChist, quartz biotite

gneiss, and diorite. Two nearly p~xallel quartz veins,

about 300 feet. apart, have been explored. The east

vein strikes N. l5 G -200 W., dips 60° tm., is 1 to 2 feet

\~ide at the main shaft and cropE out intermittently

southeasterly from. the slk"ft at least 1 t 500 feet. The

foob~all is quartzite and biotite schist and the hang-

ing wall is a weathered diorite dike and quartz biotite

gneiss. The west vein crops out in a shear zone \'Jhich

can be traced for several thousand feet along the east

side of a ridge. The vein strikes N. 250 W., dips.SOo

NE., is 1 to 2 feet \dde, and is blacl~ to red brown and

yellow brown iron-stained quartz ~ith sparse green and

blue green copper coatings. No sulfide minerals ~~re

observed. The foot\-Jall is hornfels and the hansing wall

is sheared hornfels and quartzite 10 to 15 feet wide.



Developffientl The east vein is explored by a deep,

steeply inclined shaf.t at its north elld. About 175

feet to the southeast and 100 vertical feet below is a

caved drift adit, which may have once joi:ted the shaft.

Sever~l pits, trenche~and steeply inclined shafts

explore the vein about 1,500 feet fartller southeast.

The ,,;est vein is explorea by 2 deep ver­

tical shafts about 300 feet: apart. An open-cut about

10 feet deep and 100 feet long extends northwest along

the vein from the northern shaft.

(

.; >.'

Production I

References:

C.H.G. 5/18/61.

Undetermined.

None.

-, -.,.-)- ..._;~ -
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Captain Jenks Claim

See Ruby Lee Claim and Millsite.
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Carlos Jr. Mine

Location: SE~ sec. 1, T. 2 S., R. 9.B.,. and the w~

sec. 6, T. 2 S., R. 10 E/. S.B.U. (pr.oj .. ), Valley

Mou-"ltain quadrangle, 19561 Pinto Mountains, Gold Park,

about 8.7 m.ilea S. 29 E. of Four Corners, Twentynine

Palms (see pl. J:....I).

Ownership: Carlos J. Bassler, Jr., 2112 Cedar Street,

Alhambra, awns several unpatent-ad clai'lt',s (April 1959).

Histor.i' Work ~pparentJ.y has baen done as long ago

as 1945, and every year since. Nest of it appeaz:s to

helve been done in the past 14 years although one aha£t

may be much older.

(
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Geology II In the SE~ of sec. 1, about l:s miles south-

west of the Silver Scorp1.on gold mine, hornblende
~-4 ~

granite e:r::J;SSc"oa~ed~ flne-gra:loned green basic

dikes, as much as one foot thic..~, and tan to brown

Wl11te Tank quartz monzonite intrudo the Pinto gneiss.

The same rock types occur in the \'~ sec. 6, '1'. 2 S.,

R. 10 ti., about 1, 000 feet northeast of the Silver

Scorpion gold mine (figs. 1:...1 and £..I). In add!tion,

the Gold Park gabbro-diorite 1s exposed in a southeast­

trending ad1t (fig.. .£...I). This ~ea is much £au.tted

.and hematite and gold (?) bearing milky quartz veina

are provalent in the fractured zonea. Thin pegrnatitcs ,

and fine-grained green basic dikes have ooen exposed in

most o£ the rrajor workings and in nearly every prospect.

Development: Southwest of tho Silver Scorpion gold

mine a boarded-over, shaft is sunk to an unk.n~m depth

in hornblende granite. I!Jtr.lediately south of the shaft

is an ad1t driven east about 15 feet (fig. 1..../). Nart.'l-

~ "'-. .'~ ~.
1- • .:t..,' _. . .•.~ ~ :. ~. ; ,..i.... ~. _ , .......

References I None.

J.R.E. 2/11/59 and 4/13/59•

. '\ ; ." .....,
J '
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1'1gure A-I.. Geologie sketch map of a part of the

Carles Jr. gold mine.
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Cathy Jean Mine

Location. NW~NV~~ sec. 25 (proj.), T. 1 S., R. 23 E.

S.B.M., Vidal quadrangle, 1950; in a shallow ravine on

the extreme nort,..~ern margin of the Riv~reic1e Mountains

4 miles south-southwest of Vidal.

OWnersr~p. Undetermined (1958).

History: Undetermined.

Geology' The rocks 1n area of the cathy Jean are

hornfelsie-to gneissic. They are cut by a minaralized

fault and a basic dike. The dike appea~s to have been

intruded along the fault; both strike N. 75° W. and

dip 85° ~m. In addition to tha dike, veinlets and

lenses ccmposed of iron c.·..tides, chrysocolla, malachite,

barite, and quzuotz, form a vein or zone, which reaches

a Inay..imum widt..'l of 6 feet in the plane of the fault.

(

, "
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(
.....~_. Development: Two inclined shafts of undetermined

depth were driven to the northeast at angles of 700 to

80· in search of gold. The lower of the 2 shafts

enters the vein from near the bottom of the ravine.

The vein is about a foot wide at tlle collar and appears

to pinch out to the southeast. The upper shaft follOWs
,

t.he same vei.n to an unknown depth. -It is about 300 feet

nortl'lwest of the lower shaft, and about 50 feet higher,

on the west. side of the ravine. At the collar of thi.s

shaf'l: the vein is exposed in its maximwn thickness. It

appears to pinch out in a few tens of feet to the north-

west but it is not well exposed. In the lower shaft the

basic d1]..e is .-- the foot wall of tho vein and in the upper

shaft it 1s the hanging wall. Though the relation of

the dike to the ore was not determined, mineralization

resembles that of other mines in the area in which no

basic dikes are associated with the ore bodies.

Though a road is open to the mine, no structures

or equipment axe present. 'the shafts are open and dry

but dangarous to enter.

Producti01'1: Undetermi.ned •

References I N01'1e.

R.B.S. and C.H.G. 12/18/56.
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See Bryan mine.
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Chuckwalla Group
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See aryan Mine.

Chuckwalla and Model Group



Chuckwalla Spring Placers

Location: Sees. 9, l~ and 16 (proj.), '1'. 8 S., R.

17 E., S.B.M., Chuckwalla Spring quadrangle, 1953; l2~

miles southwest of the junction of Blythe-Niland Road

and U. S. Highways 60 and 70, a point 25 miles west of

Blythe.

Ownerships An undetermined number of unpatented

clabns are, or have been, held in this area but most

of them appear to be CU;)andoned (1959). 'l'he Lost River

(figure --I) and Old Channel claims are currently (1959)

held by Ben I. Brewer, 4920 Druid Street, Los Angeles

32. These claims are in sec. 9, near the road to

Chuckwalla Spring•

. History: According to local residents these gravels

were \'..orked by emall-scal.e, hand methods during the 1930·s.

Since then activity has been sporadic. Mr. Brewer has

held his claims since 1956.

, ,.- .. '
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Geologyz ~~is gravel deposit overliea the~

pedimented north edgo of the Chuckwalla Mountains. OVer.

most of this irregular bedrock surface the gravel appears

to range from 0 to as much as 100 feet in thickness. In

local, small areas the gravel is much thicker. Both the

gold-bearing gravel and the underlying bedrock have been

trenched by water courses heading in the. range to the south­

west (fig. --./).. The fault bounding the nortt" slope of the

range is exposed in the walls of a northeast-trending wash

in section 10. Northeast of this fault the grave18 dip

more steeply into a down-faulted basin of ~ndetermined

depth. To the extent ~~t the gold is concentrated on

the bedrock this fault is a natural northeazt lim.it for the

d~posit. According to Mr. Brewer however, there are many

layers of hardpan in the gravel and gold has been found on

~"1ese "false bedrock" surfaces. Presumably such layers

extend northeast across the fault. The gravel i9 a poorly

sorted mixture of subrounded fragments of igneous and

metamorphic rocks in si=es ranging from silt to boulders

several feet in diameter. Flat, flag-like fragments are

common and commonly lie in a shingled arrangement. Relative­

ly unworn nodules of chalcedony are present in fair profusion

on the surface of the deposit, ,apparently having been derived

frOl.. volcanic rocks to the southwest.



Local residents rGport that this is not a rich

. deposit but aome .spata have payed well. The presence of

silt and clay-sized material ma}~es a clean separation of

th~ contained gold difficult but this may be overcome in

part by \VorJ~ing the loose, relatively clean reworkod

material in the present water courses.

Development I Mining of this deposit has CCDsiste-d of

shallow pits and shafts, short adits, and trenche~ --

what miners would call coyoting or gophering. In addition

shallow benches have been cut on favorable streaKs

exposed in 9\11l1es (fig. --'). The gold has been con­

centrated by a variety of small dry-washing devices

in the absence of a dependable water supply. Accurate

figures on th~ abundance of the metal in the gravel

are laCking_

Productionc Undetermined. 4tH g: ; 19sa J
::;;".~

References I None.

R.B.S. 11/19/59.
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C.O.D. Mine .,.....

Location: Sec. 2 (pr~,
"-..

': .
.- ...-'.

U. S. ArrrlY Corps of Engineers

(proJ ,) ,
T. 7 s., R. 15 EA' S.B.M.,

Chuckwalla quadrangle, 15',

I

\

.. ,

l
c ".

1945; about 1 mile south of Aztec Well and 6~ miles south

of Desert Center, in the Chuc](walla Uountains. !fha An

unimproved road Mh±Eh extends southwest from U. S.

Highways 60 and 70 to the Corn Spring-Aztec Hell area.

Ownership: C. E. Squires, P.O. Box 437, Desert Center.

History: In the years 1939-40 the C.O.D. wa!il operated

by Carl De Vaul, DeF-ert Center. The present owner haa

been cleaning out the old shafts and installing tir.~er

and sheathing as assessment work.

Geology: Crushed quartz veins ranging from 0 to 2

feet in thickness lie in a fault zone as wide as 4 feet.

The strike is N. 20· W., the dip is vertical. The veins

are ·poorly exposed for a strike distance of about 500

feet. They contain pockets and fissure fillings of

iron oxides which bear free-milling geld. Pyrite is

present but larg~ly ccnfined to the extreme southeast

end of the outcrop.

Development; Development con~i6ts of 2 vertical

shafts sunk on. the fault zone about ·15. feet apart at

the northwest end of the o~tcrep. They are ·25 and 39.:;-.:.-
..-;.-p

~-..:::-"~'
feet deep. To the southeast the dcpcst.t: j~;·~€~n

. ." ~:;,,--<,,!~~
..,p-

probed through·5 shaJ.low pr~,~tti:
->J>--~,z;':""'~'",.

--.-".

. , ' ~'}
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Production: According to C~~s. Bureau of mines

records (published with permission

and one ounce of silver were

1939 and

5 ounces

recovered.

tons of ore were

of th~ owner) in
'~

shipped frcm ~~ch

References I

R.B.S. 4/29/59.

~..,
>.';' .

None.
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Combination Quartz Mini~9 Claim No. 1

Locations mi~ sec. 12 (?), T. 4 S., R. 10 E., S.B.M.

(proj.), u. S~ Army Corps of Engineers Pinkham Well

quadrangle, 15', 1943: southeastern Hexie Mountains,

Joshua Treo National Monument, at the north edge of

upper Porcupine Wash.

O\vncrship: Chester A. Pinkham and Charles W. Land­

ford (1935). Undetermined (1961).

History, Claim located by Pinkham and Landford in

July 1935. Apparently some development work was done in

the 1930's. Idle.

Geology: Shear zone in fine-grained quartz monzonite.

The shear zone contains an iron-stained quartz vein as

much as 2 feet wide whicn strikes N. 55° W. and is

vertical.

Development I The quartz vein 1s explored by means of

a vertical. shaft 15 feet deep joined at the bottan to

a southeast-trending drift of unknown length. Two shallow

pits have been opened on shears about 2S and 75 feet up

hill from the shaft.

Production, Undetermined•

.References I None.

C.H.G. 5/1.8/61.
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Copper Giant (?).-l>'t..ine

Locat~on' SB~NW~ sec. 28, T. 4 S., R. 9 E., S.B.M.;

Lost Horse Mountain quadrangle, 1958; in the Little San

Bernardino Mountains at the east edge of Rockhouse (Fargo)

canyon, 11 miles northeast of Indio.

OWn~rshi.p: Undetermined.

liistoryt Locally sai.d to have been worked by Herman

Price, Desert Center, ~ho did the ~ast work 1n 1915.

Apparently long idle.

Geology, Banded quartz-biotite gneiss and quartz

monzonite gneiss with biotite schist 1ayera (Pinto

gneiss). Banding trends N. 45° E., dips 40° SEe No

evidence of mineralization or she~ring was Observed

at the adlt portal. A few pieces of vein quartz'2 to

6 inches thick "'lith very sparse iron oxide stains were

found on th~ dump.

Developm~ntJ Mit dr;lven li.. 70· E. Size of dump sug-

gests se~eral hundred feet of underground workings.

Production J .• Undetermined.

ReferenccsJ None.

(

C.H.G. 5/20/61. ../
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Ov:nership: Und~termined.

(
<,----;,,.'

! .

History: U. S. B'.1rcau of r-:lneE. records indicat~

this mine operated in 1939 at w:b.ich time it was owr.ed by

John Seipel, Perris. No ether record was found.

GeclOS""J: A pcorly..e:x.po~ed quartz vein crops out on

the north slope of a diorite ridge fer a distance of

l:oughly !iOa fe::{;t. 'l'hc vein strikes S. 75° E., dips 25°

SVl. and is os much as 4, inches thick. It is.sparsely

£tain~d ~nd pocketed wi'~~ iron oxideD and contain£ scattered

bictit~ mica crys·tals.

Development: The v~in is explored by one short adit

and 2 inclined s~ftssrcupedwithin 100 feet of each other.
v'f ,tL--<.i( ,i:.:"C-'~:j :,/

'rhc aditx.is aJ:>out lS feet long and is boarded

up fo~ sto~age space. The 2 inclined shafts, tho middle
1A.ftn./'; , ("~)

and east .~. are near a dirt road e..--:tending ,,;est from
/\

the adit. The middle shaft is inclined 20°, S•. 65° E. to

an inclined depth of 60 feet. AIthough a vein 3 inches

wide is 6>:pozed at the portal, no sLrnilar body was seen
. f:

in the shaft. The east shaft was driven S. 35° if. at a
(\

10· inclination for a distance of 30 feet on the vein.

'~~T)'.. , / ~

) . ):'-
'-.. "



Production, In 1939, 25 tons of ore yielded four

ounces of gold and blo ounces of silver ~'. - ..litte·.. (r9~~.

References. U. S. Bureau of Mines files, San Francisco ..

R.B.S. 6/19/59.
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( Caw Ball Mine
;'. , .)

Location: .Sees. 2and.:10, 'r. 2 5., R.ll E., S.B.M.

(proj • ), ValLey Mountain quadrangle, 1956 J Pinto

Mou."'1ta1ns, about. 7 miles south of Old Dale. on the"

Twentynine Palms Rigm'1ay.

Ownership s Undetermined.

History: undetermined.

Geolr.>gy: In the nu.118 area quartz monzonite is cut

by several steeply-dippinq minor faul eta of randcm

orientation. The faults contain discontinuous pOds

and stringers of chalcopyrite and gold-bearing quaxt~.

The largest observed stringer was about l-foot "ride.

( At location 1, figure 1/, where older alluvium has

nearly obscured the bedrOck, is shaft is sunk at least

100 feet in a N. 10° W.-striking and 75° SW.-dipping

fault. At l.ocation 2, a shaft is sunk at least 50

feet in a N. 60· E.-tren~9 and 75· SE.-dipping fault

zone as much as 3 feet: wide. The shaft at location 3 is

only 15 feet: deep and is sunk in a sinuous but generally

northwest-trend1nq and 70· SW.-dipping fault. At

location 4 a shaft is sunk about 30 feet in a north-trend-

1ng vertical. fault.



Devela£>mSnta The lOo-foot plus shaft at location 1,

figuro 1/ probably contains drifts on several levels in

the fault plane. Shallow pits and trenches have exposed

the fault several tens of yards along its surface course.

Workings total an esti!'(',ated 200-300 feet. 'l'he SO-foot

plus shaft at local: 2, r..as a drift about 20 feet south­

west on tlw 10-foot leveJ.. and probably has drifts at

lower levels in the fault plane. Total workings are

estimated to be about. 400 feet.. Hera also shallow pits

and tr~'1ches have exposed the faultseveral 'tens of
).r-' -;-i":- r'·'· ..

yards along its cO'..lrse. Shafts at local:a 1 and 2

are readily accessible but for those at 3 and 4. fooi:

travel is necessary. The mine is idle.

Production: Undetermined.

References: None.

J.R.E. 3/28/60
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Pigure .V. Geologic sketch map showing the
.'

location and distribuUon of the workings at the Cow

8ell Mine.
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Locationz

Crescent (Damnonk) Mine

(IJyoj.)
u

Sec. 1, T. 7 S., R. 14 E.; S.B.M., U.S.
II

Army Corps of Engineers Chuckwalla Mountains quadrangle,

15', 1945; on the southwest edge of the ChuCkwalla

Hountains about 10 miles, by dirt road, south of U. S.

Highways 60 and 70. The Balli~onk mine is marked on

the topographic map but this appears to be a former

well, reservoir, and/or mill site.

Ownership: Joe B. McNeil, and others, 11704 S..

Vermont, Los Angeles (1959).

History: ~e crescent is a new development, located

in 1954 in search of uranium minerals, at the site

of the old Baumonk gold mine. The older mine seems

never to have been recorded in the literature.

According to the owner of the Crescent, who talked with

the aging y~ .. Baumonk, the Baumonk mine was worked late

in the last century. The ore 'Was shipped from San Diego

to England to be emelted.

(

.--.. ..-. -':>- •••-' .;'. '..: '.
\..-

. -..... -~.. '~ . '" ~ ..
~ •• V'_' ·4~.

,,'?

>... . '.-



(
Geology: The Crescent rnine explores a fault zone the

erosion of which has fo~m~d shallow ra~ines on op~osing

sides of a low ridge of gneissic rocks. This zone of

fractured reck is as much as 18 feet in width. It

strikes N. 15° E~ and is vertical. Because of dust in

the workings and rago11 th on the sur fa,ce the nature of

the m.ineralization ·...,as not clear. According to Walke.t-

and others, (1956, p. 26) -- CfRadioactivity was noted in

a zone of iron~ and manganese-stained altered rock that

is 12 feet thick and traced for 150 feet. Radioactivity

10 times background count is concentrated in a zone

2~ feet thick within the zone of altered rock. Samples

collected by the U. S. Atomic Energy Conmlission assayed

as high as 0.094 percent equivalent uranium."

The owner states that autunite has been

identif~ed in samples from this deposit.

The Baumonk. claim& -covered an undetermined

number of quartz veins poorly expooed for_about 300

feet across the .slope adjacent to and northwect of the

Crescent. These veins are as much as 2 feet in width.

They strike N. 40° E.; their dip ranges from vertical to

50° NW. OXides of iron occur as small pockets and
most

veinlets in the quartz as with~ of the free-milling
1\ '

gold ores of the ~uCkwalla Mountains.



Develcp:nent: The Crescent mine is entered through

an adit driven lQO feet nc.ctheast on the fault zone.

P~cut 5) feet from the portal a raiBe extends to the

surface; 60 feet from the portal there is a 40 foot

~..lnze •

The principal develcpment on the Ba~~onk

is a vertical shaft of undetermined depth about 35 feet

west of the adit portal of the Crescent. The remaining

development c~nprises a lO-foct shaft, a 30-foot inclined

nhaft and an open pit 15 feet deep. These openings

are grouped in a broad triangle about 150 feet west

of the dee~ shaft.

Production: No shipments have been made from the

Crescent (June 1959). The tonnage shipped from. the

Bau..nonk \"as not determined. Some of the ore is reported

to have been rich but ore presently access~le in the

shallow workings averages about ~18 per ton in gold.

(J. B. MeHail, personalcOllUllunicati,on).

Reference8~ YJalker,: and otherS:, 1956, p. 12, 26.

R.B.S. 4/30/59 •
. ~ ..... - ,'" . ,_...... --,-::-,..
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Da.l.ton Mine

.. '

: ..'

Location a Sec. 24 (1), '1'. 2 S., R. 11 B. (?) and

sec. 19 (?), T. 2 S., R. 12 E., S.B.M. (proj.), U. S.

A~y Corps of Engineers Pinkham Well quadrangle, 15',

1943: l'into Mountains, about. 3-~ miles srothwest of the

Gold Crown mine and 2 3/4 mileB northeast of Pinto

Ma<.Ulta.1n (see pl. 1/).

OwnershipJ Undeterm.1ned.

HistoryJ Apparently tho mine was discovered and

operated during the 1930's.

Geologys The main workings of the mine are near the

head of a small northwest-trendir.l9 box canyon and high

.on the nort:heaat slope of the adjacent ridge. In tlUs

area the country rock is quartz monzonite cut by a

major north-northeast-trending a."1d 6S IS -70° west-dippinS

fault containing a chlari1»-rich quartz vein l~1 feet 1n

average thickness. The fault. cuts the canyon at nearJ.y

right angles and 18 visable in both ridges on either

.side 'Of the canyon, a d1stance of aboUt 1/10 of a mile.



·.".....

Development: The main shaft is sunk en the vein at

laast 100 feet. Judging fran the s1zeof the dump there

must be drifts on one ~6"'or mora levels. ' tI:otal work-,'"
1n9s are estimated to be at least 1000 feet. An acllt

opens directJ.y nort.~~ast of tho shaft and is driven

in the plane of tha faul.t about 200 feet, into a north­

west-trending ridge. A few yards past the hill crest

t;he adit has bee.91 stoped 18 feet to the surface aver a

distance of nearly 35 fact. The adit ends 18 feet below

the ground surface in a shaft sunk on the vein a.t least

SO feet. Thera are several minor shafts and a.d1ts about

3/4 of a ndle southeast of the main workings near an

abandoned campsite. Principal among these J.s a nor1:h­

trending drift driven in a 60° west-a;.ppinq £ault. The

drift was not. entered but. is cst.1r.'.ated to be 200-300

feet lonq. Narrowjand in many Place,; steep roada provide

access to the ~ne area.

Production & Undetermined.

Reference, llone.

J.R.B. 3/30/60
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Deser,~, Gold Group

See Meek Mine and 'fllelma Group.
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DOGert Kine l1ino

Locatirju: ;Joc. 1}~·,: 1£. 2 S., 11. 12 E., .3.13•.11. (proJ.),

u. G. A,r':2"'J corps of :~n..;incern0aGlo ~anl':. quatlrnnc;10 t 15 t ,

19l j.3; FU1tO ilounto.iD:J, about 3 nile::. north-nol.'thoaot of

Hisnion ond iJunri~:;c,!i)11G (pl. 3.1 )_

L08 ,AD-G,~loD, still O'\'la 2 patentod clcius; tho DiG CroDa

und tho ~)oocJ."t F..ing.

History: The DiG Crono clab HUS Iocat;od Ju.:lO 12 t 1897 t

o.nd tho Dcncrt Kin;::; elGin Jal~u~ry 1, 1897. Host o£ the

t-lorl\: HaD dono prior to 190G t1hon tho 8U:::VOy for patent

\las :J:J:la, hut the ::line \'1DS oc',;ivo in 1930 for a Quart

1/oriod o.r tine.

GoolOLrJ: i:assivc quartz nonzonito io p:'obubly cut by

fau.lto con~:::dn i TlG ,ClUll"tz vaino. 110 £ie1<1 vinit;1Jllo ooda

to tho proport~T and nearly all infoI'.::lation given hore cau.es

from the pDtent plat (.fi(5 • ..J:..I.
Devolopoent: T~o nain vorldngo consizt of a tunnel

(ndit) drivon veat about 150 foot •.Other work is of

r.linor e~rtont and rQD"trictod to ahallou ohatta ond proS1?Gcta

(f1C_ 1../. Tho :.1ino is idlo.

Froduction: In 19.38 'the Denert King Dine yieldod 18

tono of oro .tro~ ~-th:1cfl 3 ouncoo -of Gold ond 1 ounce of

oilvor \'lore recovorod. . ,.

nt.)f(~roncco:,- it~~J ,,!9~t p. 7.
• ";' w; "''\;..loo-#· ..~,~ .......~~•• ",.! "... . .
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~igure J.!."iPlat of" the Desert KLnci and JU.g .

cross lode c::laims (sUrvey No. 3831, surveyed in DeCember ";

1900J pa~t ~to. (vol.. 365, pp. 341-344) issued'March

17. 1903).
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Desert Quoen (N.clianey) I,tine

Location I S\....~ sec. 5, and SE~ s~c. 6, .rr. 2 S.,
:..r.i

R. 9 E., S.B.H.) 'l'hentynine Palms quad:angle, 1955j

Joshua Tree ~!atio..'"lal. M.oomnent, about 7.8 miles S. 7 0

t"l. from Four Corn~s, Twentyn!.ne Palms and 1.4 miles

IlcrtlTlJCst of Sp11t Rock.

Ownership: William F. and Frfu"lcis Keyes, P. O. Box

114, Joshua Tree, C"A~ 8 unpatented claims and as-acre

mill site. Six of these clainm have been subm.itted for

patent (March 1959).

History: 'l'he mine has a recorded production as long ,

ago as ~Sg5. (~~nd-a--e--the end--Of-the-i:9th-CM1e~~~v...
. /

productio."l of 3,701 oz. of gold J.s recorded. In 1895

Jim Mct:aney 1oao.ed about 20C pounds of gold Uroatte ll

c:
worth "40,000, processed by amalg<~l..nation at a 2-statnp m.i~~

at Pinyon Well, aboard a. horse drawn wagon and transported

11: t.o San Bernardino (William F. Keyes, oral. canmunication,

3/18/59) • 'rha gold-quartz ore was i2ken from the "Rats

Nest", a natural opening at first, and ran $1 a pound

(Will.iam-F• .Keyes, oral ccrornunication, 3/18/59). Aamall
1896,

force o~ men was employed at t.his time (Crawford/p. 310).

The mine was active, fran 1912through·1914. and aga1a.1n

1923.

:7 t ,:~.:
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Frau 1932 to 1941 ths ru.1ne was in nearly con-:.;:~
~. '-'-~.

tinuous operation.~~F-.·-·~~----;ariypar·~f~the=-~)
. ~ ~

~YJl9l2Ji:l4r the "~~ld-CiUartz ore wa.s processed

by meana of a 5-ataInp m11l-whicb-i-ncluded-a-·Blake- jaw..
-. .#

...crusher" 20-ton Herman' Ball m.i.ll and a Wilfley table.

,Tr~ plant was driven by a 12-h.p. L~~ert gas engine

(Tucker and Sampson 1929, p. 471). It was 'located at

the present site of the Keyes ranch about 6 miles N.
,.

75° E. of the mine•. In the 1930's and early 1940's the
.- .

ore was processed 1n a 2-stamp mill bullt by \'1. F. Keyes.

It is about 4 miles N. 75° E. fran the mine in the SW~

sec. 34, T. 2 S., R. a E.

Goology: The mine workings are near the top of a

steop northwest-trending r 1dge cut in the.. \\'h1te Tank

quartz monzonite,' and juzt south of a sharp contact
. .

with the J?alms quartz monzonite. A steep ~ .. 70· E.-

trending canyon is "cut along the contact: betWeen' the
two rock types' (fiq. .!.I).

..
GolCl-bear1n9 quartz veins and poc.'tets, and

..
pegmatite, aplite, and green basic dikes occur locally

and are extensively e:cplored by mine .work1nqs.

( (
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·~ . .
DeveloPment, Ore has been mined fran at least. a

adits and 6 shafts at an elevation of about 4400 feet.

The princ1pal workings are at and near the top of a

steep ridge (£igs. :.J and 21). Several closely spaced

nearly vertical shafts, sunk on a natural opElning

("Rats Nest") in the country rock, extend down 60 to

75 feet to the main adi t level. The area surroundi.ng

i:hese workings is extensively blasted and caved and

they are actually near the center of a large open cut.

A few tens of feet north\'1est of these shafts is an

ad1t, in poor condition which probably contains a winze
o-k

sunk 50-75. feet to the main adit level,~ whicll it

geologic sketch map has been prepared (fig. ,J). The

main adit le·~l consists of at least 1,000 feet of

drifts, crosscuts, raises, winzes, and stapes. Part of

the' work.1.n9s have been backfilled with gangue.

, .
. .

j'),' ','1
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northwest an adit is driven north and across a gulch to

(fig• ..J).lTpe~
.1s 1dle.

(
'. Traveling north and up the j~ep trail to the main adit,.

" .....i.. ,.

over a distance of .about ,. 300 feet, on0 passes by an
. "............... .

adit driven east aba~t 75 feet, a s~ft inclined 45° E.

and sunk to a depth of apprcadmately 80 feat, and an­

other shaft inclined 45° NE .. and sunk to a depth of

approximately 60 feet (fig• .2../). Balq-.P1 and 200 to

300 feet northeast of the main adit are 2 adits driven

northeast about 60 feet each. Across the canyon to the'

the east 2 adits are driven southwest

~~~k~n~-:<b=ROl:_~fSitQO)The mne



Production: Canp11ed by t.he U. S. Bureau of Mines and
( .' ")

published with permission of thC!,owner.
, '

Year crude are R~covera.ble Metals
(tona) Gold Silver

(ounces) (ounces)

1895 1,209

1896 2,4·19

1900 73 '

1912 39 48 23

'1913 5 7 2

1914 7 23 4

1923 1 2 1

1932 5 5 :2

1933 5 4 1

1934 6 11 3 '-

1935 5 2 1

1937 145 28 46

1938 2 5 1

1939 10 5 2

1940 8 2 1

1941 5 2

ReferencesJ Crawford. 1996, p. 3101 Tucker and Sampson.

1929. p. 477.

J.ll.E. 3/18/59
1." : J.
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Figure 2. View north toward the Desert Queen

mine. l~ote the contrast in rock types on the north and

oouth sides of the canyon (~19. .L!>.

_ -;' t:'.
--' ........



Figure 1. Geologic lnap show.ing the location

and areal distribution of the workings of the Desert

Queen mine. (topography and land grid frem ·15' Twcnty-
. ,t :.
- .. ~. -~

nine Pal~s ~~adrangle).
• I,

(
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Figure 3. Geologic sketch ~p of tha main adit
.~'.:':-:-:'.:~. ~; :~ .~~~....l ..~ .. ':' .. ",." .... -........ ""~--.: -''; .. J :"$~''"'"''
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level., Desert Queen mine.

.;11 i "-7/ j -~-

--'
.,,- .......



, ,,;-:.,-

'.~

Dr. Musick-' ,Hine

Location, N"w~ sec. 19 (proj.) T. 4'''",,--: R. 4 W.,

S.B.M., Steel Peak quadrangle, 7.S t , 1953: about 6' .

miles west of Perris and three-quarters of a mile north

and east of the Gavilan Mine.

Ownership: H. A. Martin, Route 2, Box 958, Perris

(1959).

Historyl Tb!s mine was leaeedat one time by a man

named Dr. Musick whose name it now bears. According to

the present owner the mine has changed hands several

times but the dates and periods of active mining were

not determined.

Geology: A quartz vein strikes N. 50 w., across the

northeast aide of a shallow ravine cut in diorite and

dips about 700 SW. The vein ranges from an inch or

two up to a foot in thickness but is poorly exposed

and its lateral extent was not determined.

Development I An 80-foot shaft was sunk on the vein.

According to the owner there are two lOo-foot drifts but:

these were not accessible beca\ise of water which has
. . '

~. :"~ ." =- ~ .. '. • _,; ~~.:.: _ '-~'--. ~ ~)::.~,~ :-:~.::·~_·""c· .'. '..', - -:. -~':~-:.. "~' ..
flooded' the mine to within 30 feet of the surface.

Production I ,Undetermined.

References. None.

R.B.S. 6/16/59. ~
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Dos Palmas (Black J~ck Claim) Mine

(JYLdF)
Locations Sec. 16 ~1), T. 7 S., R. 12 E., S.B.M.,

II
O. S. Army Corps of Engineers canyon ~prin9 quadrangle,

15', 1944; 3~ miles northwest of Clemens Well, on the

~outh slope of the Orocopia Mountains. The mine is

reached by an unimproved dirt road up a wash which

leaves the range near the triangulation station marked

Can 890 on the topographic map.

Ownership: Undetermined. The claims were held in

1955 by John C. Brinton, Eileen Brinton and George W.

Robinson, under the na.'ll.e Black Jack Claims.

History: This property was first described in 1894

by which time one ad!twas 90 feet long, and one 190

feet long (Crawford, 1894, p. 221). Subsequent'reports

add nothing that suggests activity later than the 90·s.

Geology: The countr~" rock is gneiss. A quartz

vein l~es in the plane of a fault which strikes N. 55° E. ,

and dips 500 ,- 55· NW. The fault zone is as much as 5

feet wide and contains a soft gouge of chlorite schist.'

, It is well exposed for several thousand feet across

severaJ. ridges and intervening canyons. The full ­

northeasterly extent of the fault was not determined

but to the southwest it'is truncated by a wide, north­

west-trencing fault zone which probably is part of the

San Andreas-system.

" f-j'._
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The quartz vein pinchcs and swells, ranging

from 0 to 4 feet in tlU.c.~ness. It is fractured. Con-

tained pyrite is altered almost completely to iron

oxides which have filled fissures and cavities. Small

amounts of secondary copper minerals and calcite are

present. Several samples of ore contain Visible traces

of gold but no assay data were found.

Development: The vein was explored by means of

adits driven northeast on 3 levels in the southwest

slope of a ridge immediately north of a mill and camp
The

a1te (fig. --I). ~~ adits -ari! :a;'iy~ri )4QrJ;;;Ii~~;~~g

are j o1ned by stopes which appear to be as much as 30

feet wide. The ground stands well, being only slightly

caved at the portals. The adita are untimbered. The

stopes are timbered with stulls. Ore was milled at

the mine but water was probably in short supply.

Production: Undetermined.

References & Crawford,,1894, p~ 22L; Merrill and

Waring, 1917, p.541; Tucker and Sampson, 1929, p. 477;
~~~ ". -.

...i .
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Dottie Welb.ort: Claim

Location I Sec. 31 (1), T. 6 S., R. 15 E., S.B.M.,

u. s. ~~ Corps of Engineers Chuck\~alla Mountains

quadrangle, 15', ~945: just east of the mill site

labeled Red Cloud Mine on the quadrangle map, and about

a miles by dirt road southeast fran a point on U. s.

Highways 60 and 70 about one mile west of Skylark Ranch

(fig. --./).

Ownership I Undetermined.

History: A patent was issued on the Dottie Welborn,

J.n 1904, to the Red C1.oud Mining Canpany. No published

reference to this claim was found.

Geology I Tho country rock 1s contorted gneiss cut

by pegmatite dikes rangi.nq fran 0 to 4 feet in thickness.

As far as could be determined, no gold-bearing deposit

is exposed on the surface or in the workings, a possible

exception being the northwest end of the cJ.a1m where a

zoned pegmatite dike as much as 3 feet wide has been

opened by a prospect pit. The dike strikes N. 450 w.
,

and dips 650 NE. The walls of the dike ccmpri~e zones

of quartz and feldspar as much as one foot wide. The

uneven central zone i8 translucent quartz pocketed with

oxides of :1ron derived frem the alteration of sulfides.

:,', ,. -J ......
,: I



Developrrent I Exploration was centered at: the 60Uth- .

east end of the claim near a campsite and the road. 1:t
J .~ .

consists of a 50-foot vertical shaft in gneiss on the

north side of the canyon and an adit <iriyen 20 feet

southeast into the sonth wall of the canyon. The claim

appears to have been \lsod primarily as ~ camp site and

possibly as a m.tll sitae

Production: Undetermined. (1960).

References t None.

R.B.S. 2/e/60
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Double Jack Claims

Location: W~ sec. 19, T. 6 S., R. 21 E., S.B.M.,

McCoy Spring quadrangle, 1952; at the south end of the

!r1cCoy lJioun'i:ains, on the west slope of a north-trending

ridge.
,

O\mership: J. J. Rakocy, 527 N. Ken.'1lore Ave., Los

Angeles (1960).

History: The Double Jack Claims were located recently

(probably in 1959) but appear to include parts of older

claims for which no data were found.

Geology: The area is underlain by schistose meta­

sedimentary rocl~s which strike N. 25 0 -35 0 W., dip

lOO-l5~ NE. and are cut by mineralized faults. Two

systems of faults appear to be present. One comprises

faults which strike N. 600 -700 W. and cut the planar

structure of the country rock at high angles. The

other £a~ts appear to be essentially parallel to

'the struc'ture of the country rock. The two systems

differ mineralogically. The faults which truncate

the country rock contain lenticular bodies of massive
.. ~

quartz as much as 5 feet in thickness containing minor
~}/;:::·r. ":<::'~r~ ,Jh;·.-;';;.£~; - :~~~y~..'.~::"_~~.~'e:} ,;3·::'.,;. -'."' ~-}'.'

proportions of specular hematite, calcite, and chlorite.
{ll~;:~ f.~t;,,5 ~'3 '){,"~~ ~~;~ '~:1 ;:ij- :::)~l s:1.S-'1:J2 ··1~."--?!4ft~-·.;:~ ~ :;::';' ..:.- ."'"

Those fa~ts which parallel the structure contain, in
-,.-: ....

... ,~..! --;,

add~tion to the above min~rals. small pockets and crusts of
".;,{j~-~J."·I ?!l ::_<.:...<i :: :~.:j :;::.:.i;'n '),r;~ o:L:: :,~i~ ,-·~'~'::f: ..': :L.:.~ .

secondary copper m1nerals, but appear no~ as wide as
(\

those of 'the other system aM have more irr'egular boundaries.
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. Duplex Hine

Locationi Sec. 14 (1), T. 2 S., R. 12 E., S.B.~1.

(proj.)~ u. S. Army Corps of Engineers Eagle Tank

quadr~,gle, IS', 1943; ~into Mountains, about 3 miles

north-northeast of Sunri~e and Mission Wells (see pl. ~)

Ownership: Earl and Rose Geiger, 2109 N. Durf~e, El

Monte o~~ at least 1 unpatented lode claim (March 1958).

History: Apparently part of the f.t~ldard-DuplexGroup

owned In 1933 by J. F .. Darling, Indl0, and Wesley HcGrath,

Los Angeles (Tucker, 1933, unpublished Field. Report No ..

122). At this time little more ~)an assessment work

had been done.

Geology; A north-northwest-stJ:iking and 77 0 SW.-

dippi~g fault cuts quartz monzon~te.. The fault z~e

is I-foot in aver.age thicY~ess and contains thin quartz

stringers near the ground surface.

Develop~llentl A shaft is sunk at least 100 feet in

the fault plane. There are probably drifts at one or

more levels. Total workings are est.imated to be about

. 400 feet. The mine was not in operation on the day of

the property visit.

References c Tucker, 1933, unpubli.shed E'ield Report

No. 122.

"-. J.R.E. 3/10/60.
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See Mammoth Group.
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£1 Dorado 1'<..1ne

See NeVl El Dorado lUna.



Elton l'Une

Location: SW~ sec. a, T. 2 s., R. 9 E., S.B.M.,

Twentynine ~alms quadral'lg1e, 1955; Joshua Trae National

Monumont, about 8.7 miles S. 5- W. fran Four Corners,

Twentynine Palms and 0.7 of a mile west of Split Rock.
,

O"...mersllip I Undetermined.

History: Undetermined.

Geology I The mine workings are in gray to brown,

medium-grained massive quartz monzclnite which is

intruded by numerous aplite dikes, as much as l-foot
I

t.hick, and a few thin vci~9s of milky quartz.

Devolopment~ Four very old vertical shafts, all. at.

least SO feet deep, have been sunk j.n the quartz

mCh"'1zonite over a southwest-trending, rectangular area

about. 500 by 200 feet a.t an elevation of 3,320 feet.

The mine is ielle.

Productiona Undetermined.

References INane.

J.R.E. 2/13/59
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SeeJHidden mine •
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Ensperation Mine



S.B.M., U. S. Army Corps of Engineers

Eureka Group

~-------- ~
Location: Sec. 6 ? «proj .11, '1'. 7 s. IR. 15 E.,, ~ 1\

Chuckwalla

Mountains quadrangle, 15', 1945; in a narrow canyon

in the southwest margin of the Chuckwalla Mountains

about 12 miles, by dirt road, southeast of U. S.

Highways 60 and 70.

Ownerships Richard T. Ransdell and others, 1680

Main Street, Brawley (1959).

History:Undeterm1ned.

Geology: These claims appear to lie along a poorly

exposed fault zone which cuts contorted gneissic rocks.

It strikes N. 45° W. and clips shallowly to the south­

west. An aligmnentof saddles and ravines suggest

that this fault might be traced as far as 2 miles to

the northwest and 1 mile to the southeast of the claims.

The faul t zone contains lenses and stringers of

fractured vein quartz associated with chalcopyrite,

oxides of iron, malachite, chrysocolla, calcite, and

an undetermined percentage of free-milling gold. The

quartz veins appear to be as much as a foot in width.

.g-
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(
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About a quarter of a mile west of the above

described faul t another fault is exposed for about 300

feet on a ridge at the mouth of the canyon. Here, 2

quartz veins as much as a foot wide contain small

concentrations of galena, lead carbonates, chrysocolla,

malachite, and oxides of iron. These veins strike

west and dip 30 0 south. Here too, the country rocks are

gneissic.

Developrnent1 Development on the Eureka group of

claims comprises a discovery shaft at the southeast

end of the property and access roads and bulldozer cuts.

Development of the western veins appears to

represent activity on an older claim. It consists of

2 inclined shafts, both 25 feet deep. One is on what

appears to be the most extensive vein and the other,

some 60 feet farther east and about 40 feet up the slope

to the south, explores a more poorly exposed, parallel

vein.

Whether or not the western gr.oup is part. of

the holdings of the Eu:r.eka _group was not.. determined.

Production: Undetermined..

ReferenceSJ ~.None•.
"'-;;"~ . -' ',..- . ~

R.B.5.,.. 4/30/59.-
....tt< ~'. • . .,~ • '>

'., '"1' ~~

. ~.; .i ,;,.. "="',. , ".,;

',"'":'-;,>:........ .0;."".:"

.:--~ .•;.<.:... ~~ .....": :: ~-·:':'·~1 -.-.~~.:"'":-~.~~-;~...~~:~~. a..:-·o~
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llrank Hill ,.(Star) Mine

Location I See. 13 (1), T. 2 S., a.< '11 E. (1), S.D.M.

(proj.), U. S. A.~ Corps of Engineers Pinkham Well

quadrangle, 15', 19431 Pin'to Mountains, about ~ miles

west of the Gold Crown mine and close to 3 miles north-

east: of Pinto MountaJ.n (see pl. 1/).

Ownership. Alice and Vincaz Z1mr.lerman, 19073 Slover,

Blocmington own 4,unpatented lodeclaL~ (March 1958).

Hist.oryl Apparently the mJ.ne was originally located

in tlle early 1930's by the Frank Hill Mining Canpany, Frank

Hill, president, R. GfeJ.1er, secretary, Twentynine Palms

('rucker and Sampson, 1945, p. 130). 'l'he mine was active

in 1936, but was then owned by Vincez Zimmerman who had

renamed it: the Star mine.

Geology I Tucker and Sampson (1945, p. 130) report

a 4-foot quartz vein in granit:e (quartz monzonite) which

strikes nort:h and dips 40° W. Probably the vein occurs

along a fault.

~opment:& A shaft: 'is sunk on the vein to a depth

of 225 feet. 'l'hereareariftS on the 50, 100, and 200­

foot levels (Tucker and Sampson, 1945,"p~130). On the

day of the Property visit the mine was not being 'worked

and the sbaft was locked. As a resul1: no new 1nfarmati.on

can be added concernJ.ng either the geology or the wcr kings.

The mine access road 1s narrQlt and in large part in poor

.', ;':>:: condit.t.an.
...." ....:i .'j

,- "":'/1..,1
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Producticn I A record of production for only one year

was found. ~1: judging frau the reported e::tent of the

workings there maY'(f.-ell have b~'l more. The record was

canpiled by the U. S. Bureau of !-tines ar.d published with

permissi()n of the O"'..mer.

Year

1936

Cruda Ora
('tons)

5

Gold
(oz.)

2

Silver
(oz.)

1

(

References I Ttlcker and Sw-npson, 1945, p. 130.

J.R.E. 3/30/60
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Goat Basin Mine

See BOS9 or Goat Mine.

(

(



Goat Mine

See Bose or Goat'Basin Mine.



Gold Coin Mine

See; Gold Galena mine.

(
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Gold CrO"o'ln #2 Mine

tee Rich Gold V~ne.
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Gold Crown (Bon 'lon) Mine
. '

Location:Sec$. 10 and 15, ~. 2 S., R. 12 E., S.D.M.

(proj.), Dale Lake quadrangle, 19Z6: Pinto 11.ountain~ about

3 miles south of New Dale (Site) and about 4~ miles south

of the Supply I":\ine {pl. 1/). '!'he information 91van under

History, Geology, and Development is taken largely fran

previous descriptions of the mine by Tucker and Sampson,

(1945, p. 130 and 1929, pp. 478-479).

Ownership: H. G. Fryden1und, Box 704, ~.rentynine Pal.Ir.s,

owns 3 unpatented claims 1 the Bon 'l'on, Gold Crown No. 12:

and the San Bernardino (March 1958).

History: Denny Pardu, San Bernardino, locat.ed the San

Bernardino claim in 1896 (Tucker, 1934, unpublished Field

Report No. 123);'" In 1926 the property comprised 25 claims

and was owned by the Gold Crown 1".in1ng Canpany, George A.

Novell, president, l1onrovia. '!'he Gold Crown Mining Canpany

operated the mine intermittently fran 1926 to 1938. A

SO-ton cyanide plant was built on the property in the early

part. of 1935 (fig. ],/)., and treated .are from the Gold

Crown and NighUngaJ.e (San Bernardino County) mines until

1938, when the mill and all other equipment; was moved to
. t . ."," :

1:he Supply and Hightingale mines 6 m1.1es... north. in San

Bernardino County. By thia tJ.me ore had been depleted to

a depth of 400 feet, and the· claims were abandoned. The

present owner operated the mine 1n 1940 and 1941.
, . .~~~:: \~' :2:'~

..~_.
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Geology I The Gold CrO\Jll1 quartz vein trends N. 20° W.,

di.ps 750 w., and cub quartz monzonite. It. ranged in

thicr~ess from 4 to 8 feet and had an average value of

$12 per ton.. Irhere is also a series of parallel quartz

veins striking N. 50· E•• that int:.ersect the Gold Crown

Vein north of the main shaft. These veins range in

thickness from-l to 2 feet. About 2000 feet southeast of

the Gold CrC7'\'n shaft on the San Bernardino claim, the

quartz monzonite is cut by a vein that strikes N. 150 W.,

dips 800 E. ,and ranges £rom l-foot to 11.f feet in

thic.1mess. The avera98 valuo was reported to be $15 per

both occur in shear zones and contain chalcopyrite,

hematite. and frae gold.

(
\

- } , ton in gold. '!'he Gold Crown and San Bernardino veins

1 _

.- .

). ..:.". ~ "- -.
-, _.

••••,,; ...:~ ...,:,,, J. "
" .. ,...,..,,' :,.j ,.it; ~t. ?~.~ '.ie'

..( ~~:7; < : :.t:.' -r,-' • ~ .•·.:·.·l.·.!...· .'. __. '.... : _.' .-.. •
.• "" - . _ . . _,; .;.. :ly:~ ..:- "'".: ': ~-.:.: • :10 :

(
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Development I At intervals along the outcrop, the Gold

Crown vain is aeveloped by 4 shafts ranging in depth

fran 7S to 640 feet. The principal davelopnent ''lOr]:, is

confined to 1::he doubla-ca:.partment Gold Crown shaft

(fig. y). .It is sunk 640 fect on the vein with· extensivo

Qrifts run at lOO-foot intarvals to. and including the

GOO-foot. le"rol. Total wOrk is about 6000 feet. Several.

ore shoots, which ranged frau 75 to 100 feet in length

and had an average thickness of 6 feet, were developed.

Ore was stoped frau the 40o-foot level to the surface..
,:

Although 600 feet of drifts 'Were driven on the 600-foot

level, no commercial ore bodies were developed. About·

100 feet north of the Gold Crown shaft, a second shaft

is sunk on the vein to a depth of 100 feet. Apparently

a raise from tha drift on thea 200-£001: level BDJIJUI&t; of

the Gold Crown shaft connects with this sr.aft.

A shaft is sunk on the Ban Bernardino vein to

a depth of 220 feet. Short drifts are run on the vein,

both north and south, on the 40, 80, and 130-£001: levels.

About 30 feet west of these workings tb3re is a parallel

vein 6 inches thick which bas been exposed by means of a

shaft 20 feet deep.

Water was Clbtained fran a well at: Old.Dale 9 miles

north of the mine C?D the Twentynine Palms ~9hway. A con-

creto storage tank at the mine had a capacity of 18,000 gallons.

(

(

(
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Production, Compiled by the U. S. Bureall of Milles and

published '('11t..ll ~rmiss1on of the ow-ner.

.:.:. .......... !- Gold CrOWll a.~d lUghtingale (1) Hines

Year Cruds Ore Gold Silver Copper
(t.ons) (oz. ) (oz. ) (The.)

1935 6,039 1,666 1,740 11

1936 10,706 4,254 5,761

1937 14,653 5,001 5,023

1940 53 47

1941 5 2

References: Tucker, 1934, unpublished Field Report

No. 123: Tucker and Sampson, 1929, pp. 478-4791 Tucker·

-and Sampson, 1945, p. 130.

!\. ••

31Cf - __-



Figure 11. Fifty ton cyanide plant built 1n

1935 to process ore fran the Gold Crown mine. Riverside

County. Picture taken about 1936 by W. B. Tucker.. View

is nort:baas1:.·

(

(
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Figure 2. Gold Crown shaft and mininq camp,

tivers1de County. The m1~1 1s to the viewers right

and just out of the picture. Picture taken by W. B.

Tucker aDout 1936. V1ew 1s east.

10/



Gold cro-;.om (~an Diego) Mine.

Location: i~\":: sec. 4 l~), or NE.I:i sec. 5 (~),
(fYJj·)

T. 6 s., R. 15 E~, t.B.M., U. S. Army Corps of Engineers
1\

Chuck~mlla Mountains quadrangle, 15', 1945; about 3

miles south~est of Desert Center.

o-~mership% Chuckwalla Uranium Inc., c/o J. Rakocy,

527 ~. Kenmore Ave., Los Angeles (1959) •

. History: In 1894 this mine was mentioned as a new

prospect under the name San Diego Mine. E. E. Bowles,

San Dtego, was the owner. By 1896 a srnall amount of

development work had been done (Crawford 1894, p. 224;

1896, p. 313-3J.4). In 1917 the San Diego Hine had been

abandoned (Merrill and Waring, 1917 p. 540). Between

an undetermined da~e, prcbablj sometime in the late
- . Yl"\""",( AV"~ 1:2-- ;"J"i )",J\.... ("VVl./{

twenties, and 1949,~the Gold Cr~~A~ held by the
I \ 1\

~mers of the Granite mine which is immediately north

of it. In 1949 the present owner bought the Gold
~.. • ... 4'"

,.... • <

Crown from Henry K. Hennigh.

• + :

:.- "
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Geology: A vertical fault, mineralized with gold­

bearing quartz ve.ins as wide as 4 feet, strikes north­

west down a granite ridge. It is exposed for about 300

feet. The southwest slo?e of the ridge is cut by north-

east trending shear6 which dip 80° ~m. and are only

sparsely mineralized. Vein quartz and included caVity

and fracture filling iron oxides are the chief In~inerals

in this cepoEits. The ~~er stated (personal comnluni-

cation, J. Rakocy, Mar. 3, 1959) that the be~ ore
1\

runs as high as $600 per ton in free-milling gold but

did not describe the sampling technique employed.

Development: The forner owner exPlored the north
- 5,/.::~ d,,',f t

end of the main fault outcrop. through 2 ~h~ia~Aadits
( \ .

driven southeast. The l~~er of these adits is 30 to

40 feet long, the upper about 10 feet long. The present

owner has prospected the vein outcrop several hundred

feet farther up the ridge. Two ~dits \1.'8re driven into

the west slope with the Object of crosscutting the vein.



The lower of these 2 adi tt; foJ],mvs\ 1:he- C::FfF'li&\KrfOOtwcll~
'. . I

~~. a fault for about 170 feet without reaching

the vein. A 20-foot winze is located about 20 feet

from the portal. About 130 feet from the portal a

crosscut extends 90 feet southeast. At the end of the

adit an 18-foot crosscut was driven southeast and a

12-£00t one northwest. The upper adit is about 100

feet up the slope and is about 55 feet long. A cross­

cut is driven 35 feet northwest from its face. Except

for a nar:rcwshear, exposed near 1t6 portal, the upper

sdlt and appended crosscut are in barren rock.

Production: Undetermined.

References: Crawford 1894, p. 224; 1896, p. 313-314;
-' • ~ I
'-. I '.)

Merrill and Waring, 1917, p. 540. Tucker and Sampson,
1\

1929, .p. 487.

R.B.S. 3/10/59.
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Location:

Gold Cup Group

Sec. 23 (1)_ T. 6 S., R. 13 E., S.B.M._

(
\.

-
\

u. S. Army Corps of Engineers Canyon Spring quadrang1a_

15' _ 1944; en the northeast slope of the Orocopia

Mountains, on the south side cf a west-trending canyon,

2J~ miles south of U. S. H1gh\'1aYs 60 and 7?

Otvnership: Undet.arwil1cd.'

F..istory: This ulinc was held in 1945 by E. G. Sweeney,

355 Norton St. _ Long Beach. At that time it was idla.

(Tucker and S~np6on, 1945, p. 130-131, pl. 35). No

preVious or subsequent history was fcr..md.

Geology: Th~ Goli.: Cup Grtmp is in an area underlain by

<:;ranitic rock a The 5 claims include a north-trenelng
Q...

rldg~ cut by t~..]o· fa'l::.lts. One fault strikes along the

ridge ti. 100 E. a.."1Q appears to Clip about 60~ east-south-

east. This fault is truncated by a second fault wbich

strikes N. 600 W. through a sad~le in the end of the

ridge (fig. -./) and dips 55· SW. The northwest-trending

faul t is exposed tor aPOllt 450 feet acro.~s the ridge.

Tho I?arthe~st-trending fault is well exposed for about 100

~eet southwest of the junction. Irre9\llar quartz veins lie

J.n the planes of both faults. The nortllWest~endingvein
"-

. appears to be as much at) 10 feet w.1.~e. The northeast-trending

vein reaches a maxir:l1.un t.hickness of about 20 feet near the

junctlcn of tho fnul ts and narrown to a foot or less to the

southwest.

-jj05 -
" . '--
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The quartz veins have been fractured and crushed,

crushing being most pronounced near the han9~g wal~ of

the northwest-trending fault. Jasper, chalcedony, iron

oxides, and traces of secondary copper minerals have

partially recementcd th~ broken quartz. Sane of the

iron oxide occurs as pseudanorphs after pyrite. 'l'he

crushed vein material in the northwe~t-trend1n9"fault

- was rep~ted to carry $49 per ton in gold and altreak
, - (1./fA.-L-I:::.c.·t n, ,,.( ,,4(""ll/Ld-rJ." /11-5 J).t3 6 - / 3 J )

immediately a<Jainst the hanging wall $320 per ton. r ) ) r
.~

These data were not checked.

..... ;. ..-

Developments The deposit is opened by a shallow cut

in ~11ich is a partially caved ataaft f111&<1 to within

10 feet of t.he cut surface. In addition,' bulldozer

cuts nave been made across tlle saddle, up the ridge,

and down the west slope (f1g. --I).

Production: Undeterm:ined.

References: 'l'u.cker and Sampson, 1945, p. 130-131,

pl. 35).

a.B.S. 2/11/60• ,

(
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Gold Oo~lar Mine
--H;5"0 ._

-p ~.

," :' I.

(

Location: SW~ sec. 36 (proj.), T. 1 S., R. 23 E.,

S.B.M. , Vidal quadrangle, 1950; on the north slope of

the Riverside Mountains 5~ miles south of Vidal.

Ownership. John H. \'lare, 408 N. 9th Street, Santa

Paula (1958).

Hi.story: The earliest record of the Gold Dollar is

a brief statement in the Fifteent:h Report. of the State

l~eralogist (Merrill and Waring, 19l~, p. 84) which

gives t.~ original number of cla~s, the location, ·the

fact that a11y assessment work had been done at that

t.1.me and tho owners; ttz"Iessre. Ware and McMillan, of

Calzona" • In 1929 the owner was Riverside Gold Mining·

and Milling Company I J. W. Ware, president., 363 Orizaba

Avenue, Long Beach, California (Tuc.~er and Sampson, 1929,

p. 479). The Gold Dollar was reported idle in 1945

(Tucker and Sampson, 1945,· p. 131). '1'he last known

activity on this property was in 1950 under lease to

P. E. and Joe :eo~ and Lynda Development. Co.

Geologys The country rock in the Gold Dollar mine
_.) ,";' _. '::-I} :," ..... ~ ..<).:.._ ....

area is cont.orted gneiss int.erlayered with abundant
.:~ ~- ..,:..-~~ :~;. ..~::~_:;;. -;~ ~~~t~~:J ~~~:::~ :~~.'''=~i..'~4'"'.;.~.~"J- ,,:-: _~-,' .~, .~".:-, ~ .... ~ '. ~ _-:..

thin quartzit.e uz,its. A mineralized ·shear zone is

exposed for ~~ic]i":ooo-; feet~a~ ~a ~t:eep· ravine..
"- • __ "V •

• -, -;.., :...... :t~' .'
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It strikes N. 150 w. ana dips 65 0 NE. A gold-bearing

vein, as wide as 8 fee'.: fills the shear zone. The

vein material is largely ~x1des, carbonates, and sili­

cates of iron and copper. Bernati te is the most

abundant gangue mineral. Malachite and chrysocolla

are int~taly associated with the hematite, apparently

having a common origin in chalcopyrita, small quantities

of which remain unal tared in some of the ore. Quartz,

barite, caJ.cite, and manganese oxides, are also common

in the vein.

Development: The mine was developed through 2 adits,

one near the head of the ravine and the other about 300

feet down the slope. The upper adit was driven south-.

east about 65 feet to an ore body from which i)oint a

drift follows the vein S. 50~ W. for a distance of

250 feet. At a point on the drift 80 feet fran the ad1. t

a winze was sunk 60 feet on the vein. This work. exposed

an ore shoot 2 to 8 feet wide and"lOO feet long. The

vein is fau! ted at the southeast end of this shoot. .. .

The lower ad1t, which ",as.SOO feet long in 1945 (Tucker
. . ;-i ~ - .

and sampaon,1945" p •. 131) was driven S. 10° E. on or
-.: -::- -; ~:. -;'.:..- .~ _·:.•1~ ... i.,.,: '.:: .:.; -._-t j":' . ,. . ",' ':.,

near the vein•. :~.'rhe differJ.n9 attitude of the deposits
". ~ _.-.t~~"'~'-"=" •.-:: -'''-i''~:;: 0'::~:,-'y,;".;.. :,:,~ ~~)CLZ..irf"_",,··~ '. -·--·~:?~:_:rt.t ->,~~- L ~~.:.:' .':~::L.;-'~'

exposed in the ,upper ,_and lower.workings sUClgests .
~ ~. • ••~.. • ->.' "; ~~' ... ~ ',~. -J f~~:i(~".) ::J~~···r}~· t ;J (,~~; ~ {.. "'0 ':>~.:? :1::"' ". -.... ~

:; ., ~'. .

mineralization on more than one fault.
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Ore was transported down the ravine to the

camp by means of an aerial tramway, n~~ inoperable.

The adits are reached by Q steep trail from tha camp­

site below and were open and dry when visited (1957).

The road to the site follows the bed of a wash

for most of its length 2nd is in poor repair.

Product.icn: The best year for this mine was 1932

during ""h1ch it yieloed 59 tons of ore fran which 48.24

ounces of gold, 10 cunces of silver, and 1,691 pOtmds of
./

copper ",ere r€tfined. In 1950, O. vl. and Joe Boring and

Lynda Development Co. removed a tons of ore from which

8 ounces of gold, 6 ounces of silver and 451 pounds of

copper was recovered (U. S. Bureau of Mipes records)

published with permission of the owner~

References I Merrill and Waring, 19L7, p. 544;

Tucker and S~~pson, 1929, p. 479i ,1945, p. 131.

R.B.S. and C.H.G. 12/20/57.
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Golden Bee Mine

Location. Sec. 16, T. 3 8., R. 10 E., S.D.M. (proj.),

u. S. A1.--rny Corps of Engineers Pinkham Well quadrangle,

15', 19431 He..ue l-tountains, Joshua Tree National Monu-

mant, about 7 miles southeast of White Tank, and about

IJ.:l miles south of the Pinto Basin Road (see pl. .z....I).

OWnership I Undetermined.

w.story: In 1935 the mine was owned by E. Auclair,

Twentynine Palms; in 1936, by :Ira Bond and E. AuclaJ.r:

1n 1937 by Edward H. Fishmer, 3551 Birchwood street,

Riverside; in 1938 by Gold ana Vanadium Producers, Inc.,

Twentynine Pallas; fran 1939-1942 by E. Auclair, Twenty­

nine PalmsJ and in 1945 by Golden Bee Mines, Ltd••

E. Auclair, president and manager. Guy Pierson" secretary,

San Bernardino (Tucker and sampson, 1945, p. 132). The

first record of gold-a1lover production was in 1935, and

the last 1n 1942. Ore shipments made to Burton Brothers,

Xnc., Rosamond, l\ern County, and tbe Gold Crown Mining

Canpany's mill at: Dale, San Bernardino County, are

re~ted to have been from ~ - 6 ounces1n gold per ton

(Tucker and Sampson, 1945, p. 132).

.-
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( Geologya The major ~lorking3 are, ..in. Pinto gneiss which

is cut by a north-trending maj or fault marked by a zone

of gouge and brflccia as much as 100 feet thick (fig. .L..!).

The crushed r:\i.lteria1 iH cut by irreguJ.ar bodies of J..ron-

stained milk;: quartz conta...ining i'r.inor amounts of go~d.

I'tost of tho other workings are alc.ng minor faults contain-

ing narrow quartz veins. ft.bO'.1t 175 feet' east of tho main

shaft is a perSistent~l~a ~1{1¢-'~.t4~~ dike, ranging

in thickness from 20 to SO feet, trending Glightly north­

west and dipping east (fig• .!...I).

Development: The ma.in shaft is sunk at least 150 feet

in the fault zo.."1S. I t is open on the surface and down to

the 30-foot level. Abou'c 80 feet sout."twest, two rnL"1Qr

shafts are sunk to the lO-foot level. A drift extends

from them 45 feet north<::ast to a winze which leads down

to the 30-foot level. From here a drift leads northeast

to intersect tha main shaft at this level (f1g• .u).
. '.

The area adjacent to the main sbaft, frc:rn the surface

down to at ~eas't 30 feet, is honeycanbed with narrow and

irregular passageways. The rest of the workings comPQS~

. about 500 feet of adits, shafts, drifts, crosscuts, and

stopes (fig_ .!../). The mine is idle.

-::-;..~"'"
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Production. Ccmpi1ed by the U. S. Bureau of Mines

and published with permission.of the owner. . -

Year Crude Recoverable Metals
ere Gold Silver
(tons) (ounces) (ounces)

1935 30 5

1936 207 345 44

1937 145 15 8

1933 101 30 a

1939 22 12

1940 18 9

1941 267 99 3

1942 23 7 J

References: Tucker and Sampson, 1940, p. 48-49: Tucker

and Sampson, 1945, p. 132.

J.R.E. 12/10/59.'
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Figure L. Geologic sket:r.:h maps of th9 Golden

Bee lUna (topography from ·U.S.A.C.E. lS' Pinl"..ham liell

quadrangle, 1943).

.- '." ~'-" _. . ....

.~ . . .....
..,··_ ..:_.... i .•

(
'- ..

'1/3 -
.. ..: .' ~ ::;" - .~......

""". .". ~_., - .. ;.;,.-~



Gold Fields of America

Mine

Location a Sec. 5, T. 3 S., R. 10 E. , S.B.M. (proj.),

U. S. Army Co..'"'"Ps of Engineers Pinkham Well quadrangle,

15', 1943: Pinto Mountains, Joshua Tree National Monument~

about 4.3 miles southeast of White Tank and 0.5 mile north

of the Pinto Basin read (see pl. ~).

Ownership a Undetermined.

History. In 1945 the property ccmprised 12 claims

and was owned by Go~dfields of America, Ltd., otto

Botterman, presicent, Frank. !lotterman, secretary, San

Bernardino (Tucker and Sampson 1945, p. 131).

Geology. Both the mine and mill site areas are under- (

1~ by Pinto pneiSS. criss-crossed by ndnor fau!ts

containing iron-stained gold (?) bear:i.ng m.i.lky quartz

veins (fig. l/). In ~ mill 81te area t:be gneiss 18

intruded locally by White Tank Ouartz ¥onzan1te•
.2.U

. Development.. One-quarter/mile northeast: o~ 1:he. Gold . !~i, _/
. . .. -. ., ,} /.'. - .- .:. -;--~ -L.-t'~. j •. - -' " .

.(: ,~".-:- . /~...... :! • ...... :,,-- "'"'~............... /-- ..., I' I) ~... -.

Point mine in the mill site area/I-. Southeast half a m.i.le Yr~':'.-- .. ,
'. ,.,,1:.;;. .1.: ..;'~.~,~ . .--: " .

an adit. is driven 200 feet. southwest. through a 57· 8OU1:11-

east. dipping shaft. at. t.b& 2S-f~ level (Fig. 1/). 'l'he

abaft: continues about: 90 feet. below t:h1s level on the

same inclination. The mine is idle.·

Produc:Uonl Undetermined.
'.

Referenc:ea. Tucker and Sampson. -1945. p. 131.

J.R.B. lOllS/59



(

(
\.

. J'1.gure 1/. Sketch map showing the areal.

distribution (A), and a geologic sketch map (B) of

the Gold Fields of Amer1ca mine (topography fran

U.S.A.C.E. 15' Pinkham Well quadrangle, 1943) •

.:
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Gold Flake Cla~

See Moser Claims.
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Gold Galena (Gold Coin) Mine

Location: W~ sec. 9, NE~SE~ sec. 8, T. 3 S., R. 9 E.,

S.B.M., Lost Horse Mountain quadrangle, 19581 Joshua Tree
. -

National Monument, south face of the Hexie Mountains l~

miles east of Squaw Tank.

Ownerships Undetermined (1960).

History. The Gold Galena m1.r.e was discovered about

1900. In 1914 the Gold Galena ~tinin9 Company owned the

property which is reported to have included nine claims

in secs. 4, 8, and 9, T. 3 S., R. 9 E., S.B.M., with

workings down 70 to 100 feeti no mill was on the

property a.."1d no bullion had bean produced (l-'..errill,

1917 (1919) p. 538). By 1917 the mine was apparently

idle (Brown, 1923, p. 99). In 1920 W. F. Keys, Joshua

Tree, located two claims (Pleasant Valley, Jackson)

which cover the area most extensively explored. Mr.

Kaye does scme intermittent deveJ:opment work.



............. ,..-.

Geology. The-Hexie Mountains are underlain mostly by

banded quartz-biotite gneiss (Pinto gneiss). In the

mine area an irregular body of granite, half a mile

wide and a mile or more long, and three pods of coarse­

grained hornblende gabbro crop out. An east-west shear

zone is intermittently exposed across the mine area for

more than hal f a mile. V;}lere exposed in mine workings

this shear zone strikes N. 60° W. to N. 80° E., dips

204 to 35° northward, is 2 to 15 foet wide, and

contains thin discontinuous quartz stringers ranging

from 6 inches to 3 feet. in thickness. In most exposures

elle quartz is fractured, stained red, brown, and black

by iron oxides, contains pyrite cUbes altered to iron

oxide, and shows sane green copper stains. A fine-grained,

gray ~plite (quartz monzonite?) dike is associated with

the shear zone. The aplite contains sparse iron sulfides

and the dike forms e1ther the hanging wall or footwall

in most. workings that have explored the shear zone.

According to Merrill (1917, (1919), p. 538 the mine

explored a vein which contained galena carxyinq qold•

-Lj I·g-~
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Development: The Gold Galena mine workings explore

the shear zone-aplite dike contact over an east-west

distance of half a mile. There are a inclined shafts of

undetermined extent, numerous shallow pits a1'ld cuts,.

and 2 vertical shafts 50: feet deep. The most extensive

workings are in the west part of the area where the

largest inclined working :'-s boarded over. Merrill

(1917, (1919), p. 537) reported that in 1914 the

\'lork1ngs \ ..-ere dm'ffl from 70 to 100 feet. Although the

deeper workings could not be entered in 1957 they

apparently have not been m~ch changed since the depths

reported by Merrill.

Product2on: Undetermined (1960).

References: Merrill, 1917 LL9l9) p. 538: Brown,

1923, p. 997 Tucker and Sampson, 1929, p. 479: Tucker

and S~pson, 1945, map, no. 44: Goodwin 1957, p. 603.

C.H.G. 6/29/57.
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Gold Master Mine

See Black Warrior Mine.
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Gold Park Con~olidated (1)

Mine No.1

Location: SE~ sec. 2, T. 2 S., R. 9 E., S.B.M.,

Twentynine Palms quadrangle, 1955: Pinto Mountains,

Joshua Tree National l~om.i.:-nent, about 8.5 miles S. 21'"

E. from Four Corners, Twentynine Palms (see pl. 1/).

C\.;nership: Undetermined.

Illstory: Undetermined_

Geology: Pinto gneiss is cut. by numerous thin veins

of hematite...pyrite-gold (1) bearing milky quartz, and

a few ~ruatite dikes. The quartz veins are stained

yellow and red fran oxidation of t."e iron minerals

and are strongest along pre-existing faults.

Development: A SO-foot shaft, inclined 80· west,
- ,/

1s sunk en a north-trending quartz vein. :-:lAbH-woO....UriL--112

-£ee-t-:-be-low-t.ba--surface is a westerly "excavated 5=foot

-sto~ A trenCo/~9in9 in depeh-fr-cm 0 t:~ 2 feet \is -

dug fran a point 40 feet east of the shaft to ths

collar of the shaft. About 350 feet northeast of the

shaft, and at nearly the same elevation, are 2 ad.1.ts

accessible through the same portal. One adit is

driven N. 50· W. along a nearly vertical fault, for

a distance of 66 feet, and the other is driven N. 25· w., .
~.' ~: ,.' -:',; ·r,:

for a distance of S4 feet: (fig_ 1/). (~. is idle.
\.

Production I Unoeterm.1.ned.

References I None.

J.R.E. 2/12/59

J
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Fig. l/. Geologic skeu:h map of the Gold Park

Consolidated (?) Mine No.1.
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Gold Par~t Consolidated (?)

Hine 1\;0. 2

Location. SW~ sec. 1, T. 2 S., R. 9 E., S.B.M.

(proj.), Vall.ey Mountain quadrangle, 1956; Pinto

1-1ountalna, Gold Park, 8.3 miles S. 230 E. from Four

Corners, 'l\'Jentynine Palms (see pl. 1.J').

OWnership I Undetermined.

History: Undetermined.

Geology: A nearly vertical. fault cutn highly weathered

coarse grai.ned hornbl.ende granite. Criss-crossing gold (?)

quartz veins, as much as ~-foot thick. occur in the granite

and are strongest along the fault plane.

Development: An adit is driven S. 600 .B. approximately

45 feet along the atrir..Q of the fault. Immediately in

front of the portal and centrally located in an open cut

that leads into the &dit is a shaft sunk vertically about

35 feet in ~~e fault plane.

Productions Undetermined.

References: None

J.R.E. 2/12/59.



Gold Park Consolidated (1)

Mine lIo. 3

Location: SW~ sec. 1. T. 2 a., R. 9 E., S.B.M. (proj.),

Valley I-tountain quadrangle, 1956; Pinto l>tountains. Gold

Park; 8. J miles S. 250 E. fran Four Corners, Twontynine

Palms (see pl. 1../).

OWnership I Undet.ermined.

H1storya Undetermined.

Geol.ogy: Numerous thin gold-bear1ng (1) quartz veins,

dense green basic dikes, ~d apl.f.to .dikes as much as

l-foot thick occur in monzonite (1) porphyry and harnbl.ande

granite. 'l'he highly gradJ.tional contact between the two

rock'types is well exposed about midway alonq a trencb

connecting t:wo adl1:8 (fig. .!.../). Both rock un!t8 are

hig'hly wea'thered and undergoing qranular disintegration.

/,
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Development: 'l\'lO ghaft3, ;:WO'..lt 120 feet apart, are

sunk in horr.hlen(Ja granitG (.fig. .0). The soathern­

Inost ona is inclined 750 W. and is surlk to a depth of

at least 50 feet. The other shaft is inclined 65 0 WO

and i~ ~2 feet deop. About 170 feet north\veat in a

shallO"d , nearly nort."l-~end..1.ng t.'\;"ench connecting b'IO

short adits (fig. u). The northernmoct adit, a few

tens of feet fran the road, is driyen northwost ~out

6 feet in monzonite (?) porphyry. The ~c=o zouthar1y

adit 15 driven SOl.1th~azt ~out 12 fee-; in hc::n})lon:.:io

granita. The mine in idle.

Production: Undetermined.

R~ferenC0S: None.

J.R.B. 2/12/59.



Figure l.../. Sketch map of the Gold Park Con­

solidated (?) Mine No. 3 (topography fran U.S.C.S. lSi

Valley Mountai.n quadrangle, 1956).
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Gold Parl; Consolic1a.ted (?)

Mine lic. 4

Location; sw~ sec. 6, T. 2 S., R. 10 E•• S.B.M.

(proj.), Valley Mountain quadrangle, 1956; P1nto

Mountains. Gold Park. 9.2 mile~ s. 33° E. of Four Corners,

'.t'\.,,>entynine PaL'1ls (see pl. J-I).

OWnersh1.p: Undetermined.

HistOX"J t Undetermi.ned.

Geologyc A north-str.1king and steeply east-dipping

fault cuts ti'..e Pinto gneiss. A persistent cla~y gouge

zone about l-foot thick occurs i.n the fault plane. No

mineralizati.on was observad (fig• .!.J}.

Development: An open C....lt loads i.nto the portal of

an ndit driven narth 140 feet nlong the strika of the

fault. At 136 feet a 'winze is sunk vortically about. 18

feet in the fault plane (fig• .!....I). The m.1ne is idle.

Production I Undeterndned.

References: None.

J'.
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Figure .L/.. Geologic sketch map of the Gold

Park Consolidated (1) mine No.4.
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Gold Park Consolidated (?)
~#S

Location: NE~ sec. 12, T. 2 S., R. 9 E., S.B.M.

(proj .. ) ,(u. s. Ge01O<Ji~ survey) Valley MOWltain quad­

rangle, 1956: Pinto Mountains, Gold Park, 9.4 miles

s. 26° E. of Four Corners, Twentynine Palma (see pl. _Ll).
O\mership: LTndei':ermined.

History: Undetermined.

Geol<XJYt Hornblende granite and \'Vhite Tank quartz

monzonite intrude the Pinto gneiss along the lower west,

and south flanks of a roughly triangular shaped hill.

The area is much cut by rnJ.nor faults. Thin gold (1)

bearing veins, and fine-qrained green basic dikes transect

( all three rock types (£1g. 1:.../) ..
.,"

Development: .'rhree shafts, 4 prospect pits,· 2 trenches,

and an open cut. constitute the mine workings.. A majority

of the work is shaJ.low, but one older sbaft is sunk

520 east at least 100 feet (f1g. 1.../). An arrastra has

been constructed on a flat cleared 'off area several tenu

of feet downslope fran this sbaft (fig. ~). Xt served

as a rude drag-stone mill for pulveriZing gold (1) quartz

material. 'l'he mine 1s id1e•

. ProdUct1onl Undetermined.
:~ -~ :>{' -: 'r--, .,""'- ":~l" "'~1t-"!

References{"' None. ,: -.,>

J.R.B.
.. . i. '.
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i'1CJ. 1../. - Geologia sketch map of the Go,ld Park
• • '~< ....'. ~ • ::

Consolidated (?) Mine *5 (topogl:apby fran U.S.G.S. 15'

Valley Mountain quadrangle, 1956)-.
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Pig. AJ. An arrastra, or rude drag-stone mill

used for pu1ver1z1ng gold (1) quartz material. Nota the

stone "drag- in the extreme right part of the circuJ.ar

rock lined depression.
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Gold Point Mine

Location: Sec. 5, T. 3 S., R. 10 E., S.B.M., (proj.),

u. s. 1U:rny Corps of Engineera Pinkham Well quadran91e, lS',

19431 Hexle Monntainfl, JC$hua TreE:) National l-tonument,

about 4.5 miles southeast of White T~ adjacent to the

Pinto Basin Road (see pl. 1/).

Ownership. William F. Keys, P.O. Beoc 114, Joshua

Tree owns at least one unpntented claim (OCtober 1959).

History. In 1935 the mine was cwned and operated on

a small scale by Leon M. Campbell, Twenty-nine Palms.

Geology' Medium- to coarse-grained Pinto gneiss, cut

by a northwest to west-trending and 60· southweat­

di.pping fault, 1s intruded by Gold-Park gabbro-diorite.

Thin, h.1.ghly oxidized quartz stringers in the fault
I . . .

planercontain minor amounts of 90ld~probably. Of interest
--_.--

are two dikes of Gold Park gabbro-diorite at locality D,

j

\.

fig. !I. Tho exposure is in a minor cliff face at right

angles to tb8 strike of the d1kes (fig. .3/). A few

hundred feet west of these dikes .in an excellent exposure

in ~ same cliff face, a number of irreqular bodies of

gabbro-diorite have inti:natert intruded the gneiss.

'-In,.;''
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Development: Three shafts, ranging in depth from
/

about 30 feet to 50 feet, are sunk in Pinto ~neiss in
t

the plane of the fault (£ig. 1/). The mine is idle.

Production: In 1935 46 tons of crude ore were

processed to recover 23 oz. of gold and 7 oz. of

"'­silver (compiled by the U. S. Bureau of Mines ~-$Cor-G.s) and

published with (~permi.ssion of the Quine] owner).

References: None.

J.R.E. 10/15/59.



:- ...«- Figure JJ. Sketch map show1n9' the areal dis­

tribution (A), and '~'geol09iC sketch map (B) of the
/ .

Gold P01nt Mine (topography frem U.S.A.C.E. 15'

Pinkham Well qua<3r'angle. 1943).
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F;lgure 1./. View southwest into a minor cliff

face where two dikes of Gold Park gabbro-&orite cut

the Pinto fneiss (locality J), fig. 1:/). The dikes are

exposed at right angles to their strike.
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Gold Rice Mine

t
Location & N}1l.i NWh sec. 12 (proj.), '1'. 2 S., R.!3 E.,

S.B.M., Vidal quadrangle, 1950; on the west slope of the

Riverside Mountains, 7 miles south of Vidal.

OwnerslU.p z Undete:t.·mined~" ,.:) e

Ri8tory: According to Jack Stewart of Parker, Arizona,

this is one ot the older gold mines of the district,

~lough it is little more than a prospect.

Geology: The area of the Gold Rice is one of con-

tortcd and faulted gneissic rocks which contain' a few

thin lenses of carbonates. A mineralized zone about

3 ,feet wide lies along a fault which trends due north

and 6ips 20° W. Minerals identified in the zone are

Calcite, barite, fluorite, iron oxides, and malachite. ~,

Developmenta A single adit about 20 feet long ,;:,.t )
,<..1.

has been driven south on the fault. ~Jl Ql\'!'{\'
0tf~or,f\ \

~~e road shown on the quadrangle map,~w~s

joined by a new road from the south and extended to a

point just northeast of the Gold J.U.ce Mine in the process

of the recent (1958) development of the nearby Riversioe

Mountains Manganese Deposit (see bere.in).

Production I Undetermined.

(
\
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See Droor..l::t"I1 rUne.
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Gold Rose Mine
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Gold Shot Mine

Location I mi~ SW~ sec. 28, T. 6 S., R. 4 E., S.B.M.,

Idyllwild quadrangle, 19597 in Penrod Canyon, 2~ miles

east of Kenworthy Guard Station, in the San Jacinto

Mountains.

ownerships G. Charles Munz, 11472 College Ave.,

Garden Grove, holds the Gold Shot and three adjoining

claims, the Golden Libra, Big Jim and Triangle (1958).

HistorYI The Gold Shot Mine was located about 1927.

It was acquired by Gold Shot Mines Inc. in 1929-and

operated for two or three years. With the dissolution

of the corporation (date not known), the present owner

and a Mr. Gibson assumed ownership. Mr. Gibson died in

1948 leaving Munz the sole O'mer. Because of the low

tenor of the ore the mine haB not shown a profitable

yield (personal communication, G. C. Munz, June 1948).

i,,



( Geologya The area of the Gold Shot mine is underlain

by granodiorite cut by pegmatite dikes as much as 18

inches in thickness. A fault strikes N. 65° W. across

the claLm and alps 75° NE. Finely disseminated, free

nulling gold is reported to be aasociated with iron oxides

in a fractured quartz vein 3 to 4 inches wide which lias in

the plane of the fault. The vain averages about $6 per ton

with some "higll grade" C:E high as $14. It is traceable

for about 200 feet. TIle pegmatites, which consists mainly

of quartz with subordinate black tourmaline, feldspar,

and mica, are according to Munz, barren of gold. In one

of the thicl<er dikes, a few tens of feet northeast of

the mine, the quartz 1s colored a pale rose.

Development, The gold-bearing quartz vein is explored

by a ~o-foot vertical shaft, a lOo-foot shaft inclined

on the dip of the fault, and an aO-foot drift adit. A

short drift runs nortm..'est fran the inclined shaft at

the 50-foot level. '!'he O\tmer is resuming operations. The

lO-foot shaft represents progress made on a new inclined

abaft being sunk 2S feet southeast of the old one. The

latter is abandoned as unsafe. The adit, which is 25

feet northwest of the old shaft, is also abandoned as

unsafe. The owner intends to install a small ball mill



and use mercury amalgamation•. A '-lack of water is the

chief problem. In addition it was found that, during

previous operations, the mineral content of the water

coated ·tbe amalgamation plates, inhibiting concentration

(personal eanmun1cation, G. C. Munz).

Production. Undetermined.

Referencesc Tucker and Sampson, 1932, p. 5-6, J?l. 1,

1945, p. 131, pl. 35.
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Gold Standard Mine

Locations SE~(?) sec. 9, SW~(?) sec. 10, T. 3 S.,

R. a E., S.B.M., Lost Horse Mountain quadrangle, 1958;

Joshua Tree National Monument, 4~ nules southeast of

Ryan Campground on the southwest margin of Lost Horse

11ountain.

~.~ership: Dr. H. W. Milo, 224 El Camino Real,

Vallejo, holds the Gold Standard cla~ and the Desert

Queen Mill site, 6 miles to the nor~~west in the NW~~m~

sec. 34, T. 2 S., R. 7 E., S.B.M., at Stubby Spring.

History: The Gold Standard claim was first located

by Johnny Lang in 1902. Later the claim was relocated

by Willia~ F. Keys and subsequently sold to Dr. Milo

about 1955. Int~mittent develoPJ-nent work has .been

done for many years, but apparently the property never

was an operating mine.



Geology: 'I'hG mine workings explore thin quartz veins

in banded quartz-biotite gneiss (Pinto gneiss). At the

shaft a quartz vein in sheared gneiss strikes N. 30° W.,

aips ao· SW. to vertical, "ana loS ~- to l-foot thick. The

quartz 1s"much stained with yelloW and r~ddish-br~m

iren oxides and contains large bleached mica plates.
,

Vein quartz, trending about N. 10° \'1., crops out discon-

t1nuously for about 500 feet north of the shaft. This

quartz is red to black iron stained and shows sparse

yreen copper coatings. Sulfide mineralization was not

obser~,.ed. In biotite schist 50 feet northeast of the

shaft a 2-foot wide ~artz vein strikes N. 40° E. and

dips 40· SW.

Development: The quartz veins have been explored

chiefly by a 40-foot v~rtical shaft with windlass7 by

6 open-cuts, 5-10 feet doep and as much as 25 feet 10n97

and by a number of shallow pits and trenches.

Production: Undetermined.

Referencesl None.

C.H.G. 6/20/57.
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Gold Standard"Kine

Location. SeCe 1, T. 2 S., R. 12 E., S.B.M. (proj.),

Dale Lake qua.drangle, 19561 Pinto MO"..mtains, about J..i

mila south of" the Brooklyn mine and about 3 ft).ilea south­

east of New Dale (Site). See pl. y.

OWnerships Berton L. Schwab, 5438 Delta St., San

Gabriel, O\ma 3 unpatented lode claims n1arch 195a).

History: The first record of mine activity shows

a small production in 1939. F. E. Kerby, Twentynine

PalIns, was the mine cwner. In 1956 t.he mine was again
r

acUve' and a small production was recorded by the

present owner.

Geologys A quartz vein of undetermined thickness and

extent is contained in i'l northwest-trending and steeply­

dipping fault which parallals, and is adjacent to a

northwest-trending ridge carved in quartz mcnzonJ.te.

Developments A crosscut adi.t is driven about 600 feet

northeast and into the side of the hill.

the 200-foot main shaft, which is sunk in

_ .J o1n 5.
I t (connects )

the vein

higher on tho hill slope, at the 160-£oot leve!.. The

adit was (!riven in order to transport ore from northwest.

and southeast. drifts of undetermJ.ned "length on the 1.60­

foot level (Karl Scbapel oral canmunJ.c:nt1on, 3/8/60).



Production. CanpilGd by the U. S. Buroau of Mines and

published with permission of the owner.

{
l'.

Year

1939

1956

Crude ore
(tons)

a

15

Gold
(oz. )

4

3

Silver
(oz.)

1

References * None.
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Gold Tiger Mine

See: Black ~utte mine.

. ,- ".,~}



Golden Bell (Blue Bell) JUne

Location I Sec. 8 (?), T. 3 S., R. 10 E., S.B.M.

(proj • ), u. S. Army Corps of Engineers P1nkbam Well

quadrangle, 15', 1943: Hexia Mountains, Joshua Tree

National Monument, about 4 miles southeast. of Wnite

Tank, cmd about ~ mile southwest of the West. Pinto

Basin Road (see pl. .2.../).

OWnership. George W. Dooley, 844 Valley St., Burbank

owns 1 unpatented claim. (January 1960).

History: The mine was active fran 1934 to 1937 and

frem 1939-1941. During this period of time 0.934 to 1941)

it·was owned by M. A. Rogers of Twentynine Palms. C. A.

Benito, Twentynine Palms, owned the mine from 1954 to

1957. He perfar.med cleanup ~k in 1954.
-

Geo1.ogya Pinto gneiss is cut by a 80· SW.-dipping

and N. 60· W.-trending fau1.t zone as much as 4 feet. wide.

The zane is exposed for 500 feet and is ccmposed of

finely crushed material c:cntaining t1Un but highly

oxicU.zed qold-bearing milky quartz veJ.ns and stringers

(fig. LJ).

»eveJ.opmenta 'l'he ma1n workings consist of an inclined

sbaft aunk at least 80 feet in the fault plane and a drift

fiet
aMi: extending 435 northwest. fran t:he shaft collar. The

-
ad1t baa been extensively overhand and underhand .toped.

.. "

(
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~' -J,~
\OsV ={.,~~ r-..........A""",,,~~ t1C1 o-t.. •

A winze;\ e.,xtends da.m 20 feet to a second lave 11~ -c..

~~;;:w A 70-foot shaft sunk in tne fault

~onnects to the main level 170 feet from the portal.

Two minor drift adits are driven in the fau1.t about 80

feet abov'e the main level (see fig. l/). About 450 feet

N. 600 \'1. fran the collar of the main sh.~ft another

shaft is sunk at least 75 feet in the fault plane. The

collar is close to 120 feet above the main shaft.. On

the surface the fault trace has been locally trenched

and excavated (fig. J....I).

Productions Compiled by the U. S. Bureau of Mines

and published with permission of th3 owner.

(
\.,

Year

1934

1935

1936

1937

1939

1940

1941

1954

Crude ore
(tons)

117

36

100

5

60

3

21

1

RecO"J'erable Metals
Gold Silver
(ounces) (ounces)

29

7

U

1

4

1

(

References. Hone.

J.R.E. 1/25/60.



Golden B~rd Claim

Location. NW\m~~ sec. 28, T. 1 S., R. 22 E., S.D.M.,
,IQ50

Vidal quaaangle; on 1:he east side of the most westerly
i\

foothiJ.l of the West. R1versiCle MountaJ.ns, 3 miles south

of Grcmmet.

Ownership: Undetermined.

History. Undetermined.

Geology. 'rbG country rock is s'trongly Jointed,

gneissic sran1te. A poorJ.y exposed shear zone strikes

nor~~ and dips 50· W. A voin as much as 4 inches

wide lies in the plane ot! the shear. It consists of

a central. zone of quartz containing ezrai1l8 and bunches

of galena and chalcopyri.te. The central zone is bounded

by layers of quatu and the same suJ.fides in generally

fi.ner grained, discontinuous laminae. The chalcopyrite

i8 largely altered to ox.i.dea of iron, chrysoc:olla and

malachite, the fine-gruned bounding material having

been most completely affected. Assay data wera not.

found for this deposit, but when ~ed, a small sample

showed free gold.

Development I The vein 18 explored by & 8.1ngle

15-foot, inclined abaft.

Production I Undetermined.

Referencea I 1l1one.

R.B.S. 11/17/59

-....... "",
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Golden Chariot Mine

See Golden Charlotte.

--t_



Golden Charlotte (Golden Chariot) Mine

Location: NE~ Gee. 31, T. 4 S., R. 4 W.,·S.B.M.,

Steele Peak quadrangle, 7!2', 195Jj about 6 miles "cst

o£ Pt:l.t:ris. The Golden (;"aarlot lHne is south of and

adjdcen-c to the Santa ~o8a.

O....-nm:ahip I Undete:c-mined (1959). {2.0Fj/~rt-7 L 't tv,pn... ..'Jn L

Hlstory: TI~3 earliest rep~t of the Gold~n Chariot

~ne (Cra\iford, 1894, p. 311) includes a photograph

(following pagG 310) which shows the relative positions

of L~e ~anta Rosa ~llne and the Golden Chariot Minc.

~~€ Golden Charlot is in the foreground; the view is

to the north. This report (':rawford, 1894, p. 3ll},

though brief, is the most complete, subsequent reports

being u Ber1c~ of eucceEsively shorter abstracts of it.

Charles L. French, Redlands, waB then the owner of the

mine.

Geology: The Golden Charlet Mine explores a poorly

exposed quartz vein which strikes N. 100 W., dips 45·

to 55° SW.# and was reported to be an extension of the

vein explored by the Santa Rosa Mine (Crawford, 1894,

p. 311).

'-- f·
\

/Jr:S5
( I q7f)
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(
DeveloprL~t;:nt.: According to Cril";lford (1894- , p. 311)

tho Bh41;:t of this r.J.n~ is 21~ ':eet cc:'er, with a ~ingle

d~1£t c£ ~n~peci£1ed length ne~ the bottom. Tnc

~haft 1= ir.c~ined ~bcut 30° at the collar. t~n

in::pr:-c'i:cd ir.. 19S') the rnin~ was flooded to within about

50 feet of tho zurfacc. The ohaft 10 tlrnbered and,

open. Sheuthing at the collar 1s in good condition.

,Production : Undetermined.

References: Crawford 1894, p. 311.; Merrill and

Waring, 1917, p. 529~ Tucker, 1929, p. 479; Sampson,

1935, p. 509.

R.B.S. 6/3.5/59



Golden Eagle Mine,

Location I Sec. 14 (1) I T. 5 S., R. 13 E., S.B.M.,

U. S. Army Corps of Engineers, 15', Canyon Spring quad­

rangle 1944l 2 3/8 miles northeast of Hayfield Pumping

Station. The mine is on the north slope of a low foot­

hill as the southern margin of the Eagle Mountains.

The most southerly workings are visible fran the power­

line road which extends eastward from the Hayfield plant.

Ownership. Undeterminedz Mr. George Miedin'l, 8015

Klinedale, Pico Rivera, is considering (April, 1961)

developing th1s-~property in as~ociation with several

other individuals.

History. Although this property prcbably \oJas located

many years ago, no report of its early history was found.

The mine was held in 1941 by W. H. Wolcott, Riverside

and was shown on the mines map in the 1945 county report

by Tucker and sampson (pl. 35) •

Geology. The country rock is granitic. Two en echelon

shears are exposed through a distance of about 350 feet

fran the top of the hill down the nortll slope to a wash.

They range in strike from N. 40· E. to N. 70· E. and

dip 45· SEe The planes of both the shears are marked

by a quartz vein ranging from 0 to 5 inches in thickness.

Fractures and cavities in the quartz are fi'lled with

oxides of iron which carry traces of free gold.' A sample

taken fran the mine shaft by George C. Mieding contains

chalcopyri te and secondary copper minerals in bunches as

much as an inch in diameter_



. \

. Developments The veins were~ork.edby means of an
L;'r~s:..

inclined shaft, onsshortAcut adit, 3 short drift

a.dita and two prospect pits. '!'he inclined shaft is at

the foot of the slope near 'the wash (f19:w:e -I). It

appears to be about 75 feet lon~ and is on the vein

but it is partly caved and unsafe to enter. One of

the sho:t drift acll.ts is about 45 feet up the slope

and aouth\llest of the shaft. It was driven 10 feat south-

west•. In a shallow ravine about halfway up the slope

tho crosscut adit was driven south 450 west in barren

granite. It appears CO explore the essentially

unmineralized zone of overlap beo~en the featiwred

edges of the two shear planes. The remaining two

drift adits are driven into the north and lSouth slopes

of the hill near its top. One extends 10 feet northea&t,

the other 40 feet southwest. 'l'hey .could be connected

by 15 or 20 feet of drifting. A stope extends to the

surface from the 40 foot aoitl an inclined distance

of abcut 40 feet. Only light ti..'nber, mainly stulls,

was used.

Productions U. S. Bureau of Mines records show that

in 1.941, one ton of ore yielded one ounce of gold. No

other records were found.

References I Tucker and Sampson 1.946, pl.3S. ,

R.B.S. 1/20/59

--1/53-



qolden Egg Mine

Location. Sec. 14, T. 2 S., R. 12 E., S.B.M. (proj.),
" ,

"."
u. S. Army Corps of Engineers Eagle Tank quadrangls, 15',

1943 J P1."lto l-tountains, about 4l:s miles south-southeast of

New Dale (Site) and l!s IU.1.1es southeast of the Gold Crown

mine (pl. 1/>.
OWnerships I<arl Schapel, Box 113, Twentynine Palms,

owns 2 unpatented looe claims.

(

History I Ori9inally owed by Jack Meek as long ago as
I

1940, when a~~l tonnage of ore was processed. In

recent years the mine has been owned and worked by Karl

Schapel.

Geology. Quartz monzonite 1s cut by a "N. 10· Wrtrend­

ins and steeply east-dipping fault. The fault zone 1s

locaJ.ly at least 3 feet wide and contains a strongly

oxJ.d1zed gold-quartz vein ranging in thickness fran

6 inches to 2 feet (fig. ]/).

Deve1.opment. 'l'he main shaft 115 ~unk 100 feet. in the

fault planei North drifts on the 17-foot, 27-foot:, 67- j

foot., and a8-foot. levels join to 1t. A croas cut adit

1s c1rJ.ven eaSt f30 feet." "to intersect. the 345 foot. arift

on the SS-fOOt leVel-Csee "fJ.g."" .1/).':

(

"

......."

(



About 240 feet north of t.he maJ.n shaft a second

shaft is sunk 125 feet to the drift on the S8-foot level.

The=e is a small mill on the property, and 1 t is nearly

canplete Cll'ld ready to p:ocess ore fran the ndne.

Material. will be fed through a primary jaw crusher and

ball mill to amalgamation plates. 'l'11e mine in operated

\ by the owner who i5 presenUy extending the drift on U1e

SS-foot level.

Production, Canpiled by the U. S. Bureau of Mines

and published with perm.1ss1.on of t.he Cll'wTJer.

References:

/
r
\. ..
~

Year

1940

Crude Ore
(tons)

16

None.

Gold
(oz.)

15

Silver
(oz.)

3 .

c..

J.RcE. 3/9/60



.- Egg mine.

I'~gur. 1/. Geol09~C sketch map of the Golden

- '1.56 -

(

(
"

(
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Location:

Golden Nugget Mine

N\'1~ sec. 30, T. 4 S., R. 4 W., S.B.M-y

i
~
'<.

I

~

Steele Peak quadrangle, 7.5', 1953; about 6 miles west

of Perris and half a mile southwest of the Ida-Leona

lPJine.

Ownership: Undetermined (1959).

Geology: A quartz vein of undetermined attitude,

thickness, and extent occurs in diorite near the edge

of a flat.

Development: A single vertical shaft of undetermined

depth appears to be th~ only development. It is flooded

to within 15 feet of the collar. A head frame and

~bered collar are in fair repair. Idle.

Production; Undetermined.

References: None.

R.B.S. 6/16/59.



Golden NU9gett Loda, Cla~

Location: m-;J4SE!a sec. 34, T. 5 S., R. 10 E.,,_ S.B.M.,

Cottonwood Spring quadrangle, 19581 south margin of the

Cottonwood Mountains 2 miles northeast of Cactus City

on the east side of Pinkham Wash.

Ownership. Golden Nuggett Mining Co., Otto and Leo

Katz, 12180 Sunset Blvd., Los Angeles 49.

History. Located by Otto and Leo Katz in June 1956.

Geology. Irregular thin shear zone in banded quartz

biotite 9ne~s8 (Pinto~eiss) cut by ~lliite Tank quartz

.!!l0nzonite. The shear zone strikes N. 40° W., and dips

350 NE. No vein quartz or other mineralization observed.

Development: Open cut connected to lS-foot drift adit

on the shear zone.

Production I Undetermined.

References I None.

c.a:G. 5/15/61.

(
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Golden Rod Mine

Location:· Sac~ 1, T. 2 S., R. 12 E. , S.B.M. (proj~),

Dale L30ke quadrangle, 1956: l?1nto Mountains, about 4

miles southeast. of He'!,-l Dale (Site) a.'1d 2 miles sou~th of

the Brook1.yn r:line (ace pl. 1!).

OWnership t Undetermined.

II1::ltory: The Illne was appare.."tly discovered in the

ludcUe 1930's and worked intermittently until 1939 'by

the O.K. Mining Company, Joseph Ingersoll, president.

'l'uc."<.ar and Sampson (1940, p. 49) report the mine was

under lease in 1940 to the Pinto Basin Mining Company,

Indio. A record of p~oduction in 1940, 1941, and 1942

shows the Jnine was active during this time. In 1951 and

1953 the ~ne was again active and was owned by the Pinto

Basin lUning and Milling Canpany, 7940 Sunset Blvd., Los

Angeles. The property was not in operation tb9 day of

the visit.

"Geologyl \
A north-striking and 80· W.-dipping quar~z

(

\ vein occurs in quartz rnonzonite. and ranges in thickness

frau 2 to 4 feet (Tucker and Sampson, 1940, p. 49).



Dovolop;jont: A shD£t iasunk 350 .feet on the

voin, Uorth and south clriftn GA--tcnd fron tIE'! shaft on

tIle 40. 80 t 130, 200, 250, and 350-foot 1cvvl~ to devolop

ml oro Dhoot 75 to 100 foet in lCDo"1;ll and Ii- feet in over­

aGo thicl:ness. In 1940 thoro \'.rao a s:.:Jall mill (10 tonG

c,'Jpacity) on tho prope:::·ty t but tho ore toWS hnu.1ed to tho

Gold C::"OH1l mnG nill .for tr0at:::10nt (':(ucl::er and Do:.;1psol1,

1940, J? ~·9). As \'mtcr had to bo hauled fron rUssion

and ;;unrioG tJollo 3j~ nileo to tho oouthvest, it ,'ras

prob.::.:bly t:ore conveniont to haul tile are to aaothJr

mill than to procesa it on the propert""J_

Productic;n: From 1935 to 1953, sporadic

~ining of the Goluen Rod mine yielded roughly 2,2C~

tons o£ ere DveraginG sbout 0.5 of' an ounce of Gold and
of

0.1 {fozj an ounce of silVer per ton,
1\

...

.....

(

(



(

(

References: Tucker a..-,d Sampson, 1940, pp. 49-50:

Tucker nnd Sc:unpson~ 1945, p. 132.

J.R.E.- 3/8/60

/
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Golden Rule Gr~p of Claims

Location: ReportRd to be in sec. 30, 'l'~~ 2 S.,

R. 10 ~., S .D.M. (proj.), sou'cll oi Tweni:ynine Pallll9,

j.n the Pinto MountaJ.ns by 'rucker and Sasupson (1929,

p. 430). Not confirmed, and all the information below

is fran the previously mentioned reference.

OWnership: Undetermined.

lU.storyc In 1929 the mine was active and t."le 2

claims were owned by Dr. Francis Coltrin, E. C. Miles,

and John Stull, Fu1lerton.

Geology: A vein striking N. 30° w. and dipping

80· W. occurs in qneissoid grani.te. It: raDges in width

fran 1 to 2 feet. A diorite dike occurs alonq the

footwall.

Development: A shaft 1s sunk 7S feet on the vein.

At the SO-foot level there is a drift 35 feet south.

Production I Undetermined.

References; Tucker and Sampson, 1929, p. 480.

(

J', •••• • ~
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Good Hope ~1ina

This report '1s based largely on information con­

tained in a reccntl~published description by Engel,

Gay and Rogers (1959, p. 63-67).

Locutionl ~~~ soc. 15, T. 5 S., R. 4 W., S.D.M.,

and part of a claim extending northeast ~nto section

J~ vl/_. --.- .......
I"; -:

I , «:....,

(
'-~

(

10, u. S. Army Corps of Engineers, Elslnore quadrangle,

15', 1942 i about 5 miles northeast of Elsinore on the

northwest side and about 200 foet ncrth\'JeDt of H1gh\-JaY ,

74. Patented claims include 160 acres (Engel and others,

1959, p. 63).

~~ership: Dr. Berto Gleon, 2508 Ocean, Corona Del Mar.

FU.story: The Good Hope mine was the most productive

gold mine in Riversice County. Between tho years 1975 and
-

1941 1t yielced a reported 17,759 ounces of gold and

3,552 ounce,;: of silver. The history of the Goed Hope mine

began about 13;4 '·:hen Hexican placer· miners and a' French­

man nnmed Macho first locat~d the Goed Hope va1n zone.

'It apparently had been the original ~ource of m~ch of the

placer geld minsd for-years prier to 1974 1n the arroyo
. -

eaEt-Of th~ mine. ~leGoOd hope vein zone was found

as a "blind lead"· through syF-tematic px-oepect1ng at .

the upstre«m lim1t -~cf ·9~~ld~b(;n~i~~'-·9;~~~~~.-.The v81~:.
- ~, ! - __ :.. .;.. ~. " ~ .;. l .~"... ~..2.. ,_~.....~. ... .::t,...: ,,~ ... ,:,> .... • ~..~

.wasopened··1n~.n\l..nercus place£ aleng ltc course and the
-' '. ""-- ..



: ~ :: ..:.,

About 1923, :'!:c'9. Vclna L. Teater acquired the

property but it remained in~C~v.0 until about 1932 when
- -- '_ .... :.....

the mine was leased and reopened by G0~-gope Develop­
-~.-

ment Company. A 20-ton capacity mil~ used am"~~~~~tion,

'--"-leaching, and flctaticn methods to treat both the dump

and new ore. Financial difficulties and mine safety

regulations caused the closing of the min~ in 1936.

The Panmaint Mining Company leased the property

from 1947 to 1953. In 1959 it was reported (Engel, p. 67)

that no operative machinery remained, and all wcrkings

below about SO feet were flooded and presumably largely

caved. By 1962 Dr. Olson hu.d acquired the property and

had leased it to a group of investors who planned to build

~ mill for the treatment of dump material and ore from new

unqerground work•.

Geology: The Good Hope mine is in an area uTlderlain

by deeply ~athered granitic 'rocks. In the mined area

the country rock is strongly chloritized and kaclinized.

Mineralized zones are del~ited by seams of gouge,

talcose materials, and clay. Felsiti~ dikes, and por-

---- phyritic basic dikes, from a few feet, to as much as 30
------.:- ' --- -- - .-

feet wide are traceable on the surface in ~be,v1cinity
........

of the mine. one"ea£t';'tr~~dingbasic dike ,appears ~o

mark the northem;~~tindtof ~g~id::~~;~~~~~"~~.-: " ~'."
.<., . .' .. ~. ~ :: .~: ::; I ~~ -} ~.:....) .~:o> ..:..- ~ ~...... -... ....~••

:;;r~ ~t ;~f~; ::; ~ ~ ;::" ~:~:;,~~:J ') ~; -! -~

. :-.

(
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(
............, .....',

I
\

. ;

.'

References: Goodye~~, 1888, p. 527; 1890, p. 151:

Storms, 1893, p. 106; Crawford, 1894, p. 221: 1896, p. 311:
,~".l" ~.••

Merrill and Waring, 1919, p. 532-533; S~~pson, 1935, p. 509­

511, Engel and others, 1959, p. 63-67.

R.B.S., frcm Engel and others.



Grandaddy Mine

Locations NE~ sec. 5 (proj.), T. 8 S., R. 21 E.~.

S.B.M., McCoy Spring quadrangle, 1952: about 1,000 feet

northeast of peak 1~9S, in the Mule Mountains, and about

13 miles by road west of Ripley. The Grandaddy Mine
,

is accessible by a quarter of a mile of narrow foot

trail which extends southwest fran the nearby Grubstak~

Mine.

Ownership. Carlo M. Micalizio, 529 N. Broadway,

Blythe (1958).

History: Undetermined.

Geology: The country rock is gneissic granite. A

fault, which strike.s N. 40· W. and dips 85° NE. crosses

the claim. A mafic dike as much as 3 feet wide, and a

quartz vein, lie in the fault zone. The dike is the

footwall of the vein and both the dike and the quartz

vein are canplexly fractured. The vein is exposed for

about 100 feet and· is as much as 3 feet in width. It

resembles the vein at the Hodges Mine a quarter of a

mile to the east and probably is a part of the same

vein system.

.- ?l66 _._-.

(

(
\
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{;if
Hematite and chlorite ~~~e ~rin~~

~aJ:tlt"~~r~::.in fissures and ',tugs in the vein.

Developruent: The vein has been explored by shallow

trenches along the full length of its outcrop. ~~

Production: Undetermined.

Ref~rences: None.

R.B.S. 4/8/58.

"
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Granite Mine

Location: NW~ sec. 4 (proj.), T. 6 S•• R. 15 E.,

S.B.M., u. S. Army Corps of Engineers Chuckwalla

Mountains quadrangle, 15', 1945; about 3 miles south-

west of Desert center.

(

OWnershipc

(1959).

Henry 1<. Hann19h, Box 468, Desert Center

History' According to the prenent owner, the Granite

mine was located in 1860 by two men', named F.urat and

Sm.1.th, who started to 'Work the deposit in 1894. A 10­

stamp mill was built and operated for an undetermined

per1od. In 1917 the mine \Vas reported to have changed

hands several times. Xt was held, at that time, by

Silas Marsters, Riverside (Merrill and Waring, 1917,

p. 540). Xn 1920 the GrMite mine was owned and operated

by Chuckawalla Mining and Milling eaupany. In 1929

('rucker and Sampson, p. 480) it was sUll in the same

hands but idle. A lo-ton Harding ball mill was installed

in 1930 when the mine was reopened with financial support

from a Mr. Osborn, Pasadena, and the present owner.

Capacity was increased, in 1932, by use of a 24-too Denver

ball mill. The gold was recovered by amalgamat1.on, table,

and cyanide. Operatiooe were terminated in ~932 because of

(

the low grade of the ore. B. K. Hennigh has retained owner-
-,,; ,."l'-~:t" --,

ship to the present~ and is currently doing exploration.

(Personal canmunicaUon, H. X. Hennigh).
(
\.
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Geol~JYI A mineralized fault strikes N. 10° - 20° w.
along a low granite ridge and dips 40° - 55 0 SW. It 13

exposed in the mine for a. strike distance of about 350

feet and to a maximwn depth of 100 feet. 1'hrough the

northern half of this exposure the fault branches. The

two principal breaks thus formed are roughly 55 feet

apart where exposed in the north end of the workings.

Here, in addition, the country rock is cut by basic dikes

.as much as 3 feet in th.1ckness. Both the dikes and veins

along the faults r~ve been disturbed since their emplace­

ment. The fault zone is cut off at the south end of the

workings by another fault.

'l'he ore consists of fractured vein quartz carry­

ing oxides of iron as stains and smears and as pseudomorphs

after pyrite. Fine, free-milling gold occurs in the iron

oxides. Manganese oxide dendrites are common in fractures

and there are scattered stains of ,copper minerals. _ Silver

1s reported as a product of the mine but its ore mineral was
".

not identified. Some part of the mine have yielded radio-
.'

activity measuren-.ents as high as ten .times background and

samples analyzed by the U. S. Geological Survey laboratories

contained thorium and were~9raded (percent) at O.45eU,.

0.034 U (WaJ.ker and others, 1956, p. 12,37). 'l'be.quartz

veins range fran 0 to 3 foet in thickness.
, ..... -



Developmentz The old 1894 discovery shaft, at the

south end of the workings was sunk 100 feet on and

near the fault. At the 50-foot level a 130-£00t drift

wa£ driven northweot and a 40-£00t drift southeast to

a short crosscut. There are several stopes near the

shaft. Crosscuts extend 70 feet southwest and 70 feet

northwest from the b('Jttom of the shaft. The north

workings comprise a 330-foot crosscut adit. A drift

extends roughly 300 feet southwest on a level 30 feet

down the dip of the fault from the 50-foot level of ~le

south shaft with which level it is connected by two
i

raises. An additional 100 feet of drifts explores
I

a branch of the fault in the north workings. Ore
\"Y\J.l.cA ~ 7h_

bodies \lpto.~-a. foot thick were stoped in a 10 foot-wide
1\ A 1\

shear zone north and south of the junction of the faults.

When visited (March, 1959) activity was

centered in the exploration of a narrow northwest-trending

vein exposed on the east slope of the ridge 200 to 300

feet southeast of the crosscut adit. A 30-foot shaft

had been sunk on the vein. A gently inclined shaft,

beinq'driven west from a point 50 to 75 feet lower on

~ .... "'. ~. --.... -.~' . .-_.J
"; .... .,-

the slope to':cr9~GCUt the vein \Io:as about 40 feet long and
. '",-

bad not reached: the vein.



\

Production: The yield of the Granite mine was not

determined. The owner ~tated that tl1e ore runs about

$10 per ton in gold and ~6 in sllver.

R~ference5: Merrill and War~ng, 1917, p. b40; Tucker

and f.ar.·~son, 1929, p. 480j 1945, p. 133-134; walker and

Oth~rs, 1956, p. 12, ~7.

R.B.~:. 3/9/59.



Gray Mine

See: Lum Gra)' Mine.

(

(
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Great western ClaLm

See Red Cloud Gy.oup.

- Lf?Y.-
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Developments . Tucker and Sampson (1945, p. 137)

reported a 75-foot shaft and alSO-foot adit on the

vein, and a 5-etamp mill on the property. In~June 1957

the shaft was not found, the adit on the west side of

the canyon was about 50 feet long, and fno trace of the

mill remained.

Production & u. s. Burea.u of Mines records show 2

tons of crude ore produced in 1937 yielded 2 ounces of

gold and 1 ounce of silver.

References I Tucker and Sampson, 1945, p. 131.

C.H.G. 6/29/57.
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Grubstake Mine

Location: NE~ sec. 5 (proj.), T. 8 S., R. 21 E.,

S.B.M., McCoy Spring quadrangle, 1952; in the Mule

Mountains about. 13 m.iles, by road, west or Ripley.

Ownership: Carlo M. }ticalizio, 529 N. Broadway,

Blythe (1958).

!tistory ~ Undetermined.

Geologyz The country rock is gneissic granite. In

the mine area a fault is exposed for about 100 feet.

It strikes N. 70° W. and dips 350 SW. The fault is

marked by a zone of gouge 3 to 4 feet thick which

includes a shattered and contorted quartz vein as much

as 1 foot in thickness. The vein contains seams and

pockets of hematite. According to the present owner

this materi.al yields $49.00 per ton in gold.

A zone of contorted gneissic rocks as much as

5 feet wide crops out about 500 feet northwest of the

mine. '1'h1s zone contains crushed lenses and thin

veins of quartz associated with calcite, chrysocolla,

chlorite, and hematite. It strikes N. 60° E., and

dips 35· SEe Th1s fault zone apparently is unrelated to

the one at the- mine.



Hodges Mine

Location I W~ sec. 4 (proj.), T. a 5., R. '21:£••.

S.B.14., HcCoy Spring quadrangle, 1952r on the east slope

of the ~lu~a Mountains about 8 miles west of Ripley.

Ownership. Undetermined (1958).

IUst.orJ& This mine was formerly operat.ed early in

the present century by Hodge Bros•• who haa a 3-stamp

mill at PalQ Verda. It was taken over at an unreported

date by Hr. Ludden of Panona, who added 2 stamps and

moved the mill to the ndne. Water was pumped fran a

wall in the valley ~ miles away. Operations cont.inued

until 1913 (Tucker ana Sampson, 1929, p. 481.) Idle.

Geology,_ '1'he rocks at the Hodges m.1.ne are gneissic

gran!te cut by quartz veins. The veins form a' generally

west-trendinq system but a f.ew strike fran N. 70· w. to

N. 70· E. Dip's range fran 60· southward, .through vertical

to 60° northward. Most of tha veins have exposed lengths

rangil19 fran 50 to 100 feet. and are of irregular 1:hick--

ness, rarely exceeding one foot. The veins are fractured

and largely recement.ed with iron oxides which appear to

have been derived frau the alteration ~. sulfides. Free-
.....,'.'

milling gold occurs in fissures oris finely disseminated
1iJ~ c· t"'.'.;" ~-::
1D~

"

!

\~
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DeveloprJentl 'l'he workings are in a narrow canyon and

on a steep ridge <.immediately to tlw northwest of tha old

cmnp sitae Development. consists of 3 vertical shafts

and 3 adits 'which are apparently joined by an undeter­

minad amount of drifting and stoping. A depth of a

least. 100 f~et. was att.a1.ned at the adit levels. Mining

seems to have been systematic, as evidenced by a' long

haulage adit driven north fran the floor of the canyon

thl:'ough barren reck, to facilitat.e drifting and stopinq

on the veins in t.~ ridge. Little timbar was used
s

except ~\ stull.e in the stapes. No equipment remains

on t.he property, but the walls of a 3-rccm stene hoUse

are still stand1ng near the mouth of the canyon. WOOn

visi.ted (Feb., 1958) the mine waa open and dry. Access

was good.

ProducUon l Undei:ermined.

References. Tucker and Sampson, 1929, p. 481.

R.B.S. 2/21/58.
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Development: The main workings consist of 2

inclined shafts about 100 feet apart and 40 feet deep

driven on the dip of the fault. The shear zone to

the northwest was opened by a trench and a 15-foot

acit -- Mr. Mica1izio states that this work "tas done

at some unknown time before he acquired the property

and shows little to warrant further work.

t>roduction: Undetermined.

References I None.

R.B.S. 4/8/58 •
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P~nsen (Hensen) mine -(Hensen Well)

Locations NW~ sec. 26, T. 3 5., R. 8 E., S.B.M., Lost

Horae Mountain quadrangle, 19581 Joshua Tree National.

Monument, about l~ miles southwest of Pinyon Well, north

slope of the Little San Bernardino Mountains.

OWnerships William F. and Frances :1.. Keys, Box 114,

Joshua Tree hold the pinyon group of cl~s (White ~l16,

M.ountain View, Pinyon, Grand View) in sec. 26. Mr. Keys

reports (oral communication January 1960) that the

"Hansen shaft." is on the Grand View claim.

History I The early history of the Hansen mine is

unkncwn, but it may have been part of the Pinyon (Tingman­

Holland) mine about half a mile to the southeast. The

nearby Hensen Well was an important source of water to

early-day miners. According to Brown (1923, p. 273)

"The well 1s in a little flat in a very narrow canyon

and is high up near the summit of the Little San

Bernardino Mountains. Near it (in.1918) are the ruins

of an old arrastre and the remains of one or two small stone

buildings. ---the water was siphoned to the Eldorado mine

with that of Pinyon Well." In 1960 the exact site of the

well was not found, but a largely ;caved vertical shaft and

foundations for aever~ buildings, one of which apparently

was once a mill, were noted in the NW~ sec. 26.



Geology: The NW~ of sec. 26 1s underlain by light

gray to buff coarse-grained quartz monzonite (wIdte Tank

quartz monzonite). The ''Hansen shaft" explores thin quartz

stringers in a shear zone which strikes N. 550 W., is

vertical, and exposed at the surface for a strike

length of about 1,000 feet. A second quartz vein crops

out about 1,500 feet to the east. Th.is vein strikes about

N. 500 W., is vertical or dips steeply southwest, is 2 to

3 feet Wide, and exposed at the surface for about 750 feet.

Along the same strike, about 600 feet to the southeast,

vein quartz again crope out. Here the vein ar.aa 1s as

much as 16 feet Wide, is E:lxposcd for aPou't 600 feet,

strikes N. 500 W., and dips oteeply southwect.

Development I In the N\-l?>:.~iW?:t ~ec. 26 a vertical

shaft ("Hansen shaft") is· sunk on quartz stringers ill

a shear :;one. The workings are inaccessible but the

size of the dump suggests at leas~ 100 feet of workings.

To the t:!ast in the NE~NW].4 sec. 26 the second quartz vein

is explored by several short adite.

Production a Undeterm.1ned.

Referencesa Brown, 1923, p. 273.

C.B.G. 1/26/60.

,...
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Happy Jack Group

.6 ,f
Location: Sec. 31 (proj.) t T. )' S. t R. IS E. t S.B.M.,

( '\
U. S. Army Corps of Engineers Chuckwalla Mountains quad-

rangle, 15',1945; about l~ miles southrv1est of Corn

Spring and 7 miles southeast of Desert Center.

Ownership: ~ determined (1959).
A '

History: These claims were operated in the years

1896 to 1898 by the Happy Jack and Chuckwalla mining
7

companies (Herrill and Waring, 19~~t p. 540)"

Geology: A quartz vein as much as3 feet wide is

e~posed for about 300 feet d~nl'the north side of a

low granite ridge and for 200 feet on e rise to the north

across a narrow ravine. The vein lies along 3 shear

zone which striy~s N. 300 E. and dips 45° m~.

The vein quartz carries pockets and stains of

iron oxides. Pyrite is present but uncommon •

• r'-Y ~, - •
•• : •• oj

'. -



Development: On the ridge south of the wash the vein
".

is explored by 2 inclined shafts, 50 and 100 feet deep,

and a drift adit driven south'Jest about 125 feet. The

50-foot shaft is about 20 feet northeast of the adit

portal. The lOO-foot shaft is 100 feet southwest of the

adit portal.and" connects to the adit at the 30 to 40 foot

level. Between the shaft and portal the vein is stoped

through a distance of about 30 feet"~ ~:nt--nQar

-the &bHf~. and up the vein about 20 feet. A 15-foot

winze liea ~1O'W tbe st0i'e. The adit extends about

25 feet beyond the lOO-foc~ ~haft. Though partially

caved, it probably connects with a raise to the surfnce.

The w01:kings below the adit level 'Were not examined.

On the rise north of the ravine two inclined

shafts, 80 feet apart, one 50. feet deep and the other

of undetermined depth, are sunk on the vein and join

with an undetermined amount of level workings. About

100 feet soutb of the shafts n l2-foot inclined shaft

is sunk on a shear which strikes 'N~ 10° E. and dips

40° to."ti. From the bottom of the shaft a drift extends

SO feet to the northeast on a vein 1 - 2 feet in thicl~ess.
'1

According to Merrill and Waring (l91~, p. 540)
" 1\

development on these c1aima reached a depth of 300 feet.

I

(



Production: Undetermined.
(

7
References:. Herri11 and Waring) 1919, p. 540; Tucker

f\
and Sampson, 1929, p. 481.

R.B.S. 3/13/59.
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HelicrosB Mine

Locations SE~ sec. 3 (1), T. 2 S., R. 12 E., S.B.M.

(proj.), Dale Lake quadrangle, 1956: Pinto Mountains,

Dale District, 8 miles south of Dale Lake, half a mile

east of San Bernardino Wash.

~nersh1ps Undetermined.

History: Undetermined, probably active durinCj the

1930·s. Idle.

Geology I Shear zones containing quartz stringere in

massive quartz monzonite (fig. __/). Shears strike west

to N. 200 W., dip 700 sw. to vertical. At the east working

the vain quartz is stained yellow brO'Nll to red brown by

iron oxide and contains a few fresh pyrite cubes and

some pyrite cubes altered to iron oxide.

--L/?~-

t,
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(
\. Development. '!'w'o areZlS have been explored. Tlm west

group of workings lies adjacent to the valley in l~~

hills and consists of a 30-foot shaft inclined'OOo ~i.,

a 25-ioot vertlcal shaft at the ella of a 20-foot open­

cut which joins a llO-foot adit, w,d a 60-foot adit

dri-\'-en cast frcm a 35-£oot open cut (fig. --/'). The

second area 11ea half a mile to the northeast and 600

feet above. Here an adi t of undeterl-:lined length is

driven N. 20° W. The size of the dump suggeats several

hu.~dred feet of workings. A truck-loading bunker re~ains

below the adit.

Production: Undetermined.

References: None.



Loc.:::l'l;ion: s. ll.;l. ,

Idyll~lild qu."1urnnsle, 1959 t 2 niles east of Kom'lOrthy

Guord Station, in. tho San Jacinto Hountains.

01'1nors,hip:

ITO::lct (l9G3).

D. c. H~yn0, 25889 Columbia Stroet,

History: Tho ITaraet Bello is one of t~10 old ~in03 of

tl1~,) arca. In 1917 onG E. E. Chilson 01' honuorthy (a tOt'In

\lhich no longer exisvs) was =cportcd to have beon worldng

t:us :line. It \010.9 ec;.uipped \'n..th a 5-staup mill (Herrill
.

:~n;1 warin5, 1917 t p. 535). In 1929 tho Ho~ot Delle uoa

rc~ort~d idlo ,illd listed DS a port of the Chilson Estato

(~ucker anu Ca3pnon, 1929, p. 481). It was reloc8ted by

tho. p:,"cDcn1. o:,mcr in 1951.

GeoloGY: The Ne~ Homet Belle uine e~i)lorcs a gold-

boaring quartz vein in the plane of a inult which in

tracQ8bla for about 500 feet up 0 ridgG on tho east side

of Henet Valley. The fault strikes b. 55° E. and is

vertic~l. The quartz vein is OD euch aa a root \-ride.

Iron o:dd:;s .fill vugs and .fr~~cturcs iJ;l tho quartz. Accord­

in{; to i1orri11 and ~}orL"lg (1917, p. 535) the ore yielded

:;r.15.00 to ~~20.00 por ton in gold \'1ith sene pockets of

pita. TIle adit; (mtcrs tho 1.'i'-4:;o in bu::ron rocl, on a

richer oro.

adit,

.ld..
Dcvaloi)Jl)ont 2 Tho worldms

• ~ u

n lOo-£oot vertical shaft

conoiot of a 3QO-foot

and zeveraJ. prospoct
,
(

;",'.

boori!l8 of ;1. 50° E.At 100 tect it turn:J rieht, goos



I
{
'.

20 feet; to the VQL"l, t;.:rXlD lu.f't and. .rollo:m tho vein :for

280 feeti to 'lihe bottorJ of the nho..rt.

~2e pr:,:'ccnt m·rncr cO:lplcted a nCil rood to tho wino

accessible. A nmr hO:IJ.lu\;;,,;;J s.nd. pro~pcct t1.:.nncl 200 feet

lons :'L:13 bee21 driven 2CO i'ect belou tho ol<.l adit.

J.c:i\'l:L"ell~(HJ: Herrill and \larinG, 1917, p. 535; Tu.clcor

ond ;]a:lpson, 1929, p_ 481; uritton cOnrJuncation, n.c.nayno,
1963. l~.B• .J4! 6/2!1-/5<.'3.

-t(?7-
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See: Hansen mine.

Hensen Mine

(



( Hensen Well

Seel Hansen mine.



Hexahedron (Hexie) Mine

Location. SE1!..NE~ sac. 11, T. 3 S., R. 9 E., S.B.M.,

Lost Horse Mountain quadrangle, 1958: Joshua Tree National

Monument, at the south crest of the Hexie Mountains, 4

miles east of Squaw Tank.

Owner ship I Undetermined (1960).

History: The Hexahedron Mine was under development as

early as 1894 when Ed. Holland and A. G. Tingman, Indio,

were the owners (Crawford, 1894, p. 223). Development

work and prospecting 1n the area continued tp~ough 1896

(Crawford, 1696, p. 311). The mine was still active in

1914 (lv1erri11, 1917 (1919) p. 536) and ~'as owned by the

Indio ~tining and Milling C~npany, but by.19lG was in­

active and the mill had been dismantled (Tucker and

Sampson, 1929, p. 481). No written description of the

mill was found, but tailing debris and old foundations in

the N~~~~ sec. 14, T. 3 S., R. 9 ·E., S.B.M. mark a former

mill site. The Hexie mill is said to have been a 5-

st~~p mill and the largest in the area. In 1960 the

road to the mine from Fleasant Valley was impassable and

the wo:kings appeared long inactive.

(

/
i
\.
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Geology: Banded quartz-biotite gn~iss (Pinto gneiss)

underlies the mine area. Tha mine \"lorkinga explore an

altered felsite dike which strikes N. 350 W., dips 40°

NE., and is 10 feet wide at the surface. The dike contains

thin quartz stringers, local concentrations of pyrite

cubes thoroughly altered to iron o..'Xide, and much red

to red-brown iron oxide. Dark green mafic dikes,

thoroughly weathered, cut the felsite and gneiss

irregularly. Crawford (1894, p. 223) described the ore

shoot as 75 feet long, 15 to 20 feet in thickness, and

dipping 45 0 N•

.Development: The principal worJcing is a 300-foot

drift adit driven S. 35° E. with one 30-foot crosscut at

210 feet driven S. 40 0 W. Above the adit level are

3 open- cuts,' each about SO feet long and 30 feet deep.

Many shallow prospect pits have been opened in the area.

Production~ U. S. Bureau of Mines records list placer

production from the Hexahedron of 116.66 ounces of sold

in 1893 ):,y H. E. I:·a.llant, Indio.

References; ,Crawford, 1894, p. 223: Crawford, 1896,

p. 3111 Merrill, 1917 (1919) p. 536: Tucker and Sampson,

1929, p. 481, Tucker and San~son, 1945, p. 135.

C.H.G. 1/29/60.
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Hexie Mine

See I Hexahedcon mine.



Hidden (Ensperation, Lost ~tine ~aralle1) Mine

Location. mi~ sec. 7, T. 3 S., R. a E., S.B.M., SE~

sec. 12(1), T. 3 s., R. 7 E., S.B.M., Lost Horse Mountain

quadrangle, 1958; Joshua Tree National Mcnur.lent,on the

south face of the Little San Bernardino Mountains, 3/4

mile southwest of Keys (Sal ton) View.

Ownership: John and Margaret Samuelson, 656 Staple

Street, Compton (1936). Undetermined (1960).

History: This property is said to have been discovered

by the sellers brothers who used the name Lest Mine

Parallel. During the 1930's William F. Keys operated

the mine. Ore was pacJ{ed by mules uptr.e steep face

of the Little San Bernardino Mountains to Keys (Salton)

Vie,,, above. From there the ore was trucked to Keys

Ranch, where it was milled in a 2-staIDp mill (Oral

canmunlcation W. F. Keys, 1960). Long idle.

{



(
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Geol~.I: The mine area is underlain by resistant~·'.

fine- t~ medium-grained, granite (assigned to the Fargo

Granite by Babcock, 1961, p. 37 and pl. 1). The irreg­

ularly shaped granite mass is surrounded by a halo of

altered rock which Babcock (1961, p. 39 and pl. 1)

mapped as granitized r.~tadiorite. Both the granite and

metadiorite are cut by mineralized faults which strike

N. 15°-20° w., and dip steeply east. The mineralized areas

are marked by iron gossan and the narrow veins contain

pyrite, chalcopyrite, quartz, magnetite, and presumably

gold. The mine workings chiefly explore two northwest-

trending faults, about a quarter of a mile apart. The

west fault, which dips about &0 0 E., has been prospected

along i t9 strike for about 500 feet, and the east fault

for about 300 feet.

Development: Numerous prospect pits, shallow shafts,

and short adits of undetermined extent.

Production a Undetermined.

References. Babcock, 1961, p. 37-40, 74, pl. 1.

C.H.G. 6/21/57.
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Bidden Treasure .(~~rican Pl~9 Mi~e) Cla~s

LocatLolH '1- S6C. 13 (proJ.), T. a s. , R. 20 Z. , w~E.

a
<;.r::. ,;;,)

Verde Hountalns quad-sec. 13, T. ~ R. 21 E. ;\ Palo....,
rangle, 1953i on the east !elope of the t4ul~ !1ountain£ ,

13 miles weut of Ri?1ey.

C\"nership: Ued Hyduke, Star Route, Palo Verde.

History: This proj,)erty was \.;or}.:ed in 1910 unoer the

ownership of Fraru{ Steunchfie1d, . Palo Verde. It was

then named the Arr.erican Flag lUne. In 1917 a list of

properties kr£o~n to be located in the area included

t~~ name American Flag M. and M. Co., owned by C. A.

Ludden, Pomona but no details were given (Merrill and

Waring, 1917, p. 541). The literature contains no subse­

quent report cn this mine. A mine called the American

Flag was ShUWI1 by Tuc."'~r and Sampson (1945) on their

plate 35, but it appears to be mis1ocated •

/
!
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Geology: The£c claims are in an area of low hills

formed in foliated gneissic rock of northerly 3tructural

trend. A shear zone 1a exposed tnrough a distance of

about 1, 000' feet on the east slo!,e of a ridge. It

ntrikes t~. 101) \'1 .. , dips 30° sw./ and is asmuch as 3

feet ~vi.de. A fractured quartz vein ranging from 0 to 6

inches in thi~~ne3s lies along th~ foo~all. The vein........
quartz contair,n seams and hunches of iron oxides with

lesser proportions of calcite, specular he~4tlte,

chlor~te, sericite, pyrite, and traces of secondary

co?per ~inerals. Free-milling gold is unevenly dis-

pereed through the above gan~~e minerals with a

probable conCentration in the iron oxides.

D~veloprr.ent: When visited ~anuary 1960) activity

centered at the old shaft which was about 100 feet deep

on the dip of the vein. Debris had not been cleared

erom the bottom of the shaft but some ore had been removed

from near the collar. A drift adit was being driven north­

west from th" end of the ridge about 100 feet south of

the shaft. It had been carried about 60 feet along the

shear zone and should reac~ the shaft in another 30 to

40 feet. This will ,afford access 'to the shaft at about

the SO foot level (fig. ---I). Northwaat of the shaft the

vein is exposed in 5 shallow prospects through a hori­

zontal distance of about 170 feet.



Similar vein~ in the immediate vicinity have

been sarnD1ed but as yet have remained undevel.oped.

Prcduction: According to U. S. Bureau of Mlnes

recorc~, in 1910 the mine yielded 40 tons of ore fr~~

~jhich 18 ounce~ of gold and 11 ounces of silver were

recovered. Though th~ current work is mainly develop-

mental the owner hopes to install a emall mill on his

ranch near Palo Verde in anticipation of future pro-

duction.

Reference91 Merrill and Waring, 1917, p. 541;

Tucker and Sampson, 1945, pl. 35 (mis1ocated).

R.B .. ~. 1/18/60.
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See Brown Mine.

Hillside Group ~



Hoag Mir.e

Location: NE~ NW~ sec. 24 (proj.), T. 4 S., R. 5 W.,

S.B.M., Steele Pea~ quadrangle, 7.5', 1953; about 7 miles

west of Perri's and roughly 1,000 feet east ofHar~
Springs.

Ownership I Undetermined (1959).

History: 'file first report on the Hoag Mine was

by R. J. Sampson in 1935 (p. 512). According to Sampson

this property was worked by an unnamed operator from

1884 to 1886, again starting in January 1932, by H. M.

Harford, Perris, and that at the time of his report

(1935), the mine was flooded and the dumps were being

worked.

Geology: Like the neighboring Washington Mine, the

Heag Mine is in an area of low hills and ridges composed

of deeply weathered diorite. The vein explored by the

mine is poorly exposed. According to Tucker and Sampson,
Tf1~:J

1945 (p. 135) it strikes northwest and dips 400 SW.-a
1\

state" in addition, that the ore occurs in lenses ranging

from a few inches to 2~ feet in thickness and 1s of

1indted extent both on the strike and,dip.

(
\

(
\
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Development: The Boag Mine was entered through

three vertical shafts and one inclined shaft. When

visited in 1959 all four openings were either caved

or caving and were unsafe to enter. The maximum

depth attained in the workings was 300 feet and

roughly 400 feet of drifts were driven at various

levels (Sampso~ 1935, p. 512~ The shafts are arranged

in a rough diamond about 270 feet in its longest

dimension. This suggests that part of the subsurface

work must consist of exploratory cross cuts.

Production: U. S. Bureau of Mines records show

that from 1934 to 1937, 3,657 tons of ore yielded

231.79 ounces of gold and 110 ounces of silver.

. References: Sampson 1935, p. 5121 Tucker and

Sampson, 1945, p.135.

R.B. S. 6/16/59•.



Hornet Group

Location I SW~ sec. 1, T. 2 S., R. 9 E., S.B.M.

(proj.), VaJ.ley Mountain quadrangle, 19561 Pinto Mountains,

Gold Park, about 8.5 miles S. 22, E. from Four Corners,

Twentynine Palms (see pl. l.../).

OWnership I Undetermined. .

Historyr I. N. Lish and B. E. Lisb, 8465 Cottonwood,
a...

Fontan~, located the Hornet Group in May 1956.

Geologyt }. low elongate south trending-rid<Je .1s

carved in the Pinto gneiss. Along the crest of this

. ricge the gneiss is intruded byl fine t.o medium grained

hornblendegrani~, thin veins of gold (?) bearing milky

quartz, and narrow green basic dikes.

Devslopmentt Several pits, trenches and bulldozer

scrapes have exposed t.ho veins and Mkes along the

ridge crest over a distance of 0.2 of a mile (fig• .L!).

Near the Gold Park road there is a 20-foo1: trench duq

'to join a vertical shaft sunk 12 feet in a fault

(f1g. 1.../). At the bottom of the shaft a drift is driven

lS feet south. The claims are apparently not be1nq worked.

Prc:Xt..1etion I Undetermined.

References, Hone•

.f.R.E. 2/12/59.
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F1gur~ 1. Sketch mae of the Hornet group (topo-

grapby frcw U. S. G. S. 15 t Valley Mountein c;.uaarangle, 1956).



Gavilan Hine

Location: SE~ sec. 19 (proj.), T. 4 S., R. 4 W.,

S.B.M., Steele Peak quadrangle, 7.5', 19531 about 6

miles wast of Perris.

Ownership: Mrs. Orva Nelson, Hillcrest: Ro;:'id, Perris.

History I 'i'ha Gavilan is an old mine. It was reported

(!1errill and Wari.l'1g, 1919, p. 528) to havo been worked

by Mexicans, probably during the early or fUddle

Eighteen hundreds. There follcwed a period of operation

under American ownership. When, in the late Eighteen

hundreds, the Gavilan !Une became the property of the

San Jacinto Estate, Ltd., of London, it had been idle

for many yaars. Be~~"$en 1890 and 1892 it \'1aS operated,

under lea.se, by an American canpany. By 1917 the mine

was again idle, the machinery having been sold. When

visited in 1959' the property appeared long idl0.

Geology I A quartz vein, which appears 'to lie along a

faul.t, 1s exposed, for about 50 feet on the northwest side

of \a low outcrop of diorite. The vein strikes N. 70· W.,
I

di.ps about 50· SW., and is 1 to 2 feet wide. Free-m1lling

gol.d occurs with iron oxides in fractures and cavities in

the vein. The veiJi in the nearby Ida-Leona m1ne (see

herein)·was·trePorted to wry, in aOditicn, pyrite and

galena (Tucker and Sampson, 1945, p. 136). 'Xt is probable

that the BiL-n8 minerals are present. at depth in the (

Gav1lan mine.

- 5'ca--
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Development. The mine is caved and inaccessible.

It: was reported (Tuclror and Sampson, 1945, p. 135) to

have been entered through a abaft 485 fee~ deep on the

vein. The size of the dump suggests e..'"ttensiva develop-

mente

Production: Undetermined.

Referencest Goodyear 180a, p. 527; Storms 1893,

p. 366-3671 Crawford la94, p. 221: 1896, p. 3111 Merrill,

and Wariug, 191~, p. 5291 Sampson 1935, p. 5081 Tucker

and Sampson, 1945, p. 135-136, Larsen, 1948, p. 310.

R.B.S. 6/15/59.
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Ida-Leona Mine

Location, NE~ sec. 30, T. 4 S., R. 4 W•• S.B.M••

Steele Peak quadrangle. 7.5', 1953, about 6 miles west

of Perris.

OWnership: 11rs. Orva Nelson. Perris.

History. Formerly t.l],e Ida-Leo..'''1a was described with

the older Gavilan mino (Tucker and Sampson. 1945. p. 135­

136) wh.1.ch is about 400 feet north of it. '!'he Ida-

Leona was most active during the thirties. It was

closed in 1942 because of the gold closing order L-208

and bas since remained id1e ..

Geology: The country rock is quartz diorite. A

qUartz vein ranging fran 1 to 4 feet in width strikes

N. 65° W., and c.i1ps 60· SW. It is exposed far about

250 feet. Free-nUlling gold is associated with iron

oxides, pyrite, and galena in small pockets and fissure

f111ing8 in the quartz.

(

(Tucker and Sampson, 1945, p. 135-136) to consist of a 2­

ccmpartment shaft 350 feet deep with drifts of unspecified

extent at the 100, 150, 250, and 300 foot levels. 'l'h1s shaft

was probably the most southeasterly ene observed by the writer.
(

'1'he other two openings may have been raises, ventilation shafts. \

or exploratory shafts.



(

(

Production. A reported (T'.Jcker and Sampson, 1945, p.

136) $50,000 1n gold was won from an unstated tonnage

o~ ore I sa.1d t.o run $25 to $50 per t.on. Although sane

h1gb-grade ore was reported, "in 1945, to have been

shipped t.o tJ. S. Smalting Company, Salt Lake City,

Utah, the bulk of the ore was milled at the m1ne.

References I Sampson 1935, p. S08-509r TucJter and

Sampson, 1945, p. 135-136, Larsen, 1948, p. 130.

R.B.S. 6/15/59



Indian Queen

See Indian Rose Quartz Queen.
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·Il'1dJ.an Rose OUartz Queen (Indian Queen) Mine

Locat1on& NW!.t sec. 32, T. 4 s. ,-:lR. 4 li., 5.13.M.,
,..J;:i .

Steele Peak quaarangle, 7.5', 1953: about 6 miles west

of Perris{ .,'. --r:"; _I).

Ownerships Frank Koehn, Rt. 2, Box, 94, Perris.

HistoryJ The old Indian Queen was reported as a. new

prospect in 1896. Equipment consisted of a small steam

hoist, a 5-stamp mill and a 4" cornish pump. 'l'be owner

was J. B. Dennis, Parris (Crawford. 1896, p. 311). By

1899 the ~m.ne appears to have changed hands, and was

reported as "--developed into a pranising property

by Mr. Anderson. II (lUning and Scientific Press, 1899,

vol. 79, p. 750). U. S. Bureau of Mines records show

that for the year 1899 the mine was operated by Indian

Queen mining Co., Perris and for the years 1900 and

1901 production was cred1tQd to Anderson and Morra,

Perris. In 1917 the ,propert.y was held by a party

named Morrison, GoldfJ.e.ld, Nev. (Merrill and Waring.

1917, p. 531). Save far assessment work, the mine

appears to have been inactive since 1917.

-~oY



Geology & The country roCk 1s weai:lwred diorite. The

mine is in poor repair (1959) and the features cescr1bed

in former reports could not be confi:nned. 'l'ha vein was

reported to Btri.ke northwest and dip 70° SW. (Merrill

and tiaring, 1917, p. 531). 'l'his vein is at the WEllSt. end

of the clain1. A second vein 18 exposed in work1n<J3 near

the north side of i:he claim. It strikes west., dips Soo

S. and consists of broken and pulverizod quartz lyi.ng

in the plane of a shear zone 11ttle more than an inch

wide where exposed. The quartz is stained and pocketed

with iron oxj.des.

Development, The o1d workings, which appear to have

comprised three shafts, are now caved. '.t'lwy were

re~ted t.o have peen 6S feet deep (Merrill andWar1ng,

1917, p. 531). 'l'he west.-trending vein is explored by a

6-foot shaft, now caved, fran which a 20-foot. drift was

driven east (personal ccmmunicat1on, Frank Koehn). In

aCldit:.ion this vein 18 exposed 1n an. excavat:J.on near the

junct10n of Santa Rosa Road and a dirt road which extends

southward to Rancho El N1do.

Production. In the period 1896 to 1901, 850 ounces

of gold and 806 ounces of silver were credi.1:ed to this

mine (U. s. Bureau o~ JUnes recorda). No ~1gures were

found fer the i:onnag8 o~ ore removed.

(

I
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Refere.ncesl Crawford, 1896, p. 31~: Mining an4

Scientific Press, 1899, vol. 79, p. 750, Merrill and

Waring, 1917, p. 531; Tucker and Sampscn,1929, p. 482J

Sampson, 1935, p. 512.

R.B.S. 9/24/59



Xron Chief IUne

Location I Sec. 351, T. 3 S., R. 13 E., S.B.M. (projo),

u. S. Army Corps of Engineers Eagle Tank quadrangle, 15',

19431 Eagle t4ountains, about l~ miles southeast of the

Black Eagle mine and 11 miles northeast of the East Pinto

Basin-West Pinto Basin-Cottonwood Pass and Black Eagle

~ine- ~oadi intersection.

OWnersh.t.pa Kaiser Steel Corporation, ~.O. Box 217,

Fontana, f;Mn';;at least 6 patented claims - The Gray Eagle
~ .

Group (!-tarch 1960).

Historys 'l'ucker (1924, p. 192) reports that the

property was originally located by \fl1l1am Stevens and

'l'hc:xnas Dolfflemeyer of San Bernardino. In 1897 the

mine was reporte<Uy sold to Charles Lane of San Fran­

cisco, who installed a small mill and operated the mine

for several years. Mr. Lane did not complete payments

on the property and the or191nal owners. ~ook over

installing a 50-ton cyanide plant, "operating the mine

and mill until about 1902 (Tucker, 1924, p. 192). :·Frau

~~~ to at least 1909 the Southarn Pacific Railroad

Canpany apparently owned and worked the mine ('1'uckc-.T.!

1924, p. 192). Production was recorded in 1900 and
I I

1901. Apparently little 1.f"any ~ork beyC>n? assessment
. ~. .

work has. been done since 1909 and 6 claims (Gray Eagle

Group) were" patented in 1915.

~ •.
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Jean (Postmaster) Mine

Location. N~ sec. 35 (proj.), T. 1 S., R. 23 E.,

S.e.M., Vidal quadrangle, 1950: on the northwest slope

of the Riverside Mountains 5 miles south-southwest of

Vidal.

~narshipl

History.

/) 5:'ilA(/~L.S 963 liit(M;l!c sr-
( )

-.oHN I', 0/f' ,7
Undetermined 1958. ,,) c;H2~a (ll" [4 Itj? ~)..3 ;::?8,

/f't i._}~ -;I .. / '
The Jean mine is so named on the Vidal quad- l;

rangle map but this name ~a6 not found in the literature.

Tne mine was identified as the Posbnaster mine by Danny

G. Figueroa (personal conwunication) but this name has

also escaped previous repor'ts. It is probable that

this is the property being worked by Bethel Mining and

LaaingCompany in 1929 (Tucker and Sampson, 1929, p. 473).

In 1930 that c~~pany recorded gold production from a

claim named Rattler (U.S. Bureau of Mines file), located

in the S~~ area and possibly the sarne mine.

Geology. Tho rocks in the mine area are contorted

gneisses, quartzite, sChist, and hornfels cut by quartz

veins and mineralized faults. The veins and faults

strike from N. 200 E. to N. 300 W. and dip about 400 NW.

or SW. A barren vein of massive white quartz 2 to 4 feet

wide crops out on these claims near the main camp site.

However, few of the veins th:lt have been mined are more

than'2 fee~ wide. Most of the veins actually consist

l o~ numerous cloeely-spaced veinlets. Minerals noted

associated with the quartz are chalcopyrits'and

hematite- ,and less commonly, calcite and barite.



Jackknife Mine

See Morning Star Mine.
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( Deveiopmenta .Though the undergroUnd extent of tho

mine was not determined, at least 2 veins have been

exploited from the surface.
i

Development consists of 1 inclined shaft, 1

vertical shaft, 2 adits and pro~pect pits. The princi-

pal shaft is inclined 45° ~. and extends to an undeterm­

ined depth on a shear zone mineralized with quartz

stringers and veins. About 150 feet northeast of the

inclined shaft is a vertical shaft of unknown depth.

These 2 shafts are in the area of the main campsite.

About 600 feet north of the campsite an inclined adit

extends 20 feet southwest on a 12-18 inch-wide quartz

vein striking N. 10° E. and dipping 40° SE. in platy

schist. Up the slope to the east of the campsite about

1,000 feet is an adit driven southeast a reported dis­

tance of 1000 feet from which stoping extend 100 or more

feet northeast to the surface (Danny G. Figueroa,

personal. conununication). This adit explores a fault

zone 12 to 18 inches wide striking N. 20° W. and dipping

350 SW. At the portal. an a inch quartz vein is exposed

fran which veinlets branch over a width of about 2 feet.

The vein narrows to a width of 2 to 6 inches where ex-

posed in a stope, opening to the surface several hundred
. .

( \

...'

feet northeast of the adit portal.
. . .
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Geologyc '1'hs mine is in a contact area between

cueitic dolan!te and quartz monzanite (see f 19. 1/).

An oxidized zone composed lnaJ.nly of hematite and quartz,

12 feet _in maximum width nnd 6 feet in average width,

conta.tned $10 per t.on of gold to a depth of 100 feet,

where a sulfide zone containing chal.copyr1te and pyrite

was encountered. 'l'he mine operated at a profit in the

axidized zone but dosed down when the sul£ido Zal8 was

reached. The oxidized zone trenCls N. 70· W. and dips

45° N. (Tucker and Sampson, 1929, p.482).

Developmenta A vertical shaft is ~unk 140 feet~
I ,,'..... : .

on the contact-..o£ quartz monzonite and dolanitG.and is

intersected at the laO-foot level by a crosscut adit.

driven 500 feet south to intersect. the oxidized zone.

At. this level there j.s at least. 500 feet. of drifting in

~ CDtidized zorae,.w~ch has been stoped to the surface

over a length of 300 feet ('l'ucker and Sampson, 1929, p. 482).

In 1924 about. 20,000 tons of tailings assaying 90¢ per

ton in gold were diaposed in the gulch, immediately south

of t:he ndne (Tucker, 1924, unpublished Field Report No. 83).

Abcut 8000 tons of ta1J.1.ng8 were sUJ.l on the property

as lata as 1945 (Tucker and Sampson, 1945. p. 136). The

mine is now filled in. boarded over, and of c~

-.1naccossible. It is at an elevation of 2500 feet: and

adjacent. _to the Black Eagle m1ne dirt road.

....... ;;:"-...
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( Productio...'1: '!'he u. S. Bureau of Mines records show

a production in 1900 of 142 ounces of gold extracted..
frau 3,012 tons of crude· ore, and in 1901 of 1,667

ounces. of gold extracted fran 2,515 tons of crude ore.

Tucker and Sampson (1929, p. 432) report a value of

$150,000 for total production.

References I 'rucker, 1924, pp. 191-192~ Tucker, 1924,

unpublished Field Report: No. 83: Tucker and Sampson, 1929,

p. 482, Tucker and Sampson, 1945, p. 136.

3/17/60
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Figura 11. Geologic map of:\ Iron Chief gold

mine and a.djacent area. The quartzites and dolan1te

are part. of a series of old metasedimentary rocks

intruded by quartz monzonite, and dikes of intermediate

canpos.:!.tion. 'r.he contact rocks and replacement iron

bodi.aa are a result of t..'11e intrusion of quartz monzon1 tEl

J.nt:o caJ.citic dolanite.

-'St7-'
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The collars of the shafts are timbered and a

weathered head fra~ remains at the head of the stope.

(
.......~"".

All other structures and equipment have been destroyed

or removed. The mine is open and dryas far as could

be determined but apparently has been idle fQr many

years. The road shown on the map is good to within

half a mile of the mine, but is badly gullied where it

descends into a wa5h in the northwest corner of Sac. 35

[Dec. 1957). UrJACCbSSfbLt bY Cff?, ()C·",-;;r
Production: O. S. Bureau of Mines records show that·

in 1930, 12 tons of ore taken from the URattler"

(probably the Jean mine) yielded 26.89 ounces of gold

and 9 ounces of sllver •

Refer~nces: Tucker and Sampson, 1929, p. 473 •

R.B.S. and C.H.G. 12/la/5~.



.... ,

John' S Car.lp

Location: SE~£W~ sec. 4 (proj.), ~. 2 s., R. 9 E.,

S.B.M., Twentynin~ Palms quadrangle, 19551 Joshua Tree

National Monument, a miles south of Twentynine Palms.

O.mership s Undetermined.

Historys Undetermined; old mill foundat1 ons a.t site

are dated 1931. Apparently long idle.

Geology: Shear zones in coarse-grained quartz

monzonite (Palms quartz monzonite of Rogers, 1954)..... ".- -
The principal adit on the east side of a narrow canyon

explores a shear and gouge zone 1 to 2 feet thick,

which strikes north and is vertical to steeply east­

dipping•. Several hundred feet up the hill a second

shear zone trends N. 45° E.

Developments A drift adit, of undetermined extant,

is driven on the north-trending shear zone, and the

zone hae been opened by minor trenches above. The

northeast-trending zones above have been explored

by 4 short drift adits and shallow pits~ To the west,

across the canyon, is another adit, and there are e~veral

caved adits several hundred yards to the east.

Production I Undetermined.

Refexoencssl Rogers, 1954, map sheet 24.

C.H.G. 5/19/61 •

(
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JUan.!.ta No. 5

See Mountain Queen Mine.



Jumbo Mine

Location: SE~ sec. 30, NE% sec. 31, T. 4 S., R. 4 W.,

S.D.M., Steele Peak quadrangle, 7.S t
• 19531 about 6J,

miles west of Perris. The claim lies athwart a low ridge

just south of Santa Rosa Road (figure ---!).

Ownership: Undetermined.

HistoryI '1'he JUmbo, tUne was reported active as early

as 1896 at which~ it was owned by M. E. Bethrum,

Perris (Crawford, 1896, p. 312). Although s\Wsequent

reports add nothing to the 1896 description, the present

condition of the property sU9gests considerable activity

since 1896. U. S. Bureau of Mines files show that the

Jumbo was active as late as 1900 and that S. T. Crawford,

and a party named Stanford, both of Perris, held ths mine

in the years 1899 and 1900 respectively.

Geology I A poorly exposed shear zone as much as one

foot wide contains thin, discontinuous veins and pods of

crushed quartz ranging fran 0 to about 2 inches in thicJt-

ness. '1'he shear zone strikes N. 10· W. across a ridge

of deeply WC!athered diorite and dips about 800 SW. '!'he

crushed vein quartz is stained and pocketed with iron

oxides. It has yielded gold and silver but assay data

are lacking.

(

(

.J



l
'\

Developments The earliest reported development

consisted of a SO-foot sbaft (Crawford, 1896, p. 312)

but inspection of the property revealed 1:hat, in addition,

at least one adi t and several other shafts or deep pros-

pect pits 'Were opened. A foundation suggests that a mill

bad beon installed. When visited (1959) the workings were

caved and inaccess1ble.

i Production. Purinq the four repor1:ed years. 1896. 97.

I 99 and 1900, U. S. Bureau of Mines records ShCM that a
i
I, total of 1,382.10 ounces of gold and 477 ounces of silver

were won fran an unreported tonnage of ore. 'l'hese figures

(
('-,

seem high but they might constitute an unapportioned total

resu1ting from the milling of ore frau a number of emaIl

nearby mines.

References I Crawford, 1896, p. 312, Tucker and Sampson,

1929, p. 482, 1945, pl. 35, Sampson, 1935, p. 512.

R.B.S. 9/23/59
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Keystone lUne

See Tubbs Claims (tungsten-gold).

(
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Lane M.1ne

Location. Sec. 10 (proj.), T. 6 S., R. 15 E., $,13', II'}

U. S. Army Corps of Engineers. Chuckwalla Mountains

quadrangle, 15', 19451 in the Chuckwalla Hauntains,

3 3/4 miles south of Desert Center. This mine is

accessible only by means of faint trails fran the Aztec

Well area and fran the Granite mine.

Ownership: Undetermined (1959).

H1story: E.s.rly reports barely mention the Lane mine

but their dates, 1896 (Crawford. p. 312) and 1919

V'terrill and llaring, p. 540) ma=k times during its early

developr:\Ol1t, and, at the later date, after operations

had ceased.

Geology: A shear zone with a maxi~~ width of 5 feet

is exposed for about 500 feet along the south slope of

a granite ridge. It strikes N. 500 W. and dips 450 NE.

Contai.ned within the shear zone is a crushed quartz

vein as much as 2 feet wide which is unevenly mineralized

with oxides of iron and traces of secondary copper

minerals.



Development2 The vein has been explored by means

of a 50-foot ahaft, 3 shallow shafts 10 to 20 feet

deep, and an open-cut. The shafts are inclined on the

dip of the vein. In addition, there is a shallow pit.

which appears to be the collar of a caved shaft.

Production I Unde1:ermined.

References. Crawford, 1896, p. 312: Merrill and

Waring, 1919, p. 540.

R.B.S. 4/29/59.
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Langdon Claim

Location: SW~t sec. 10 (proj.), T. 4 S., R. 22 E.,

S.B.M., Big Maria Mountains quadrangle, 1951; about 6

miles by dirt road and trail east of Midland Road and

3 miles northe~st of Bt~ck Hill.

Ownership: Undetermined (1958).

History: According to Mr. George Ringwald, Blythe,

(personal communication 1/l2i59) this property was

worked from 1932 to 1934 by a man named Langdon.

Geology: The country rock, gneiss cut by quartz­

feldspar pegmatite dikes, is faulted. The fault~ are

( poorly exposed. One, explored by the north workings,

C.. · is vertical ~nd strikes N. 45° E. Another, in the

southern workings, strikes N. 85° W. and dips 80° NE.

Gold-bearing quartz veins of undetermined extent lie

in the fault planes. They range irom a fraction of

an inch to as much as a foot in thickness. Fractures

and pockets in the veins are filled with iron oxides.

Deve lornnent : The nor.th workin$s compriae a 20- foot

drift ad1.t from the end of which a 17-foot raise was

driven to the surface. The south working, ina narrow

r~ine about 1,000 feet to the southeast of the north

adit, consists of a SO-foot inclined shatto
t/ /~

Production: Not-- determined.
(

.\ References: None.

R.B.S. 11./19/58.



La Plcmo Mine

See Top of the ~~orld Hine.
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See Stone House Mine.

La Rica Mine



Lasetar loUne

Sees Lost Angel mine.
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Last Chance }line

_w.~_._".'_•• '''-. ~_.,__,- •. - ,.. -_. ;"._'.'~'.": .o,;.·····-~··z··!·..:-

Location: Sec. 26 (?), T. 6 S., R. 15 E. , S.B.M••

u. S. Army Co=ps of Engineers Chuckwalla Mountains quad­

rangle, 15', 1945; in the Chuckwalla M~,mtains about one

mila oouth of A7.t~c Well and 3 miles west of Corn Spring.

This property is about a quarter of a mile aoutheast of

the C.O.D. r.:tine and probably l1es along tho same fault

zone.
(. I;,

O\mer!3h1pl Not-"determined (1~~'9).

f11f:tory: Last held, 1..'1 1~48, by E. M. ''I1Utc.

Geolog".1t A vertical fault zone as \dde a~ ,1 feet, \'rhich

..;t:ikes N. 20· W., 1s poorly e~osed fo:;: a,Oout 200 feet

en .a low granite ridge. Ouartz veins and lens~8 as much

as 5 inches wide ar.e unevenly c1i~t:ributed in the fault

plar.e. The veins are ~ta1ned and pod:eted with iron

oxides. Cnlclte is present but not corn.!!10n.
e..

Development: The fault zone on the no~'J of the ridge
1\

has been explored by moan:; of a 20-foot adi t. A lo-foot

prOE;pect pit in the fault zone lie!: about 75 feet up the

elop~ £rw the ad! t.
"f...-'

Production: Mot deterr.lined.

References. None.

R.B.S. 5/1/59.
/,
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Leon Mine
---..

Location. NW~ NW~ sec. 18, T. 6 S., R. 2 W., S.B.M.1
'--' /

Romoland quadrangle, 7~', 1953 r about 6 miles south-south-

east of Romoland.

OWnership: Hans ~istensen, Romoland, one patented

claim.

History: According to early reports the Leon Mine

was opened in the late 1800's (Crawford, 1894, p. 223).

ay 1917 it was still being referred to as "a promising

prospect" (Merrill and Waring, 1917i p. 534-535). The

actual amount of gold taken from the property was not

recorded. According to U. S. Bureau of Mines records,

during the years 1950 to 1953 the property was worked

by W. A., M. E., and R. H. Obarr, 1541 Freeman Ave.,

Long Beach.

Geology: A shear zone as much as 3 feet wide strikes

N. 55· ~;. and dips 700 NJ'E. across the southwest slope
'!-/

of a hill urlderlain by metasedimentary and metavolcanic

rocks. Quartz vein material of undeterreJ.ned average

thickness 1s distributed unevenly in the shear zone. 'Y'ne

shear 13 exposed for about 1,500 feet.

/
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Development a Two vertical shafts, a shallow pit,

and a trench explore the vein. The collars of the

shafts are on the vein and about 200 feet apart, the

northwesterly one being higher than the other by about

SO vertical feet. The northwest shaft, now caved,

was once reported to be 150 feet deep (Crawford, 1896,

p. 312). A small sheet-iron shack, which housed the

hoisting machinery, still stands near it. The south-

east shaft is open and untirr~ered as far down as could

~ observed from the partially caved collar. Its

deptn was not deter~ined. The pit and t£ench lie

between the two shafts and are simply shallow prospects

on th~ shear zone.

Production: In 1950, 3 tons of ore yielded 1 ounce

of gold and 1 ounce of silver Cu. S. Bureau o~ ~Unes

records, published with permission of the o~~er).

'rucker and Sampson, 1929, p. 483.

References: Crawford, 1094, 223; 1896, ~. 312; MtYi"il{". .... j/l)oY/l1'J·17JfF;34 ..,

s ?oS

R.B.S. 10/22/58.
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Liberty Gl."OUP

see, Tubbs Claims (under tungsten).
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See Maggie Mine.

Little Maggie



See Lum Gray Mine.

Long Shot #-1
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Lost Angel (Laseter, Sippi?) Mine

Location: SW~ sec. 35, T. 3 S., R.8 E., S.B.M.,

Lost Horse Mountain quadrangle, 19581 Joshua Tree

National Monument in a narrow canyon high on the south-

west slope of the Little San Bernardino Mountains,
\

2 3/4 miles soutlnIJest of Pinyon Well. This mine previous-

1y, and apparently erroneously, ~as reported in sec. 22,

T. 3 S., R. a E., S.B.M. (Tucker and Sampson, 1945,

p. 137).

Ownership & Clyde Jones, P.O. Box 1678, Indio (1957).

History: The Sippi m.ine, ~hich probably is the Lost

Angel, is said to have been worked by a lolr. :-icl'arland

iJ:1 the 1890' s. The Los1: Angel was owned many years ago

by W. H. Laseter, ~'entynine Palms. The property wa3

leased to C. L. Woods, Indio, from 1937-1945 \Yhen the

mine comprised 8 claims. A. F. Perry acquired the

hoJ.dings in 1945 and subsequently eold them to Clyde

Jones in 1956. Apparently, the mine has not been worked

since about 1937.

Geoloqyl The mine workings explore a 5-foot wide shear

zone in biotite-diorite gneiss and biotite schist (Chuck­

w~la complex) on the west side of the canyon. The shear

zone strikes N. 80· W., is vertical, and contains d1scon-
I

.~. tinuous. quartz stringers as much as 1 foot wide.



· See Brooklyn mine.

Lee Angeles Mine
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Los~ Horse Mine

Location. mi~Un~ eec. 3, T. 3 s., R. a E., S.B.H.,

Lost Horse Mountain quadrangle, 1958, Joshua Tree National.

Monument, 3 iniles southeast of Ryan Campbr~..md and Lost

Horse Well, on the east side of a small valley high in

the central part of Lost Horse Moun~a1n'.

OWnership. Leanta Stafford Ryan, 242 E. Center,
if

Covina holds one patented claim of 13.5 acres.

History. The gold-bearing vein, developed by the

Lost Horse Mine, \¥as worked as early as 1894 when ore

was hauled to the Pinon Mountain mill (apparently
(
,\ located at the present El Dorado patented mill ~ite at
( '. - Fi f"e) 'It

Pinyon Well). During this early developmentALang,

Holland, and Tingman, of Indio were the owners of 2

claims (CraWford, 1896, p. 223). The area was. surveye~ /r ._ ~~
1:7 1L 10$1 /-()"~-e 4'A4~IA,- /11, t...:.-U.v.."jl{,.;, ~3j':>

for patent in 1995 and a patent \Vas issued in 1897 to I~'; tj..(~~";..'\

Nathan Ryan and others. Apparently the mine was in

almost continuous operation from 1995-1908, but under

severaJ. operatorsl 1896-98, Thos. C. Ryan: 1899-1900,

Lost Horae Mining and 1~llin9 Company, 1901, 1905, S. H.

(

KelseY1 1906, 1908, Lost Horse Mining and Milling Company.

~ <;'\J +0 pqr k 'S€'r\l~.<<. \q ~8 ~ - t-\o~ bel"") Mco.J..~ ;""\1) -\-""'1"1'>"\ ~thl\.,"~'~.
tl'il~).

~""'~S ft\ e - 0 f\ ~ ,""'" \ co..-lo cl'\tn" - 5<:~ R1y'.t{ r S,J.e
R.e'h~~r B~k i-I •

DLf ICj, f
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ay 1896 a 2-stamp mill had been built several miles

north of the mine. probably at Lost Horse Well.

Workings included a 80-foot drift adit. 50-foot winze.

50-foot drift from the bot.tom of the winze, and a

235-foot vertical shaft with a horse-whim (Crawford,

1896, p. 312). In 1929 Tucker and Sa~pson (p.483)

reported the shaft was 500 feet deep and a lO-stamp

mill was at the mine. Water was piped to the mine

frcm Lost Horse well.

./
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After being idle for about 20 years the mine

was reopened in 1931 under lease by Gen'l Mining and

Development Company who mined pillars of ore fran the

upper levels and mi.lled in the lO-stamp mill. The

last activity apparently was in 1936 when J. D. Ryan

processed 600 tons of tailing. The operation during

the 1930's yielded only a few hundred ounces of gold

and local residents report the vein was faulted off at

depth and drifting failed to find the vein. Apparently

long idle.



Geology I The mine area is underlain by dark well­

foliated thin banded quartz-biotite gneiss (Pinto gneiss).

'!'he banding strikes north to N. 400 W. and is steeply

<tipping to vertical. According to Merrill (1917 p. 536)

the principal workings explore a quartz vein which strikes

eaGt, dipB S5° N., ranges from 6 inches to 5 feet in

\t1idth, and is exposed on the surface at several points

for about 800 feet. In June 1957, the vein could not

be observed in the main shaft because of timber.ing, but

the dump material contained iron-stained vein quartz,

gneiss, and black mica schist. Twenty feet east of the

shaft a 4-inch quartz vein strikes N. 20· E., and is

vertical. '1\010 shallow sha£ts, 300 and 500 feet to the

east.on the ridge eXplore east-striking vertical, thin,

iron-stained quartz veins in shear zones in gneiss.

Where best defined in the upper shaft the shears strike

N. 15· W., and dip 70· SW.

{
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Development, The Lost Horse mine workings consist

chiefly of a SOO-foot vertical shaft with a small amount

of drifting on the vein on the 100, 200, 300, and 400­

foot levels (Tucker and Sampson, 1945, p. 137). About

100 feet west of the main shaft an aoit is driven

N. 80· E. along a 5-foot wide shear zone. Apparently

this is the arlit described by Merrill (1917, p. 536)

as being 80 feet long with a 50-foot winze and a 50-foot

drift east driven from the bottom of the winze. The

vein also has been explored by 2 shal.low shafts, 300 and

500 feet east of the main shaft, and by several pits.

In 1957 a vertical headframe, several partially

~ollapsed wooden and stone buildingSland a largely dis­

mantled 10-stamp ~~ll remained on the property.

Productions This property has been credited (Chesterman,

1957, p. 79) with the only production of bismuth in Calif­

ornia and the 20 tons of bismuth ore produced in 1904 are

listed as being from the Lost Horse, formerly the Lang

copper mine. It appears this report is erroneous as a

long time local resident, Mr. William F. Keyes, states

the bismuth ore came from the Sulphide Bismuth mine (see

herein) in the early 1900·s,. when the property was known

as the Lang Copper mine, but Mr. Lang also apparently \-,fas

\ a partner in the Lost Horse mine. No evidence of copper or

sulfide mineralization was observed at the Lost Horse mine.



Tuckor and ;3Qnpson (1<Y~5, p. 137) roport tho

total value of gold frou tho Lost lIol"OO Jline as "';50,000.

This is in rouGh asrooncnt wi~h the 80ro than 10,000

ounces of Gold and 16,000 ounces of ailver rcport0d

(U.G. BUJ.'cau o.f Hincs r'Jcordn) to hovo b'3en rBcov..;red

.from an Ulld.ct~r:.Jined tonnne;o o~ ore and GOO tona or
oj e.lfel-

tailiucs (p~oduco{l)by the Lost 110='00 nine from 1895 to

1936. Il

"t
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References. crawford: 1894, p. 2231 Crawford, 1896,

p. 312; ~Unins .and Scientific Press, 1900 (May, vol. 80,

no. 18) p. 4941 Herrill, 1917 (1919) p. 536: Tucker and

Sampson, 1929, p. 4631 Tucker and Smnpson, 1945, p. 1371

Chesterman, 1957, p. 79.

C.H.G. 6/28/57.



See 1 Bidden mine.

Lost Mine Parallel
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Lost Pony Mine

Locationc Sec. 24, T. 6 S., R. 14 E., S.D.M., U. S.

Army Corps of Engineers, 15', Chuckwalla Mtns. quadrangle,

19451 on tl'.Et'southwest: slope of the Chuckwal.la Mounta.1.ns

6 3/4 m110s sout.hwcst of Desert Center. ne ndne is

marked on the quadrangle map.

OWnership I Undeter:11i.ned.

History: '!'he Lost Pony mine appears to be an old

property, but its date of location was not determined.

In the early 1940·s tho mine was owned by Dell Barnum,

Desert Center. In 1940 Desert Center Mining Company

I',\leased and operated the proper1:y for an 'Undetermined
, "-
I -

period (Tuck~ and Sampson, 1145, p. 137).

Geology: 'I'ba country rock is gneissic granita cut

by aplite and pegmatite dikes as much as 3 feet wide.

The gneissic structure has a general strike about

N. 10· li. A fau1t zone, traceable fer about 1100 feet,

strikea west nearly at right. angles to the structure of

country rock and dips SO· S. A fine-grained, basic dike

ranging fran 5 to 30 feet 1n thickness lies in the fault

zone. Quartz veins ranging from 0 to 1 foot il1

thickness lie along the footwa.J.l of the faul t zone.

(
\
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The veins and the dike are fractured/prObably by recurrent

movement on the ~t.lult. The most pronounced shearing

folla~d the footwal1 creating irregular masses of

gouge as much as 3 feet wide in which a large proportion

of the vein quartz was dragged and crushed. Minerals

observed in the ore are calcite, siderite, chlorite,

magnet!te, hydrous iron oxides, and scattered st.ains

and thin crusts of chrysocolla. No data on the gold

content of the deposit were Obtained.

'.-'2;.

(
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..,i1:11 drifts on the 50, 100, and 200 foot levels (Tucker

Other quartz veins auike .. i parallel to the

fault and crop out 50 to 100 feet south of it. These

veins appear to be barren. In addition a second b3.sic

d1ke, 40 feet wide, is exposed 75 fe'3t north of and

parallel to the fault. but it does not appear to be

a8socil1ted with a fault or veil~.

Development.z Two shafts, SO and 80 taet dsep, \llere

sunk 111 the· hanging wall. These shafts prc:::bably connect ­

with wor~~nga serviced by 6 incl.ined shafts driven on

the vein but because of the poor condition of the mine

no entry was made to check the extent of development•

.. '1'he mine was reportad to be at least 200 feet deep

j
l

and Sampson, 1945, p. 137). In addition there i8 a trench

and several. prospect pi.ts and, near the west end of the

out.crop,~ a 50-foot. crosscut ad1t in the banging

wall from which a drift runs 60 feet east. on the vein.

A 6o-foot. shaft explores the dike, exposed to the north

of 1:he fault, with apparently negative results •

.. :: Production s .Deesrt Center M..ininq ~cmpany made a. number
,

of shipments of high-grade ore to American Smelting and

Refining Company's smelter, Garfield, Utah but the tonnage

and' grade was not reported (Tucker an~ Sampson, 1945, p. 137).

Idle (1959).

( References. Tucker and Sampson, 1945, p. 137, pl. 35.

R.B.S. ll/i.6/59

,



Lost Riv~r Placer Cla~

See Chuckwalla Spring Placers.
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Location,

Louise b-Une

Sec. 17, T. 2 S., R. 12 E., G.B.M. (proj.),

u. S. 1'.rr.1Y Cor?S of Engineers Pinkham \'Jell quadrangle, 15',

1943; Pinto Hountains, about llj. miles west of 1:he Gold

Crown mine and 4 miles southwest oi l~ew Dale (Site). (See
f

pl• .:v>.
Ownership. Emmett Dei:hurum, Bo:-: 111, hnbO'j, owns 2

unpatented lode clairns (March 1958).

Historyt The mine was original.ly located in 'the late

1920 •9 by Jack Meek and E. V. Evans, and was act!va in

1929 (Tucker and Sampson, 1929, p. 483). Emmett Bethurwn

J.:OWned and operated the mine fran 1937 to 1939.

(-~.. . Geology: Quartz monzan.1te is cut by a north-t:rencting
..

and nearly vertical fault containing a quartz vein 2

feet in average 1:lU.ckness. Tucker and Sampson (1929,

p. 483) report that the vein 1s mineralized with galena,

chalcopyrite, and shows free gold.

Developnent. The ma.1n shaft is sunk vertically on the

vein to an undetermined depth. Probably drifts extend

fran the shaft at one or more levels. Other world.n98

of minor extent ~ <:01'1S19t1:19 mainly of shallow shafts and

su;'face trenches I are randanly distril>uted about· 350 feet

south a10J19 the fault trace frcn the main shaft.

(



(
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Production: :n tho yoars 1937 th.r'-lUC;h 1939

the Louisa uina yielded 108 tens o:f oro from \iJhich 35·

ouncos or gold, 51 ounces of oilver, 209 pOundD of
COYtrzJ...

copper and 1,292 POtUlUS of lend wore rq~ovc~
A

Ref0r~nces: Tuckor and Saupson, 1929,

pp_ 483..lt84; Goodt'rin, 195"1, p. 60'.f.. J .R.B. 3/30/GO
,
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See Elton Mine.

Lucky Boy Mine



Lucky Boy (Walker Claim) Mine

Location I SE~ sec. 9, T. 6 S., R. 3 W., S.B.M.,

Romoland quadrangle, 7~', 1953; about 9 miles south

of Perris, in a cultivated area between two low,

rounded hills.

Ownership: Undetermined.

History: 'l'his deposit was discovered in 1892. Devel­

opment proceeded sl~dy under the Ownership of Sam

Walker, Menifee (Storms, 1893, p. 385; Crawford,. 1894,

p. 223-224J personal communication, John D. Walker).

In. 1917 the ~ner was reported dead (Merrill and Waring,

1917, p. 534) and, since that date, the mine has remained

idle.

GeolO<JY: The country rock at the mine is deeply

weathered diorite. The whole outcrop is barely 100 feet

long and brush, s011, and the caved state of the mine

obscure the depos1.t. The vein appears to strike about

N. 550 W. and, according to John Walker, son of the

original owner, it is vertical. It was reported to

range from 4 inches to one foot in thickness and to be

faulted in two places. (Storms, 1893, p. 385). The

vein is fractured and the quartz is recernented and

pocketed with iron oxides. There appears to be no report

on the gold content except some high grade estimated by

Storms to run about $ 65 per ton. Pyrite is present

in the ore below the water table ('Per sonal canmunication,

J. O. Walker).

(



Development I Tha -workings axe filled or caved but

for~rly two shafts, 50 ar4d 60 feet d~ep respectively,

'W6re sunk on the vein. ~ater was reported to be the

principal pl:oblcm (C4awford. 1896, p. 312).

Production: Undeterrrdned. Mlee41~.

RMferencesl Storms, 1893, p. 385; Crawford, 1894,

p. 223-224; 1696, p. 312; ~rilland ~arin9, 1917,

p. 534: Tucker and faInpson, 1929, p. 484; 1945, pl. 35;

sampson, 1935, p. 513.

R.B.S. 10/20/59.
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Lucky Dollar Mine

Location. Sec. 24 (1), T. 5 S., R. 1 E., S.B.M., U. S.

Army Corp of Engineer~"5'"", Canyon Spring quadrangle,

19441 about 3 miles east-northest of Hayfield Pumping
/\

I
I~

/

Station and a little mora than half a mile east-southeast

of the Golden Eagle Mine, at the south edge of the Eagle

Mountains.

Ownership. Undetermined.

History: Papers found at the mine sllow that it was

claimed in 1940 by C. H. Kelly. No records for other

years were found. .

Goologys A quartz vein, ranging fran 0 to 3 inches in

thickness, lies along the hanging wall of a fault zone,

as much as 4 feet' wido, which is poorly exposed on the

crest of a narrow granite ridge. The fault strikes

N. 450 E. and dips 450 SEe Voids and fractures in the

vein carry oxides of iron which _ probably formed
" /

from the weathering of sulfides. Gold, where present,
11/1.

1s a free-millLng residue as~ other ores in the area•
.,' -A. " '/. '.. . ~~'-, .... ! 0

Development. The outcrop ~ penetrated by a 12-foot,
'. .)1\

\1nc11nedshaft. A crosscut aditwas driven southeast

fran a point: about 100 feet: down the slope to the west.

Xt: appears to be at least 100 feet: long but whether or
k,'-/!. ~<.. .-f

not ~1 t reaches the vein was not determined A1.te.d:Q 'the
_._/\

unsafe condition of the back.

(

(



The tonnage yield reported for the year 1940

suggests that the vein was reached and worked, but

little vein material was found on the dump.

Productions U. S. Bureau of Mines records show that

in 1940 the Lucky Dollar yielded 9 tonfJ of ore frcrn

which 10 ounces otgold and 4 ounces of silver were

recovered.

References: None.

R.B.S. 11/20/59
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Lucky Lady Claim

Location. SE~ sec. 19 (proj.), T. 7 S., R. 17 E.,

S.B.M., Sidewinder Well quadrangle, 1952: southwest of

the Aztec and Rainbow Claims. It is at the northeast

base of a ridge and is reached by a side road off

Dupont Road.

Ownership t Unaetermined.

History, 'l'1U.s property was developed during the 1930' s

and worked for a period of short but unrecorded duration

(J. Dupont, personal cCl1ununication).

Geology, The property was not visited but probably

resembles the nearby Aztec and Rainbow ClaLlls, which are

on northwest-trending, gold-bearing quartz veins in

gneissic country rock.

Development: The deposit was explored by a single

shaft, 75 feet deep.

Production: Unaetermined. Mr. J. Dupont stated that

sane ore of good grade was taken from the claim.

References: None.

R.I3.S. 4/28/59.
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Lucky Strike (Ophir) t:dine

This report is based largely on information
recently

contained in a/published description by Engel, Gay and

Rogers (1959, p. 67-68) •

Locations Sec. 21, T. 5 S., R. 4 W~, S.B.M., U.S.

Army Corps of Engineers Lake Elsinore quadrangle, 15',

1942; at the northeast base of a low hill just south­

east of Highway 74, about 3 miles northeast of Elsinore.

OWnership & R. S. Fisher and R. L. Read, Elsinore

(1945) own an undetermined area of patented land

(formerly railroad la.'1d) including the mine.

History: The Lucky Strike was reported active in
. 1

191. (Merrill and Waring, p. 529).

"'. " ..



Geologyt The country rock is deeply-weathered

quartz diorite. A quartz vein, about 15 inches wide

at the surface, strikes U. 80· E., and dips 45° s.

in the collar of the main shaft, but apparently turns

to strike N. 55° E. and dip 55° BE. where exposed

100 feet to the east. The vein is discontinuously

exposed for several hundred feet across the hill.

At the surface, the vein quartz 1s strongly stained

with iron oxides and has a well-defined clay selvage.

A second, more northerly vein, not exposed on the

surface, is reported also to strike east, but to dip

35° and intersect the main vein at the 50-foot level.

The veins contain free gold, silver, marcasite,

pyrite, arsenopyrite, and copper oxide stains; the

north vein has the higher silver content. On the

SO-foot level the vein 15 reported to range Drom 2

to 24 inches in thiclqlesB with an average thickness

of about 10 1nchea. On this level the oreshoot is

reported to be about 8S feet long. tane of the ore

was reported to bear 25 ounces of silver and ~a in

gold per ton {Sampson, 1935, p. 513).

/
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Developments Mine openings include the main shaft,

inclined 45 0 ~ong the main vein and 150 feet deep, and

a second inclined shaft of undetermined depth about

100 feet to the east. In 1955 both shafts were caved

at a depth of about 30 feet and inaccessible. Past

reports indicate the existence of a 100-foot ~rift to

the north (presumably east) of the main shaft on the

50-foot level, and a 150-foot drift in the same direction

on the lSO-foot level. In 1935 the lower level, though

under water, was reported to have exposed a 30-inch-

width of sulphide ore.

Production I Undetermined.

References: Crawford, 1896, p. 313; Merrill and
'1

Waring, 191~, p. 529; Tucker and Sampson, 1929, p. 486:

1945, p. 137-138; Sampson 1935, p. 513; Engel and

others, 1959, p. 67-68.

R.B.S., from Engel and others.
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Development, The shear zone is explored by one

vertical shaft, 700-800 feet to the northwest of which

is a shaft inclined 600 SW., and an undetermined amount of

sub-surface work. According to Tucker and Sa~pson (1945,

p. 138) the vertical shaft was said to be 990 feet

deep. In an earlier report (Tucr.er and Sampson, 1929,

p. 481) it is stated that there are 700 £eet of drifts

and cros£cuts at the 300-£00t level and that a winze

deecends from that level to a depth of 229 feet from

which there are 300 feet of drifts and crosscuts at

various levels. A stope reaches the surface 40 - 50 feet

south of the inclined shaft. This may be the work

referred to by Tucker and Sa~pson (1945, p. 138) as

having been done from a drift off a 175-£oot shaft,

possibly the inclined shaft noted above.

When visited in April, 1958, the shafts were

open and dry and ~~ll timbered. The stope was still open

and the stulls sound. Nothing remains of former mine

bUildings but the foundatione. The shafts have no head

frames but access is good and portable frames could

easily be installed.

--56/-

(
\

(

I
~



((

(
. ,
(.:>

(

Geology: The country rock consists of contorted and

sheared metasedimentary rocks comprising schist and lime­

stone. They strike N. 70° W. and dip 70° ~v. in the

mine area. Ore minerals form deposits along a shear

zone which roughly parallels the structure of the rocks.
4:,-;/, )L'~: .,.>". :.i.'

The shear zone is exposed uncven±y for about 1,000 feet
f.,

along the strike. It contains quartz vein!; as much as

one foot in thickness. Much of the wall rock near the

veins contains chrjsccolla and iron oxides in fissures

and shears. Much of the quartz vein material 1S

brecciated. The ore minerals in the vein and enclosing

rock are hematite, limonite (in part as pseudomorphs

after pyrite), chrysocolla, malachite t pyrite) and man­

ganese oxide.

The vein is reported to carry approximately

0.75 ounces per ton in gold and to be free milling

down to 150 feet. Below that depth pyrite becomes

abundant (Tucker and Sampson, 1945, p. 138).

--5619--
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Lum Gray (Arica, Gray, Long Shot, Priest) Mine

Location I NE\ NE~ sec. 12, T. 2 S., R. 19 E., S.B.M.,

Rice quadrangle, 19541 west of the main ridge of the

Arica Mountains in a shallow valley G~ miles south~est

of Rice.

Ownership, Undetermined (1958).

Historys According to Tucker and Sampson (1929,

p. 481), this mine was worked by Assets Realizing

Company from 1909 to December 1912, at which time

operations were suspended. These authors etate that

the property was subsequently relocated by one E. E.

Schellen~er as the Arlca clai~. Merrill and Waring

(1917, p. 541-542) reported that, when visited in

November of 1914' the Gray Mine was leased (o~~€r not

specified) to "Assets Realizing Mines Company".

Edward W. Rowe, Rice, the last reported owner,

operated this pro~erty under the name Long Shot #1

during the years 1950, 51, and 53 (u. S. Bureau of

Mines records).

(
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mon't in the Y0nrs bctHoon 1912 and 2950 tho Lum Gru:y

Ltino yieldod as wuch as 1,200 tOnD of oro iron \lhich

1,100 ounces o£ gold, 5~ ouncos of oi1ver, 6,911 pounds

of coppar and 920 pounds of loud wore rocovered.

Ro.f;-;roncos: 11orri11 and ~Jarinc, 191'7, p. 541­

~2; Tucl:or and Sanpoon, 1929, p. LiBl; 19L~5t p. l~,

pl. 35; Good1rdn, 1957, p. 6Ql~.

1?roduction: Vurins its interoittont devolop-

I
I
I
I

I
I

/
(
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Developments The vein is explored by 4 inclined
1):) ;'J

sba£ts,. in poor repair. One 18 flooded bela,." the 50­
i\

foot leve~. Two others are partial.ly filled with

debris and are about 30 feet deep. ·The fourth shaft

is about 40 feet deep. At these depths only a small

amount of Clrifting and stoping was dona. Three of

these shafts were reported to be 175 feet, 75 feet and

7S -feet deep respectively (Tucker and Sampson, 1945,
c •,.; J b "- ~" \.~:" 7

p. 136), but were not" identifi.ed because of the flooded
(\ J \

or filled cond1ti.on. of the mine. An old ball m11l was

still on the property when it was visited (1959).

Production I The only recorded production fro"ll the
':1

Maggie Mine was -t:wo tons of are for the year 1940, which
"-

yielded 1 ounce of gold (U. S. Bureau of Mines reccrds).

aeferencesl Crawford, 1994, p. 223: 1896, p. 312;

Mining and Scientific ~ress, l8~St vol. 70, p. 106;

Merrill and Waring, 1917, p. 531; Tucker and Sampson,

1929,p. 483r 194-5, p. 136-137, ~l. 35: Salnpson, 1935,

p. 512.

R.B.S. 9/24/59
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l'. ,
Maggie (Little Ma99ie) Mine

Location. NW~ sec. 32, T. 4 S., R. 4 W., S.B.M.,

Steele Peak quadrangle 7.5', 1953, about G miles west

of Perris / ~<' ,
,

/ ,
~ ,

",/ '

Ownerships Charles Hess, 4427 Larchwood Place,

Riverside (1958).

History. 'l'his mine was located prior to 1894. By

that year an a.rrastra had been buil.t and development

was proceeding under the ownership of J. M. Hasson,

Perris (Crawford, 1894, p. 223). The mine was idle in

1896 (Crawford, 1696, p. 312). Activity was next
/

It" reported in 1935 at whicb time a Chilean mill was
\; -

being used. The owner was Chas. Lanhorn, Bax 152,

Perris (Sampson, 1935, p. 512). The mine was worked

in 1940 by Charles. asss, Riverside, probably under

lease (U. S. Bureau of Mines records). In 1945 it

was reported idle (Tucker and Sampson, 1945, p. 136-137,

pl. 35).
e

Geology. 'l'b.t!r mine area 18 underlain by deeply weathered
1\

diorite. A narrow shear, rarely exceedinq 4 inches in

width, strikes N. 85~ W. and dips 50~ Sit. 'l'he shear

cOntains crushed and pulverized vein quartz material

reported to be as much as 8 inches wide (Tucker and

.( Sampson, 1945, p. i3G). It has an indistinct surface
'I

exposure of about 100 feet.

--5ib-
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Mammoth Group

Location: NW~ Sl~ sec. 8, T. 6 S., R. 3 w., S.B.M.,
I

Ranoland quadrangle, 7.5,) 1953; about 10 miles south of

Perris.

Ownership. John Rostas, Route 1, Ranoland.

B1story: According to U. S. Bureau of Land Management

records, this group, canprising the 2 claims, Edith and

Mammoth, was patented by F. A. Stephens, at al., in

1896. At that time development of the mine was .already

well advanced (Crawford, 1896, p. 312). The claims

were owned by A. A. Adair, Riverside, ,in 1917, (Merrill

and Waring, 1917, p. 534) but there was no report of
/Ito.;, ~.} 1

activit~~or since.

Geo:logyl A lenticular body of quartz is well exposed

on the southeast slope of a low granodi.orite ridge through

a horizontal distance of about 250 feet (fig. -I). The

vein strikes northeast, dips about 15· northwes-t;; and is

as much as 7 feet: thick. Fractures and fissures in the

quartz are filled or lined with iron oxides. In addition,

the vein contains free-milling gold and pyrite. lic

assay data were found.

(

(
.j
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Development I The depoei.t: bas been explored by means

of a 50-foot shaft., an inclined shaft., an adit., and two

open-cuts, arranged as shO'llm in figure --I. In addition

there are several. shallow prospects.

The inclined shaft is reported to be 200 feet

deep and to join with t;he vertical shaft through a

crosscut: drift (Crawford, 1896, p. 312). The portal of

the inclined shaft is at: the face of an open-cut as

much as a feet deep and 60 feet long. cut. in the broad,

west lobe of the vein out.crop. The cut and shaft: bear

H. 40· W. '!'he tapering, east. end of the outcrop is

( ~lored by the adit. and second open-cut. 'l'he aellt
..,

'. / extends U. 40· W. for 60 feet. 'rhe open cut, 40 feet

fart:hert:iast, is parallel t.o the adJ.t and is 30 feet

long. At the aMt portal the vein appears to have

divided into three roughly parallel veins as much as

6 inches thick separated by tabular bodies of country

rock 1 - 2 feet: in thickness.

Production.. Undetermined. -=I SJ. (1~~ .

References I Crawford, 1896, p. 3121 Mining and Scientific

Press, 1899, vol. 78, no. 10, p. 2671 Merrill and Waring,

1917" p. 534·, Tucker and Sampson, 1929, p. 484r 1945, pl. 35,

SampSOD, 1935, p. 513.

B.S. 9/21/59.
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Uastodon Mine

Location. SE~ sec. 14, sw~ sec. 13, T. 5 S., R. 11

E., S .B.l<t., Cottonwood Spring quadrangle, 1958; Cotton-

wood Mountains, Joshua Tree National Monument, about 0.8

miles southeast of Cottonwood Spring.

~'nership: Harold E. Haul.sey, P.O. Box 1124, Cortez,

Colorado erwns 1 lode claim ·(March 1958).

Historya In 1945 the mine was owned by George W.

Hulsey (ilaulsey?), Indio (Tuc1ter and Sampson, ~945, p. 138).

Geology: At the main workings a northwest-trending

and 40· m:.-dipping fault cuts r;}lite Tank quartz monzonite

(fig • .!I). The fault zone contains thin iron-stained

gold quartz veins. l~out 400 feet to the ~est is a

northwest-trending and 60° NE;- dipping quartz vein no

~'th.an 1-foot Wide.

Development: The main shaft is sunk 7S feet in a

faul.t plane. About 400 feet west, another shaft is sunk

to an unkncwn depth on the I-foot wide quartz vein. It

1s caved at ~~e lO-foot level. (fig. 1/). Material was

hauled from the rr..ine along a narrow dirt road to the

Winona Spring (Cottor..\olood Spring Custom) mill. The mill

had a capacity of 40 tons a day and processed material from

other .nines in the Pinto Bal3in area (Tucker and Sampson, 1945,

p. 129). The mill is in ruins and the mine is idl.e.

(

(
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Production I UndetermJ.nea.

References I Tuc'ter and sampson, 1945, p. 129,(and p~

138.

J.R.E. 12/11/59.
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Figure 11. Sketch map shCM1ng tho location (A),

and a geologic sketch map (B), of the Hastodon mine (topo­

graphy frem U.S.G.S. 1S' Cottonwood Spring quadrangle,

1958).
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U,,-,, Development: Tucker and Sampson (1945, p. 144) reported

t.hat several shafts rang.1ng" fran 20 to 70 feet in depth

were sunk on veins.

TWo shafts, which now constitute the ma.1n

WOj:kin9S were Vi3ited i~ the field. Both shafts shoad

lie on the Desert GQld Group of claJ.Iu8, because they are

sunk on steeply-dipping and generally nOrth-strild.nS

faulta. 'I'h& shaft nearest the house (pl. 1/) is at least

100 feet deep and drifts Join to it at one or mare levels.

Xt is e:)timated that t.~e 18 a total of about 400 feet

of work. The other shaft, about. a tenth of a mile east

and higher on tl~ h.i.llslcpo, 1a at least 120 feet deep

( "nd drifts Join to it at one or mora levels. Total work
('~>

here is estimated to :be abOl.1t 700 feet. Too ndne was

not in oporation on thG day of the property visit.

Production: Undete.t'I:1ined.



Me uaney Mine

See Desert Queen mine.
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Meek (Thelma and DeGcrt Gold Group) Mine

LocationJ Sec. 14, ~. 2 S., R. 12 E., S.B.M. (proj.),

u. S. kmy Corps of Engineers Eagle Tz.mk qundrangl~, 15',

1943, Pinto Mountains, about 4 miles south-southeast of

New Dale (S1tel and 1 mile southeast of the Gold Crown

mine (pl. 1/>.
OWnerships H. G. Fryden1und, Box 704, Twentynine Palms,

owns at least 2 unpatented lode claims (I~ch 1958).

History. Jack Meek oWned the property in 192.9, and at

this time had performed only exploration work consistinq

Qf a few shallow shafts sunk on different veins, (Tucker
(

\.> .bond Sampson, 1929, p. 4BB). Jack Meck owned and inter-

mittently operated the mine on a small scale until his

aeath-1n the early 1950's.

Geologys 'l'he Thelma Group is located on a series of

generaJ.ly west-striking quartz veins, ranging in thickness

from 1 to 2 feet. The Desert Gold Group is located on

north-trending and steeply-dipping quartz veins ranging

in thickness frc:r.a J:i to 2 feet. According to 'l'ucker and

Sampson (1945, p. 144) all veins cut quartz monzonite and

locally are heavily mineralized wit:h hematite showing

free gold.

- b 7Lf-



~nifea l~ne

Locations S.E.14Sl;~4 £sc.:. 5, T. 6 S., R. 3 \Ii., S.B.M.,

l\.omvlar.d quac1ra11g1o, 7~', 195:1 1 about B miles south of

Perris.

Ownership: Ora Rhodes, P.O. Box 915, Perris.

lli..~tory: Though its date of discover,y was not determined,

by 13SS the l~ifee I-line was well developed and a five-stamp

~ul1 was being construct~d to avoid tlw continued 6h1pment

of concentrates to 8an Francisco via San Diego (~tining and

Scientific Prass, 1885, vol. 51, p. 120). The mine appears

to have been operated continuously through 1696 at which

time 1t was owned by H. N. McGr~ady et al., Menifee

(Crawford, 1896, p. 312). In 1899 the mine was idle and

had pas~ed into the hands of a Chicago interest (}tining

and Scientific Press, 1899, vol. 79, p. 750). U. s.

Bureau of Mines records show that in 1900 G. S. Allen,

Perris, operated the mine, followed in 1901 by w. F~ Bray,

Perris and in 1903 by Morrison and Anderson, Pexr1s. These

men may have been 1es~ees. Tan Chaffin owned ~~e 14enif~e

~e in 1917 (Merrill and Waring, 1917, p. 533) and as

late as 1935 (S~pson, 1935, p. 513). The claL~ is now

part of Rhodes Ranch.

-575-
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Geology: The vein 1R no lenger exposed but according

to an old report it appears to lie along a diorite-schist

contact. It stril:es northeast and dips 80- NW. to a

depth of 40 feet below which it flattens to 65- lo.'"W. The

vein was reported to rang-e from one foot to 30 inches in

thickness and to yield about $24 per ton in gold. Traces

ofpyr1te were reported present (Storms, 1893, p. 385).

Fragn:ents of ore on the old Clump resemble the ore from
r--.

near by mines in that the fragments are fractured vein
'-'"

quartz with coatings and pockerts of iron oxides.

Developments The vein was explored through 4 shafts

.(;0, 55, 100, and 125 feet deep from which drifting and

\,'--·stoPing had been accc:mp11shed (.Mining and Scientific

Press, 1899, vol. 79, p. 750; S&npson, 1935, p. 513).

At present (1959) the shafts are filled and the mine

10n9 abardoned.

( -571-



Production I Compiled by the U. S. Bureau of Mines

and published with permission of the owner.

(

Year

1900

1901

1903

Crude
ore

( t.ons)

-
4S

Gold
(ounces)

29.02

41.12

21.77

Recoverable metals
Silver

(ounces)

282

References: ~nin9 and Scientific Press, 1885, vol. 51

no. 7, p. 120; 1899 vol. 79, no. 27, p. 7S0i Storms, 1893,

p. 385; Crawford, 1896, p. 312; Merrill and Waring, 1917,

p. 533: Tucker and sampson, 1929, p. 484; 1945, pl. 35,

no. 86; sampson, 1935, p. 513.

R.B.S. 9/22/59.
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See Virginia Mine.

Missing Link Mine



Mission (Hl1ff-Lane) Mine

Location I Sees. 14 and 21, T. 2 S., k. 12 E., S.B.M.

(proj • ), u. S. Army Corps of Engineers Eagle 'rank quad­

rangle, 15', 1943 f Pinto Mountains, about 2 miles north­

northeast of t<t..1ssion and SW".rise wells (pl. .v>.
OWnership c L. P. Clause, Dox as, Inc:1.io owns 7 unpat­

ented claims and 2 mill sites (March 1958).

Historys The mine was discovered by George Lane,

Mecca, in 1887, and was awned by h.irn and E. C. Huff in

1929 (Tucker and Sampson, 1929, p. 481). Apparentl.y

little work was .done until the 1930·s. Fran 1933 to

1936 the mine was owned and operated intermittently by

E. C. Huff, 823, S. Bonnie Brae St., Los Angeles. '!'he

Mission Gold Mines Co., Mecca, owned and interrn.t.ttently

operated tho mine fran 1939 to 1942. The present owner,

representing the Mission M1n1ng Co., operated the mine

in 1951 and 1955.

Geologys Massive quartz monzonite is cut: by a series

of semi-parallel quartz veiJlJl containing pyrite, chalco­

pyrite, hema1:1te, gold, and secondary copper and iron
-,). ,- ,.,~

m.inera1s. Tho ot..lter" principal vein is known as the

(
;,

(

Water Well J Verde and Lone Star respectively.

.'rbe Water Well vein has been the most extensively worked.

-:5'17-
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It strikes N. 20· W., dips 750 ~ 80° E., is 2 fee~ in

average \1idt.~, and has a proven surfac& length of. 3000

feet ('rucker 1934, unpublishec'\ Field Report No. 124).

The Lone Star and Verde Veins a;r:e of undetermined extent.

I



1n;,.1934 the Verde shaft was reported to be

350 feet deep, and the Lone Star shaft 50 to 70 feet

deep ('l'ucker 1934, unpublished Field Report No. 124).

Dur1nq certai,n pe:;iods of time in the 1930' s and early

1940 's i.t is probable that ore was m1.lled at the Sunrise

Mine (Mission) mill. about 2 miles south of the ndn8

(pl. -V). Certainly ore was milled here in 1951 and

1955. Neither the mine or the mill was in operat.ion

on the day of the proper~ visit.

Production: Canpiled by the u. S. Bureau of Mines

and publ.1abed with permission of the owner.

Year .

1933

1934

1936

1939

1941

1942

1951n f("_r­
~%

Crude Ore
(tons)

20

132

100

189

632

213

122

10

Gold
(oZ.)

11

33

36

197

568

277

26

3

Silver
(oz.)

7

6

7

158

16

Copper
(lbs.)

589

/
t.

.. ../

Referencesc '1'l1cker and Sampson, 1929, pp. 481-4821

Tucker, 1934, unpublished Field Report No. 1241 Tucker

and Sampson, 1945, p. 139.'
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Development J Work began on the Water "lell Vein in

1931 and by 1946 a 600-foot shaft had been sunk. On

the 125-£oot level a drift is driven 533 feet north and

191 feet south. At a point 3aa feet fran the shaft
I

along the north drift, there is a 120-foo1: raise al

the vein 1:0 the surface. '1'hese worldnqs developed an

ore shoot 2 feet wide and 60 feet long, and are milled

frem a stope in this shoot was reported by Tucker and

Sampson (1945, p. 139) to have had an average value of

$25 per ton in gold. Other work consists of dri·fts

driven north 100 feet, south 120 feet on the 400-foot

The 325-£oot north drift \-las dri.ven to deveJ.oplavel..

··l.evell north 325 feet, south 100 feet. on the 60o-foot
(
\.

an-ore shoot 2 feat wide and 200 feet long. Four

shipnents of ore fran this shoot to the Gold Crown

M1nin~ Company mill. are reported to have averaged $43

per ton in gold (Tucker and Sampson, 1945, p. 139).

(
\.

J



Mission Sweet 1-line

Location I See. 341, T. 3 S., R. 13 E., S.B.M. (proj.),

u. s. tu:rny Corps of Engineers Eagle TanJ< quadrangle, 15',

19431 Eagle Mcuntains, about 3 miles southwest of the

Black Eagle mine and ~ miles northeast of the East Pinto

Basin-West Pinto Basin-Cottonwood Pass and Black eagle

mine roads intersection.

OWnership: Undetormined.

It1storys Undetermined.

Geology. Hornblende granite is cut by ~everal minor

north-trending and steeply-dipping faults that contain .

9'old-b<!aring quartz veins and stringers. The veins are

t:h1n and disco."1tinuous: the thickes t one observed \oJaS

about 8 inches. The hornblende gra.."'1ite is intrusiva into

old sedimentary rocks, and near the top of a lUll about

0.2 of a mile northeast of tha principal dGvelopmant work

it is intZ".1sive into calcitic dolcr.ti ta. No mineralizatJ.on

was observed in the short adit. driv~n into the contact zone.

Development: TrA principal workings consist of a fGW

. shallow shafts with short drifts. The deepest shaft 0b­

served "ms sunk only 13 feet, with 20-foot drif~ driven
,

nort..h and south at the la-foot level 1n a fault plana.

T"118 mine is at an elevation of about 2200 feat ana is idle.

Production: Undatermined.

References: None.

J.R.B. 3/17/60
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Model (Chuckwalla and Model) Mine

Location. Sec. 2, T. 7 B., R. 14 E., (proj.), S.S.M.,

Chuckwalla Mountains quadrangle, 15', 1945. The Model

mine is reach~d by about 7~ miles of dirt road extending

south of U.S. H1ghways_ 60 and 70 fran a point 9 miles

west of Desert center.

ownership. William R. McGowen, Box 461, Desert

Center (1959).

History, 'l'his property was described as the Chuck­

walla and Model group of mines by Tucker and sampson

(1945, p. 129). Fifteen claims were then held by Mrs.

'~. R. Enloe, Los Angeles, and Leslie Waldrip, Indio•.

U.S. Bureau of Mines records show that: this mine's best

years were in 1902 a.nd during- the thirties. Tho most

recent activity was in 1947 to 1949 (Personal communi­

cation, Wm.R. McGowen, March 30, 1959) but no record of

production was found for that period.

i
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Geology. A fault zone as Itr.1ch as 3 feet ",,"ide is

exposed for about 200 feet along the north slope of a

low granite ridge. It strikes N. 40° E. and dips 70·

NW. Irre<T.11ar bodies of crushed vein quartz 1119 along

the fault zone and reach a maximum thickness of one

foot. Both the vein matter and the enclosing gouge and

wall rock are stained and veinsd with iron cccides. The

fault appears to split, forming two distinct zones

~ough the southwestern half of its exposed length.

Development. The fault is explored by a SO-foot:

inclined shaft and several trenches 20 to SO feet

long and as much as 10 feet deep. Because no copper or

lead minerals were noted in th~se dev~lopments, and

those metals are reported fran this mine, it is probable

that undescribed mine openings are present: on other

claims of t:hi3 group.

- 515--

/
(,

(



/
,\

'-..

Production. Compiled by the u.s. Bureau of Mines

and published by permission of the owner.

Recoverable Metals

Year crude Gold Silver Copper Lead
ore (ounces). (ounces) (pounds) (pounds)

1902 150 72.57.

1934 64 56.40 208 311 1,270

1935 46 25.92 85 179 1,465

1936 10 2.57 1

1940 75 21 14

1941 20 25

1946 3 3 3

( .References. 'rucker and Sampson, 1945, p. 129, Goodwin
(

" ..

"- 1957, p. 601.

a.B.S. 4/30/59
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l-loose Uine

S'Location: Sec. 11 and 12, T. 2 S., R. 12 E., S.B.M.
A

(proj.), Dal~ Laka quadr~~gle, 1956: Pinto Mountains,

llbout 4 miles north of l-llssicn and Sunrise Wells and

2 miles cast of the Gold CrCT.vt1 mine (pl. Y).

Ownership I Walt Rose, General Delivs4Y, ~'~ntyn1ne

Palms, owns at least 1 unpatented clabu (~1arch 1960).

His tory I The Hoose Mine is one of the 3 mines owned

and oper~ted by Sunrise Mines Inc., San Diego, in the

1930's. In 1933 the property consis-tad of ·tho l>"..oose

Group of 3 claims ('1'l.lcker 1933, unpublished J:'ield

Raport l~o. 121). Willard Ii. Allen cr.med and operated

the mine in 1939. Earl Geiger owned and oper.ated the

mine in 1341 and 1942 (see Sunrise mine description).

Goologys A north-tranding and 68° W.-dipping fault

cuts quart~ monzonite, and contains a gold-quartz vein

6 toot in average \'1idth ('LUcker, 1933, unpublished Field

Jtoport No. 121).

( ,,' " ,"
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Development s The main workings consist of an

inclined shaft sunk 203 feet in the fault plane. There

is a SO-foot drift driven north, and a 90-foot drift

driven south, on the 70-foot level to develop the 70-foot.

ore ahoot. At the shaft collar lev~l a drift adit 1s

driven south on the vein about 90 feet. A lower adit

is driven south 200 feet on the vein. The nUne is

worked intermittently by the present owner.

(

Production I Compiled by the U. S. Bureau of Mines
.'-

I

•
and published with pern-.ission of the owner.

Year Cruce ore Gold Silver
(tons) (oz.) (oz.)

i
1932 100 sa 23 \,

1939
)

;) 1

I1941 7S 32 7

1942 75 35 15

References I 'l'uc:ker, 1933, unpublished Field Report

No. 121.

J.R.E.

(



Monarch Mine

See Tubbs Claims (tungsten-gold).
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Morning Star Mine

Locationz Sec. 32 (proj.), T. 6 S., R. 16 E., S.B.M.,

u. S. Army Corps ot Engineers Chuckwalla Mountains quad­

rangle, 15', 1945; about l~ miles south~est of Corn

Spring and 7 miles southeast of Desert center.

Ownerships Undetermined (1959).

History: This mine was worked in the late 1920' s

by the Morning Star Mining Canpany (Tucker and Sampson,

1929, p. 485).

Geology: The Morning Star mine explores a mineralized

aplite dike ~hich ~trikes N. 35° E., along the east slope

of a granite ridge. The dike is about 6 feet wide and

vertical. It is one of a system of brown-weathering,

generally porphyritic dikes of granitic composition in

the ncr th-cen tral part of the Chuckwalla Mountains.

These dikes are usually barren. They have been identi­

fied as quartz latite porphyry (Miller, 1944, p. 20, 65).

The dike on the Morning Star claims appears to

have been shattered, and the. resulting boxwork of

. fissures filled by quartz and pyrite. The pyrite has

altered to oxides of iron. Free-milling gold was
U~,,~cI.C

observed in a specimen of the dike but no assay data &Ye-t=
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Developments A SO-foot shaft was (junk on the d.U.e.

About 500 feet down the slope to the no~t~ea~t a ~6D-

foot adit was driven northwest to cross-cut th~ dike,

but work was suspended before the dike was reached.

Productions Undetermined.

References: Tucker and Sampson, 1929, p. 485; Miller,

19ti4, p. 20.65.

R.B.S. 3/13/59.
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Morning Star (Jackknife, Morgan) Mine

Location; This group of seven claims is in the NW~

t~~~ sec. 6, T. 2 5., R. 24 E., and SW~SW\ sec. 31,

T. 1_ $., R. 24 E., S.B.M., Vidal quadrangle, 1950; 6

miles south of Vidal in a high valley about half a mile

southWGst of the Mountaineer Mine and accessible by

trail from that property (fig. --1').

O\-.nershipa Benjamin M. Stansbury, P.O. Box 315, La

Canada (1960).

History. According to Jack Stewart, a resident of

Parker, Arizona, the Morning Star used to be known as

the Morgan claims. Though no record of activity was

found under that name, a report on the old Jackkni fe

claims was included in the Fifteenth Report of the State

Mineralogist in which Cal Morgan and H. D. Bradley are

given as owners (~~rrill and Waring, 1917, p. 83).

In 1929 it was reported (Tucker and Sampson, 1929,

p. 482) that C. W. Mitchell, Parker House, Boston,

Massachusetts had acquired the Jackknife along with

the Calzona and Steece properties. The name Morning

Star was used by the Morning Star Mining Co. which held

the property in 1945 (Tucker and Sampson, p. 139). There

appears to have been little, activity since that date.

rOO) _
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Geology: The rocks of the area are liInestone, dolomite

and gypsum interbedded with scaists. They strike N. 50°

-600 E., dip 45° - 50° NW. and are cut by a 6ysta~ of

northeast-trending, low-angle faults and shear zones and

northwest-trending high-angle faults. The valley trends

northeastward along the strike of the r9cke. A contorted

9y.ps~~ unit as much as 100 feet in thickness crops out

along the valley floor and the base of the northwest

slope. Faulting and shearing appear to have occurred

roughly parallel to, and in part within, this unit.

At the northeast end of the valley this shear zone is

crossed by a northwest-trending fault. Mineralization

is extensive in and about the junction of ~~e fault and

the shearing forming an ore shoot which plunges 30° to

the northwest (fig. ..-/). Gold occurs in a gangue com-

posed of iron and manganese oxides, limestone, schist,
./ ' .-;r ...... ( ~ ... \

barite, Eecondary copper minerals, and quartz. The
1\

copper winerals are chrysocolla and malachite. The

ore is in pockets, veins, and zones of fault breccia.

r" /')M- V·,r·­/'1
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Development. A lOO-foct vertical shaft was sunk on

the northwest-trend~9 fault. At the GO-foot level a

raise was driven s. ao· E. at about 30°. The raise ex-

plores a tabular ore body, reported to have been as

much as 6 feet in thickness (Tucker and Sampson, 1945,

p. 139). The ore body strikes N. 80° E. and dips 35°

~l. It appears to lie parallel to the bedding of the

country rock. The raise is about 100 feet long and

was broadened, by irregular stoping, to a maximum

width of about 30 feet -(f--i-9----.J.).... At its upper limit

the raise opens to the foot of a 30-foot shaft from the

surface. At the foot of the raise a IS-foot drift was

driven N. 50· w. and a 40-foot drift s. 50° E., on the

fault, from a chambered area adjoining the lOO-foot

shaft. The upper limit of the ore is exposed in shallow

working on the southeast side of the valley about 100.

feet northeast of the main shaft (fig. --./). Here it

occupies a 3 to 4 feot-thick breccia zone. As exposed

in the workings the lower terminus of the ore is at the

vertical fault al though thin stringers lie in the faul t

zone. It 1s possible that the mineralized zone extends

southwest of the fault at a lower level but the lower

40' feet of the main shaft shows no proof of this.

(
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the head frame of the vertical shaft had been destroyed

by fire. The mine was revisited in April, 1961 by which

date a new head fr&r.e, collar and ladder had been installed

( '')0 the main shait. Remains of a tramway still stand on

l:.;-- saddles to the northeast along the trail to the Mountaineer.

Production: By 1932 an estimated $100,000 in ore

averaging $60 per ton in gold and copper had been taken

from these claims. At that time a contract was made with

the American Sw~lting and Refining Company whereby their

Hayden, Arizona plant was to purchase ore at a maximum

(

'\

"'J

sn~ltin9 rate of $4 per ton with no penalties due to

the fact that the ore made a favorable smelting mixture

(Mitchell, unpublished report 1932). Records of produc­

tion since 1932 were not found and whether any ore was
VI '!.. :-

delivered to Hayden under theAcontract 1s not known.

References a Merrill and Waring, 1911, p. 543; Tucker

and Sampson, 1929, p. 482; 1945, p. 139; Mitchell, 1932.

R.B.S. and C.H.G. 12/19/51.

R.B.S. 4/20/61.
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Morning Star Mining Company

See Morning star Mine.
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Morgan Claims

See Mornins Star Mine.
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Morris Washington Deposit

;i Locations s~ sec. 22, T. 4 S., R. 4 W., S.D.M.,
~.r~

Steele Peak quar..rangle'1'.1953. The deposit is part

of an elongate hill of diori te on tho !1orris \'lanhington

Ranch, about 3 miles north"i>'est: of Perris.

Ownerships Undetermined.

History: Undetermined.

Geoloc;y: A peCJl~b.te dike as much as 3 feet wide is

exposed on the sout.heast elope of the Mll. It strikes

north and d1~ 301) W. Milky- to vitreous quartz is

the chief constituent of the diko: the other conponents,

foldspar and biotita mica, are. local.l.zedin pockets

and along the ITa. rgins of tha body. T'ne dike is fJ:actured

and in an irrogular central zona the fissures and

cav.i.tica are filled with O"Aides of iron. Sane of tha

stains resemble altered, lath-sl~pcd biotite crystala.

A post-dike system of fractures and faults

strikes 111. 20C) - 30~ W., and dips 70° - .. 75:;) SW., cutting

the country rock and the dike. These breaks ra..uye fran

fissures a fraction of an inch wide up to shear zones 20

feet in width: mineralizing solutions have filled tllera

with granular calcium carbonate. ~~here tJuch !'issurGG

cross crush~d part~ of the dike the voids and fractures

in the dike are o.imoLlarly mineralized.

- ~9f-

(



The presence or percentage of. gold, or other

precious metals in the doposiot, was not de't...:'rmined.

Development: The principal workings are a 30-1:aot

shaft inclined 300 w. and a partially caved drift adit
/:;?

about~ feet long which terminates at the collar of
;\

a second shaft of undetermined but probably shallow depth.

'l'hase 1:\"'0 openings are about 10 feet apart in the face

of a cut on the east slope of tho hill. They eJqJlore

the ~~atite dike.

'!:wo open-cuts, one on the northwest slope and

one on the sO'..1th slope, explore north\'1est-striking

faults. The one on the northwest slope follows a
!

\,,---,,' shear zone 20 feet 'vida which contains veins and lenses

of calcium carbonate as much as 3 feet wide. The south

cut oxplorcs a shear zona about 6 feet wide. Pegmati1:e

dikes wi th a w..axira7J.:"Il width of 2 inches ara exposed in

the cut. Efere carbonate veins a fraction of an inch

wide form a coarse baxwork in the deeply weathered

country roc):. A lO-foot drift e~tenes beyond the face

of the cut and terminates at a 5-fCJot winze.

Production: UndetE:rmined.

RefGrences: None.

R.B.S. 6/16/59.

r/Qj
--- ,.' f -



Moser (Gold Flake (1', ~atches (?)) Claims

Location. E~ sec. 20 (proj.), and sw~ sec. 21,

T. 2 S., R. 16 ~., S.B.M., Coxcomb Mountains quadrangle,

)~~~; cn the northeast slope of a northwest-trending

ridge about 2!s miles north'.N'est of siphon #86 of the

Colorado River Aqueduct.

ownership, Five contiguous,unpatented, claims, Leo,

Maxie, Jenny, Moser and Bamby are held by Carl Moser,

1732 W. Rosecrans, Gardena and Edward Severson, general

delivery, Yucca Valley. Mr. Mose.r holds the Leo, Maxie and

Bamby claims and a half interest in the Jenny and Moser.

Mr. Severson holds half interest in the Jenny and Moser

Claims and leases Moser·s ha2f interest. '

..
/ ~ ''\
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Historyl This deposit is probably the site of the

old Gold Flake and Patches claims which appear to be

~s1ocated on the 1945 map (Tucker and Sampson, 1945,

pl. 35). The history of those claims is unknown. Mr.

Moser first held ~~e property in 1944.

Geology: The Moser Claims are in an area ur.derlain

by granodiorite and c~~plexly intruded pendants o£

I

metamorphic rocks. Qu~rtz veins ranging from several

("
\'"

l.~....

(
\

inches to as much as 5 feet in thickness are unevenly

exposed for about 7,000 feet. The veins strike N. 40·

w. and dip from 65° ~'1. to about 85° NE. They l1e in

tho planas of a system of fau! ts along which movement.
has recurred since t~:caposition.~.f~h6/,e~ The

vein quar&z is strongly fractured and the contained

meta~-bearingminerals largely altared by meteoric water

the circulation of \>lhich was no doubt aided by add1tional

fracture planes in the country rock. The vein contains

irregular masses of pyrite, iron oxides, calcite, and,

locally, stains and thin crusts of copper carbonates.

Galena is present but is largely altared to earthy cerru­

site and angleelte. The gold is free milling and is most

abundant in concentrations of lead minerals. Silver is

present in the galena and possibly in unidentified

secondary minerals.

--6'0/-



Development: ~rhen vi~1t~d in 1962 development was

proceeding on the Jenny and Moser Claims and preparations

were being made to develop the Leo claL'll. On the Jenny

an inclined shaft had been sunk about 130 feet on the

vein. About 110 vertical feet do~~ the slope a crosscut

adit extends 200 feet southwest to the vein. From the

adit face a drift was run 50 feet northwest on the vein

and joins with the inclined shaft about 20 feet northwest

of the adit. Another drift, being driven southeast on

the vein, has been carried a distance of 600 feet, well on to

the Moser claim. In this southeast drift it is hoped

to cross a d~~wara extension of rich ore found in the

outcrop.

The former owners 'Worked the deposit through

several shallow prospects and short adits to the south­

east of the present (1962) development.

{
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On the Leo Claim there is an old shaft 20

feat deep at the bottom of which is a 12-foot cross-

cut, and an open cut just southeast of the shaft. In

addition new work is planned by carl Moser about 400

feet northwest. An ore chute is exposed in a. prospect

and an adit now (1962) 40 fect long, is to be driven

nortll\';est, from a point about 250 feet: down slope fran

the exposed ora, to explore its d~~ward extent.

Product1cn I No sustained production has yet been

reported from these claims. In 1947 and 1948 a total

of 19 tonD of ore ~lere shipped for arne1ting • Accord-

ing to the ~wner, this ore yielded $125 per ton in gold

and Bilvor.

References I Tucker and Sampson, 1945 1 pl. 35.

R. B~ S. 11/17/59.'
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Mountaineer (calzcna) Mine

Location: S~ sec. 31, T. 1 S., R. 2el E., S.B.M.,

Parker Quadrangle, 1950; on the east slope of the River-

side Mountains, 36 miles north of Blythe.

OWnership: Hugh Gordon, 727 west 7th Street, Suite 7,

Los Angeles •
.

History: This group of claims was owned and worked

by Cal zona Mines C~~pany from 1898 to 1920 (Merrill and

~'laring, 1')17, p. 5~2-543). In 1920 the property was

acquired by 1·1ount3ineer Mining Company who held it until

October 1935. In 1935 a 50-ton flotation plant \..;as

installed on the proFerty. Water for operating the mine

and mill W(l[; pumped l!z miles from the Colorado Ri-Jer

(Tucker and S~pson, 1945, p. 140). Early in 1960 ti1e

property was leased and worked briefly by Figueroa Mines,

P.O. Box 453, Blythe, who shipped a 21-ton lot of select

ore to American Smelting and Refining Co., Hayden, Arizona.

Geology: The country roc.'t 113 sheared and contorted

limestone, dolo~ite, and schist which strike northeast and

dip 40°-500 mi. The mine explores a mineralized zone at

and near the junction of t~NO faults (fig. --./>. One fault

i~ parallel to the bedding of the country rock and is exposed

on the southeast side of a narrow, northeast trending canyon.

The other fault strikes N. 25 0 W., dips from vertical to

steeply northeast and is e~osed on both sides of the canyon.
(
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" .. - Development: The mine has been \,'orked frcm a drift

adit (the west adit) driven 150 faet northwest into the

north~~st sida of the canyo~ cn the northwest trending

fault and a ISO-foot sl~ft inclined 500 nor~~~est on the

fault junction, driv~n from lc"W on the southeast side

of the canyon. A manway was sunk from the collar of

the shaft to a point 30 feet southwest of the shaft at

the eO-foot lovel and the t~o were connected ay a drift.

The man\lIay appears to follow a barren shear zone which

might be the same fault as that extending northeast of the

junction. At about the lIS-i.oct level a short drift was

driven northeast frc."n which a winze was sunk) at about 401),
/
I,. lhich crosses aho·va the shaft to a gallery just above
".

L its base. From the base of the shaft a gallery was

driven northeast into ore which was stoped from the gallery

and explored through a 6S-foot winze. A 190-foot drift

extends northwest from the base of the shaft. A raise

connects the drift to the northwest ~dit and an additional

raise extends from the adit to the surface. An undetermined

amount of stoping was done adjacent to the raises. Figure

shows the principal features of the mine and

orientation of the workings on the faults.

-!05-



Gold occurs in a gangue of quartz, barite,

chalcopyrite, malachite, chrysocolla, and oxides of iron

and mang~ese. The ore forms irregular lenticular bodies

ranging from 0 to 10 feet in thicl~ness and a few tens of

feet in lateral and vertical extent. The ore bodies

appcnr to have farmed both by fiscure filling and replace-

mente One of the two princi~al ore bodies was encountered

at the ISO-foot level. It is a mass of altered and miner-

al1zed country rock, as much as 10 feet in thicJme£s and

of undetermined lateral extent, lying on thG fa~1t

parallel to the bedding of the country rock and ext~nding

northeastward from the junction of the two faul ts. 'I'he

other ore body was discovered on the northwest trendi~g

fault bet~een the l50-foot level and the northwect aait

(fig • .----1'). The thickness and extent of this body was

not determined, the workings being inaccessible.

The Mountaineer mine has been ex~ined as a

prospective source of manganese but no f.langaneGe pro-

duction has been reported (~·;ilson, 1943, p. 184). Samples

of .Mn oxides, taken from the :·1ountaineer and the neighbor­

ing Morning Star mines, are reported (personal c~nuni-

cation, Danny G. Figueroa) to contain as much as $19 per

ton in gold.

- I.,)
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Production: C~n~ilca by the U.S. Durcnu of mines and

published with permicsion of tho ovmer.

Gold Silver Copper
(ouncos) (cunces) (pounos)

Year

1915

1916

1934

Crude ore
(tons)

50

46

1,495

92.01

28.69

81.35

10

12

7,656

4,050

1,2731935 (45 80.48
(12 concentrates)

The 21-tons of ore shipped in 1960 yielded $62.70

in gold (@ $32.3185 per ounce) and $32.34 in copper (© $0.30725

per pound) per ton.
/-

,t References: bterril1 and Waring, 1917, p. 542-543 i

Tueker and Sampson, 1929, p. 477; Wilson,. 1943, p. 184;

.. ..,.,y

Tucker and Sa~pEon, 1945, p. 140, pl. 35).

R.B.S. 4/20/61 •
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Mystery (Mirtry) Mine

Location. Sec. 15?, T. 2 S., R. 13 E., S.D.M. (proj.),

u. S. Army Carps of Engineers Eagle Tank quadrangle, 15',

at the base of the north slope of the Eagle Mountains,

Joshua Tree National Monument, about 6 miles southeast

of Mission Well. Not confirmed, January 1960.

I

O'Wner3hipt

History:

Undetermined, 1960.

A - small scale gold placer operation. carried
I

on from 1933 to 1936 when L. L. Benthall, Indio owned the---
&~~j:ee~:

Geology: Alluvium was processed by placer mathod3 for

gold. (

Development: Undetermined, but was :reported to be a

smaJ.l scale, hand operation (U. S. Bureau of Mines records).

Prcduction: Compiled by the U. S. Bureau of IUnes.

Year Yardage Gold
handled ounces

1933 1SS 9

1934 250 6

1935 500 13

1936 100 4

, Roferonces: None.

J.R.E.
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New El Dorado (El Dorado) Mine

Location, Secs. 16 and 17, T. 3 S., R. 10 E., S.B.M.

( j) U c. Army Corps of Engineers Pinkham Well quad-pro ., • w.

rangle, 15', "19431 Hexie Mountains, Joshua Tree National

....._-....-. c; mi.1Q£ southeast of White Tank, and

Marc h 3rd, 1965
~EV: EL DORADO MIN~L..=E=--_

Section 8 & 17, Township 3 south, Range 10 east, S.B.M.

Th~ last owner of this mine was John McEnnis, 15461 Del Grado Dr.,
Sherm~n Oaks, California.,

R~ quit-cl~imed to the State of California. "~ew E1 Dorado Mining
C(/!'1S"---numb~r 14-15 ----sale numb~r 3414 ---Instrument number
1 ;l4 ---d..ted 12/64.
~~j

I
\
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Geologyl A major fault striking N. 20° W. and dipping

76· E. cuts the Pinto gneiss which here has been carved

into an elongate east-trending ridge (fig•. .!...!>.

OXidized milky vein quartz, as much as 4 feet thick,

mineralized with gold, silver, and galena occurs along

the fault.

Development. At least 2,000 feet of drifts, shafts

and minor crosscuts have been worked in and adjacent to

the plane of the fault. The main shaft is inaccessible

below the 90-foot level which contains about 800 feet of

drifts and minor crosscuts (fig. l....I>. A non-distinct

jeep road leads west about 5 miles from the mine, into

the Pleasant Valley, and then southeast about 4 miles to

the Pinyon Well millsite. The mine is idle.

-tJa'-
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Production. Ccmpiled by the U. S. Bureau of Mines and

published with permission of the owners.

Recoverable Metals
Silver Lead
(ounces) (pounds)

Year

1911

1912

1913

1914

1915

1916

1930

1931

1935

1936

1937

1939

crude
ore

(tons)

18

53

739

1,033

1,072

549

260

3

200

400

1,000

75

Gold
(ounces)

9

22

564

464

331

172

83

4

30

lOa

190

30

4

7

147

119

73

29

18

10

9

23

121

31

2,041

The "Eldorado (New Eldorado) mine" has been

described (Brown, 1923, p. 266) as a source of vanadium,

the ore mineral being vanadanite, but no formal report

of production appears to have been made.

References: Brown, 1923, p. 2661 TuCker and Sampson,

1929, p. 485.

12/9/59
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Figure 1-/. Plat of the lode claims and rnil1-
"'.,;-.'

. .-:..;.~:;'

81t:e of the New Eldorado Mining Canpany (Survey No. 560i- A-B,

surveyed. OCtOber 25-30, 1921: patent no. 919797 issued

OctOber 10,·1923).

6/~-
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Figure 1-/. Sketch map~how1ng the location (A);
4"1 ~ the gO-foot level CD) j

\ lnd .. geo109~~/oi the l-!ew £1 Dorado mine .

(Topography from U.S.A.C.E. 15' Pinkham Well quadrangle,

1943) •

- I;?..' ..,.)



New Eldorado (Pinycn Well) ~~llsite

Location: ~~SE~ sec. 24, T. 3 S., R. a E., S.B.M.,

Lost Horse Mountain quadrangle, 19581 Joshua Tree

National Monument, on the south side of Pushawalla

canyon trail at the east margin of the Little San

Bernardino Hountains.

OWnership. Fred Vaile, Los Angeles (1929). Undeter-

mined (1960).

Historys Pinyon Well was the· only water supply for

mines operated at aifferent times in this region in the

1890·s. In 1895 ore from the Desert Queen mine is

reported to have been milled here in a 2-stamp mill

(w. F. Keys, oral com.'uun1cation January 1960). In 1918

the wreck of a 2-stamp mill, 2 desertod cabins, several

abandoned shafts, and 2 ~~lls marked the spot (Brown,

1923, p. 267). In 1921 the New Eldorado millsite of

4.13 acres ",as located at Pinyon Wells. Patent was

issued in 1923 and the wells supplied water through a

pipe line to the El Dorado Mine, about 9 miles east,

in the 1920's. The wells have not been used for many

years, probably not since the Eldorado mine closed in

the late 1930·s.

/
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Production: })urillG its tuo pl"iZ1Cipnl !/oriods

of dovclopuont, 1911 to 191G, and 1930 to 1938, t~o

HOtl Eldorado Il:'no yieldod a total. of DOme 5,!l.QO tons

of oro fran 1,:111.1ch about 2,000 OtL.'1COS of Gold, GOO ouncos

of' 811vJr, and 2,000 poundiJ of 100J. t-iD=O rocovered.

The tf::ldorodo (r~·ou r;ldo:"~ldoJ Dino tl hos boou

de~cribGd (Brotm, 1923, p. 26G) ao a sourco of vnnadiuJ,

tho oro iJincral boinc vQllodanito, but no for~1Ul report

of prouuction appoarn to have boon Dodo.

- 6/5-
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Development I All mine workings are in the fault zone

and have exposed .it nearly ccntinuously along a north­

south line for a distance of 660 feet (fig. 1J). The
.//",,!

uppermost shaft is sunk 20 foot vertically qJl a gouge

zone l-foot thick. !\bout 140 feet south another shaft

is S~~ 25 feet vertically. A trench. from 0-6 feet

deep, extends north about 80 feet fr<:r.\ this shaft. Approx­

1matoly 80 feet further south is a 7-foot deep trench,

5S feet long ending in a burrow-like adit that opens

south and extends inward 15 fee~. About loS feet south

of the mout.l-J of the burrCM an adit is ar.i.ven north at

lGast 140 feet. A xa!se is driven to the surfaca 135

feet fran th~ portlll. I t opens a fe\"1 tens of feet da..m­
)r

slope fran the burrow. ~t:t in sequence, 110 fect south,

is an -adit. ari.ven 250 fect t~. 5- l~. (;::ig. u). Fmout

110 .feet S01J.'i;h of lov.-er adit, is what appearo to be tho

discovery shaft. It 1s the f.lOSt anciant o~ all. worxings

ana is sunk vertically at. least 50 ~eat. The mine i~ idle.

References: Tucker ana Sampson, 1929, p. 472; TucJ:er

and Sampson, 1945, p. 140.

J.~.E. 2/10/59.
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Figure.!..tL. t-iap showing the workings of the North

Star mine and a geologic sketch map of the lower aclit level

(topography from U.s .G.S. 15' Valley Mountain quadrallgle).
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NEW Hemet Bella Mine

See Hemet Belle Mine.
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North Star (Sunset.) !"1ine

Location I Sec. 14, T. 2 S. # R. 12 E., S.B.H. (proj.),

u. S. Army corps of Engineers Eagle r.ran.'lt quadrangle, lS',

1943: Pinto Hountains, about 2~ miles north of !oUssion

and Sunrise Wells (pl. 1/>.
,

Ownership I Mr. Ross and Mr. Carpenter, 4401 Ke~-stcne

Ave., Culver City, own at least one unpatented claim

(March 1960).

Hintor:... : Undetermined.

Geology: Nassive quartz monzonite is cut by a north-

,;,.;"

trending vcrticnl f~ult containir.g quartz veins aa much

as 6 inches wide.

Devol OJ;ment: 1\ vertical. ~ha£t is sunk 100 feet in

t.'w pla..'1o of the fault. The mine is '·10rb~d 1ntermit-

tently by ~~~ ~.~ers.

!?reduction: Unc1ctermin<::d.

RefGrenceo: None.

J.R.E. 3/8/60~

{
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North Star tUna

Loca~iona NE~ sec. 6, T. 2 S., R. 10 E., S.B.M.

(proj.), Valley Hountain quadrangle, 1956; Pinto

Mountains, Gold Park, about 8.3 miles S. 30° E. from

Four Corners, Twentynine Palms (see pl. 1.-/).

Ownership a Unaetermined.

Il1starya The North Star mine was originally located

as the Atlanta, and in 1920 \l7as owned by the Gold Park

Consolidated Mines Canpany, W. C. Winnie, presider.t,

J. E. Schweng, secretary, C. t,". Roach, mar:~e::: Offices

1021 Blacl< Building, 1..0.'3 Angeles. By 1929 J. Klugh of

Pasadena ~~ed the mine and it was known as the North

Star Group (Tuckf'..r and Sampson, 1929, p. 472). By 1945

the property was owned by Fl~Jd Mining and Milling

Company, Earl F. Skadan, president: G. C. Zimmerman,

secretary, Norco (Tucker and Sampson, 1945, p. 140).

Geology: Mine \t;orkings are in'a north-trending,

nearly vertical fault zone which cuts the Pinto gneiss.

'1'he gnoiss is cut. by: an irregular body of r.ledium-grained

hornblende granite, aplite dikes, fine-grained green

basic dikes and diJ;,elcts, and tabular veins of milky

quaru. Veins are post-faulting and are strongest where

fluids have crossed zones of weakness. Accordingly, the

quartz veins are as much as 2 feet thick in the f~ult zone.

The quartz veins contain die:aerninated grains of yellow

pyrite, altering to limonite, ~nd possibly conta1n(~J901d.

(
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See Santa Rosa.

Northern Belle lUna
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Nuisance Group

Location: NE~ aec. 12, T. 2 S., R. 9 E., S.B.M.

(proj.), Valley Mountain quadrangle, 1956~ Pinto

!-1ountains, Gold Park area, 9.4 miles S. 25- E. of

Four Corners, Twenti~lne PalMs (see pl. 1-/).

OWnership: Undetermined.

P'...istory: Virginia Downs filed on the property November

1, 1955.

Geology: Pes~t1te dikes, fine-grained green basic

dikes as much as 2 feet thick and thin veins of gold (1)

bearing quartz occur in the Pinto gneiss. They are

strongest along,and in the plane of a north-trending,

71 0 west-dipping fault ( fi9. .l....!).

Development2 ,An inclined but partly caved shaft has

bean sunk to an undeterminable depth in the plane of the

fault. The shaft is in the central part of a shallow

open cut which is in the north part of a larger roughly

eircular open-cut that leads into the portal of an adit.

The adit has been driven south about 40 feet in the fault

plane (fig. 1.../).

Production s Undetermined.

References I None.

J.R.E. 3/20/59.
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Figure l-/. Geologic sketch map of the

~uJ:sance group.



Cahl Placer C1n~

Locations Sec. 1, T. 2 S., R. 12 E., S.E.M. (proj.),

Dale.' Lake quadrangle, 1956: Pinto Mountains, about 3/10

mile south of the Rosa of Peru mine and 4~ m.1.1es north­

east of !1.ission and Sunrise t'lella (see pl. 2/>.
Ownership: Bonnie H. and Dean Il. Oehl, --77 E. 9th Ave.,

San Bernardino ~~ 1 unpatented claim.

History I The mine was discovered and worked in the

1930·s. No work has been done in recent years.

Geologya Tha mine is in a low mound of older alluvium

canposed of clasts ranging in size frau boulder to silt.

A few tens of yards to the north t1'.e alluvium thins and

featharG out on quartz monzonite. Because of the sub-

ordinate amount of fine grained matrix the depos.1. t. \/ould

appear to be a poor source of gold.

Development a The principal work consists of a 70-foot

burrow-like act t drivon north and west into the small hill

of fairly well indurated older alluviu.rn. Several tens of

yards to the southeast a shaft is sunlt vertical.ly about
,in a

20 feet/relatively flat surface of the alluvium.

Production a Undetermined.

'References I None.

J.R.B. 3/8/60
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Ohio C!aims

Location: lm~ sec. 1, T. 2 S., R. 22 E., S.B.M.,

Vidal ~laaran91e, 1950: at the southeast edge of the

West Riversioo Mountains r.ear Riverside Pass.

Ownership: R. F. Boyd and A. Geiger, Vidal (1958).

HistorY2 Undetermined~'

(

Geology: The rocks on these claims are gneisses cut
Q !J2fS~ Ie ? lit w~

by pegmatite diJces and quartz veins. / flvTONI('~'

Development I A single inclined shaft of unascertained

but.p.o:obably shallc\v depth explores a poorly eX90sea

. pe<;fl1iati te dike I the thickness of which is obscur.ed by

shea.!"ing. The apprOXilllate attitude of the· dike is

N. 45 0 E., 70° SEe It is c~r~osed of quartz, ~icroc11ne,

chlorite, calcite, and hematite.

No ~uipffient re~ains at the sit~. Th~ ~r~ft is

II- z {-."i-,

open and dry but accecs is

have been a small operation.

/
i,

Production:

References:

R.B.S. 2/18/58.

Undeter"1iined.

None.



Old Channel Claim

~ee Chuckwalla Spring Placers.
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Ophir Mine

See Lucky Strike Mine.



Oro Copio Mine

,

Location a Reported to}::.3 i;l sec. 6, '1'. 2 S., R. 10 E.,

and sec. 12, T. 2 s., R. 9 E., S.B.M. (proj.)1 about 9~

miles southeast of Twentynine Palms in t..lte Pinto Mountains,

Gold I?ark area, by Tucker and Sampson, 1929, p. 486. Not

confirmed 1959. This mina may include part or all of

the mLnO workings ascr~d herein to the Gold Park Con­

solidated (?) gold mine #5.

OWnership; UndeteX'xnined.

Historya The mine was apparently active in 1921 and

was owned by the Gold Park Consolidat.ed Mines COl\pany

('rucker, 1921, p. 343). By 1929 the mine was idle (owner,

E11swort-...h Nichols, Santa Ana) but. bet1Neen 1921 and 1929

a.dditional wcrk was dona (Tucker and Sampson, 1929, p. 486).

Geologys . Narrow quartz veins, striking N. 10° E.,

follow a shear zone in granite, which i3 here altered to

<Jl1eiss (Tucker, 1921, p. 348).

Developments Three shafts, 50, 75, and 100 feet

respectively are sunk on the quartz veins (Tucker and

Sampson, 1929, p. 486).

Production a Undetermined.

Referencesl 'l'ucker, 1921, p. 3481 Tucker and Sampson,

1929, p. 486.
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O'.1tlaw I-lina

Location: Sec. 1 (?), T. 2 S., R. 13 B., S.D.M.

(proj.), Dale Lake quadrangle, 19561 Pinto Mo~tain6,

Joshua Tree National Honument, about: 9 miles northeast
';1 .

of Sunrise welf,' and 2~ miles northeast of the Zulu,.

Queen mine.

Ownership I Unciet~ned.

History: The Outlaw mine may have ~en part of the

holdings of the Sunrise Mines Inc., San Diego. Several

mines in the eastern and northern part of the Pinto

Basin were operated by this compmly in the 1930's (see

~a Sunr10e mine cescription).

Geoloe,;y: The mine is on top of a small outlying hill

which in on the northeast side of a sou~:ast-trending

wash that draL'1s the Pinto Mountains from the north.

The hill 1£1 carved in quartz monzonite cut by a major

N. 500 W.-trending and 70" NE.-dipping fault. A zone

of crur.bled and red-stained altered.rock about 20 feet

in average thickness marks the fault trace and is well

exposed en the surface over several tens of feet.

Locally the fault zone contains thin, discontinuO'..1s,
)

and ,highly oxidized quartz veins.

:~-;

I



Develop:':lents A shaft is estimated to be sunk at least.

100 feet in the altered zone. For 3S feet the shaft is

at an inclination of 70° westward but belO',,", this it becJins

to shallow. WQter was obtained at Sunrioe ~"ell abcut

9 miles SOUti1~~St. Tha dirt ro~d wInch connects the

well "i1ith tlle mine, and aJ.so the Zulu Queen mine, is in

part good, but. generally in verx poor condition i especially

that part fran the Zulu Queen mine turnoff to the OueJ.aw

mine.

Production:

References I

Undetermined.

None.

3/10/60/
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See Moser Claims.
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Patches Claim
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Paymaster Mine

See Black Warrior Mine.
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Mountain Queen Mine

Locations ~;~~~~~ sec. 7, T. 2 S., R. 20 E., S.B.M.,

Rice quadrangle, 1954; on the east slope of the Arica

Mountains.

Ownership: Undetermined (1958).

Historys This property was located (date unlmown)

as the Juanita No. S, however, U. S. Bureau of Mines

records show that in 1938 it was called the Mountain-Queen. The owner at that time was H. C. Wiley, Rice.

By 1945 it had becane one of the Lwn Gray claims

(Tucker and Sampson, 1945, p. 139-140).

( Geo1ogys The ~IDuntain Queen mine explores 2 gold-
;\.
I, ... bearing shear zones in a homoclinal section of schists

and carbonates eJo.-posed on the east slope of the Arica

Mountains. In the mine area, the bedding and schisto-

city strike N. 60° W. and dip 50° my. One shear zone

is exposed high on the slope for a distance of about

SOO feet. It has a dip and strike close to that of the

country rocks. This zone is rou9hly 3 feet wide and

is mineralized with lenses, pods, and veins of iron-

stained quartz as much as one foot in thickness. The

other shear zone is about 1,000 feet to the northeast

and roughly 100 feet lower on the slope. It strikes

(~

\
'.

.N. 20° E., dips 55° northwest, and contains a

fractured quartz vein as much as 6 feet wide.

./'



'-

The quartz of both shear zones is stained and

pocketed with oxides of iron and manganese and traces of

malachite.

Development: The upper shear zone was developed from

2 drift adits entering opposite sides of the ridge. One

adit waa driven S. 50° E. for an undetermined distance.

The other adit enters the 60Uth £lope of the ridge and

trends N. 65° W. In 1945 this adit was reported to be

100 feet long and from it a winze descends at an inclin­

ation of 50° to 200 feet (Tucker and Sampson, 1945,

p. 139-140). It might connect with the other adit

through underground workings, but this was not proven.

Within the first hundred feet of the portal the vein was

steped to the surface. The stope was timbered with

stulls but the adits are untimbered.

Development on the lower shear zone consists

of a 3O-foot vertical shaft and- 2 shafts, about 200

feet apart, inclined on the dip of the vein. One of

the inclined shafts is 25 feet deep--the other of undeter-

mined depth.

Productions According to U. S. Bureau of Minee records,

(published with permission of the Owner) in 1938 this mine

yielded 187 tons of ore from which 74 ounces of gold and

(
\

",,)

one ounce of silver were recovered.

References I

R.B.S. 4/11/58.

Tucker and Sampson, 1945, p. 139-140.
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See Corona Mine.

Peggy lUne
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~ee Triangle.

Pilot r·Une
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Pinto (Cal.idonia) Mine

Locations NE~ sec. 1, T. 2 S., R. 9 E., S.D.M.

(proj.), Valley 110'J...~tain quadrangl.e, 1956: Pinto

Houn"f:aina, Gold I?ark, 8.4 miles S. 27° E. of Four

Corners, 'l'\-mntynine Palms (sea pl • .LJ).

OWnership: Undetermined.

Sisto:y: In 1918 tht3 rJ1ne was a.;ned and operated

by the Gold P~k Concolidated Mines Ca.lpany. 'N. C. \'Unnia,

president. J. E. Schw,sng, secrotary, c. y~. Roach, managerJ

offices 1021 Black Building, Los Angeles (Tucker and

HuTlenia, 1918, p. 1).
.~-~

Geology; Hornblende granite, locally ~+oa~~~

with thin stringers of epidote, intrudes ti10 I>irlto

gneiss. lJ.he area i~ ffi\lch fau.lted ;;md a It'.ajarj.i:y of the

workings are in a nort:..-trendillg and steeply west­

d.1.pping fault zone , f.iS. .l...!). Both t:r.a gneiss and the

granite are cut by gold (1) bearing m.i~ky quartz veillS as

r.tuch as 3 feet \dele: strongest. along the px-e-existing

planes of weakness.



Develcpment: Five shafts, one 45 fect deep, havo been

sunk (fig. 1..../). Four of these are in a north-trondLng

and steeply west-cipping fault zone ''lhich is trenched out

to a shallow depth along the strike for a distance of

145 feet. ~lO adita have been driven: one southeast

120 feet to intersect the northernmost al~ft in the fault

zone, the other soutl1\-Iest 4S fee~ (figs. 1:...1 and .L!).

The latter mentioned adit has a total of 55 feet of

drifts: ~he north drlit probably intersects the southern­

most shaft in the fault zone (fig. J.J). The mine i3

idle.

Production: Undetermined.

RGfe:rencaS1 Tucker and fluguenia, 1913, p. 1.

J.R.E. 2/11/59.
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Pinto (Calidonia) ~ir.e (topogr~phy fran U.S.G.S. 15'

Vnlley Mountn1n quadrangle, 1956).

f
.(,

Figure.LI. Sketch map Ghowing the a.r~al.

{ llstribution (A): and a gecloc;ic sketch map· (B) of the
\.

I



F~gure ~ View est t~Jard the Pinto (Calic~~ia)

mine. 'I'ho road leading to the mine ends at the portal

of an adit driven southt'lest into the hill. (see fig_ .u>-
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Pinto Chief ~Une

Location. Sec. 1, T. 2 s., R. 12 E., S.B.l;1. (proj.),

Dale Lake quadrangle, 1956; Pinto H.oWltains, 1 mila

south of the BrooJ~l~'Il mine and ~ miles sO'.1theast of

New Dale (Site). See pl. y.

OWnershipa UndetermJ.ned.

W,.storya An old property, elating at least frau the

1930·s.

Geology: A northeast-trending and nearly vertical

fault cuts quartz monzonite. The fault contains quartz

veiIls of undeterminea thickness and extcmt (Karl Scr..ape~,

oral communication,3/a/60).

Development1 A shaft is sunk 300 feet in the fault

plane, and is jOined to 150 feet of drifts on the 300­

foot level (Karl Schapel, oral canmunication, 3/8/60).

The mine is idle.

Production I UnCletermi.ned.

Reference I None.

J.R.E. 3/8/60
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Pinto Hine

Location. Sec. 14, T. 2 a., R. 12 E., S.B.M. (proj.),

u. S. Army Corps of Engineers Eagle Tank quadrangle, lS',

19431 Pinto Hountains, about 3 miles north-northeast of

Mission and Sunrlse t'lells (pl. Y).

OWnership. TJndete.--mined.

History. Mr. Olsen and Mr. Janson, Holl-:.~ood, owned

and operated the mine in 1932.

Geolocr.l: Massive quartz monzonite is <:'..1t by a south­

west-trending and steeply-dipping fault which conta.1.ns

quartz veins of undetermined length and width (I<arl

Schapel, oral communication, 3/8/60).

Development. 'l'he ma.1n shaft is sunk at least 200 feet

in the. fault. There are southwest-northeast drifts of

undetermined extent on at least two levels (Karl Schapel,

oral communication, 3/8/60). The ~ne is idle.

Production I Canpiled by the U. S. Bureau of Mines.

Year Crude Ore Gold Silver
(tons) (oz.) (oz.)

1932 14 6 3

References. None.

J.R~E.
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Pinyon (Tingman-Holland) Mine

Location: 8~ sec. 26, T. 3 S., R. a E., S.B.M., Lont

Horse Mountain quadrangle, 19581 Joshua Tree National

~1onument, l~ miles southwest of Pinyon vJell along the

crest of the Little £an Bernardino Mountains.

Ot'V"!'Jer:!hip: Nilliam F. and Frances M. Keys, P.O. Box

114, Joshua Tree hold the Pinyon group of claLms (~m1te

H111s, Mmlntain View, Pinyon, Grand View) in sec. 26.

History! The l?inyon mine was worked as early as the

1890's by A. G. Tingman and Ed Holland, Indio, who by

1891 are said to have been operating two mills in

The Blue Cut, several miles north of the mine. The

mine was active as late as 1907 when it was operated by

w. F. tlilkinson, Indio. Subsequently the property was

inactive for many year,s and was relocated by It'1r. Keys

1n the 1920's. Apparently the mine has remained inactive.

Geology: The mine area is underlain by light gray to

buff, deeply weathered, coarse-grained quartz monzonite

(lihite Tank quart? monzonite). The principal workings

explore a quartz vein in a shear zone. The quartz vein is

2 to 4 feet wide at the surfnce, strikes N. 55 0 W., dips

steeply soutm-;est or is vertical, and is exposed on the

surface, at several points in bold outcrops, for about

2,200 feet.· About 1,000 feet to the west a parallel quartz

vein crops out for about 700 feet.



Development 2 A drift aci1.t ha~ 1.>Gen d.::iV'en scuthcnst

on the principal vein and may have com~ected v,li th 2

vertical ~hafts above on the vein. These workings are

largely caved and inacce~siblc, but the a~eunt of d~~p

rr.aterial suggests extensive undersrouno workinge. Craw-

fora (189~, p. 22~) reports the deepest work en the veins

Welt! ,0 feet from the 8urf<:Jcc. In addition the vein has

been eA~lored by n~nerous shc=t adits and prospect pits,

aleo caved. The vein to the west has only been explored

by shall~.f pits.

Productiont U. S. Bureau of Mines records credit the

,"PinonI' mine, Tir.grr.an and Holland, Indio, \\ith 483.75

o~nces of gold in 1896 and in 1907 20 ton~ of ore yield­

in9 7.74 ounces of gold.

ReferCLce£: Crawford, 1894, p. 224; Crawford, ]896,

p. 313; ~~errill, 19.17 (1919), pp. 535-!:36.

C.E.G. 1/27/60.
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Pinyon Well

See~ New Eldorado Millsite.
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Poor Boy Claim

~~e Cap Hunter Mine.
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See Jean Mine.

Po~trnaster b-1ine

"



Poulson Claim

Locations ~~-~ sec. 29, T. 6 S., R. 4 E., S.B.M.,

Hemet Reservoir quadrangle, 1940; l~ miles northeast of

Kenworthy Guard station.

Ownership ~ Unc1eterruined.

History: Undetermin(;;)d.

Geology: The geology of this deposit was not determined

oWing to the inaccess~le state of the mine and lack of

exposure of the vein. The country rock in granitic.

The orientation of the mine buildings and site suggest

that the vein strikes northeast.

Development: The mine, now boarded over, appears to

have been entered through a shaft. Judqins from the size

of the dump, the number of structures and apparently

large investment m.equipment, considerable effort was

expended. If ore was mined it appears to have been

taken elsewhere for milling (figure ---I>.
Production: Undetermined. Idle (1959).

References: None.

R.B.S. 10/23/59.
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See, Br0\\1I1 Mine.

Priest !'tine



Prospector Claims

Location: SE~ scc. 18, T. 2 S., R. 24 E. , S.B.M.,

Poston quadrangle, 7.5', 1955: on the southeast slope

of the Riverside Mo\mtains, about a quarter of a mile

~~st of U.S. Highway 95 and 10 miles, by road, south

of Vidal.

O\-mership: Trust lands of the Colorado River Indian

Reservation, administered by U. S. Bureau of Indian

Affairs.
~"

.-'.

HJ,storYI A notice found on the property indicates

that in 1925 it was held by Arthur W. Williarns and

H. F. Wilson of Vidal. An unrepaired, bulldozed road

suggests more recent activity but no record of such

was found. The mine appears long unworked.
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Geology: The mine -.-Jerkings: e;{plore mineralized zones

1n faulted and fractured limestone which o.ppear~ to trend

northeast and has an irregular but generally shallow dip.

At the mine, the limestone caps: two north-trending ridges

about 600 feet apart, upon which it appe~rs to be as much

as SO feet thick. Tha limestone is unclerlain by fractured

granitic rocks. The more easterly ridge is cut by a verti­

cal fault zone strildng N. 65°E. \tJhich contains pods and

thin veins of hydrous iron oxides, specular hematite,

chrysocolla, calcite, and quartz. The western ridge con-

tains a body of contorted and sheared limestone of undeter­

mined extent. It appears to be an essentially horizontal,

, tabular mass, at least 6 feet thick ~here exposed, which

1s complexly divided by shears and fractures. The shears

and fractures ar~ mineralized as are those in the eastern

deposit except that secondary copp3r minerals appear to be

more abundant.



Development~ A 50-foot, vertical shaft in the east-

ern ridge; collar surrounded by rotten timber ~nd caving

dump material.. Several shallcw prospect pits lie to the

northeast, and ~~thln ~O-fcet of the Eha£t. In the west

ridge an adit driven 20 feet N.60oE. to the base of a

20-foot shaft which opens to the surface. At the base

of the shaft is a ~inze, filled to wi~rln 10 feet of its

collar by debriG caved fr~n ~le shaft above, and a 20-foot

drift driven N.30~W.

(
....

Prcduction:

Ref~rences:

R.B.S. 3/16/62

Undetermined.

None.
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Rainbow !1ine

Location: m~~ Bee. 7 (proj.), T. 8 S., R. 21 E.,

S.B.!'!.• , l1cCoy Spring quadrangle, 1952j on the \I1estern

ridgo of the Mule Mountains appro,::imately 4 miles north-

cast of Wiley Well, and about 1,000 feet northeast of

the Roosevelt Mine.

Ownership: O. F. Wright, P.O. Box 1062, B1yth~ (1958).

History: The Rainbow Mine was forn1er1y written up

with the Roo£evelt l-tine in a corrunon group of 8 claims

wr~ch had once been called the Santa Fe (Tucker and

Sampson, 1945, p. 142-143).
l

(~ ... __ Geology: Tha Rainbow !llne is in an area underlain
... ~-.~

by sheared granite. A vein, which pinches and swells

from 0 to a maxi!Uu-"U of 2 feet in thickness, is exposed

for about 500 feet up a west-to-northwest-trending ridge.

The vein strikes e.8.ti~west, dips 60° N., and is thoroughly

shattered. Fissures and vugs contain iron oxides,

malachitQ, and chalcopyrite. Tucker and Sa"7!pson (1945,
$

p. 143) state that the ore average~ $12 per ton in
A .

<J0ld•
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Development I A drift adit was driven on the vein from

a point Iv~ en the ridge and follows the vein about 130

feet westward. The vein quartz has been stoped above

the most w"'esterly 100 feet of the adit and ha!1 been

stoped to the surface at ~cveral points. Some timber

is still present in the ferm of stu11s ~n the stopeo

but no equ1pwent or buildings remain on t.he 8ite. The

mine is open and dry. Accesa 11.1 good.

Production: Undetermined.

References: Tucker and Sampson, 1945, p. 142-143.

R.B.S. 2/19/58.

(
\.

./



,. •• _ ~ .'. _.... _.__ '''''. .:__ •• ~ >-. • ,.._ H'_- •••.,.- _ • • __ '. _ ,,-_._ ......~ _ .,. __ _'. ~ " .... •• _._ • - .~. ..----.,~ ... _ ••_~~~••:- _.-._..:..

Red Cloud Group (Red Head Group)

Location a Sec. 5 (?), T. 7 S., R. 15 E., S.B.M.,

u. S. Army Corps of Engineers Chuckwalla Mountains

quadrangle, 15', 19451 on the nort~ast side of a north-

west-trending canyon 9 miles by dirt road southeast from

U. S. Highways 60 and 70 and 8 miles south-southwest of

Desert Center (fig. --I).
OWnership a J. D. Huston, P.O. Box 3667 Terminal Annex,

Los Angeles 54.

History: Theso patented claims, the Red Head, White

Wings, Great Western, and Dottie Welborn (see herein),

Red Cloud ~tinin9 Co., Salton, from 1899 to l~Ol. The Red

Cloud upp~ars to have been idle from 1901 to 1932. In

1932 it \'Jas "':orked by Rea Cloud z..line£, Los Angeles and

fr~~ 1935 to 1940 by S. & w. ~~ne Development Co., 2250

Crenshaw, Los Angeles (U. S. Bureau of Mines records).
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Geology: The Red Cloud Group is in an area of

gneissic rocks which have a northwesterly structural

trend. A quartz vein as much as 15 feet in thickness

1s well exposed in an outcrop about 4,500 feet long.
o

It strikes N. 20 0 to 40 0 W. and dips 60 NE. The vein

appears to lie in the plane of a iault ~n which con­

tinued movement has sheared both the vein and the sur-

rounding country rock. The resulting zone ot broken

and mixed material reaches a maximum width of 10 feet

on the Red Head Claim. The hanging wall has been

altered through a zone as much as 200 feet wide. It

forms a bold outcrop of buff-colored, iron stained rock

in which the gneissic bandlng is still evident. As

with the fault zone, this alteration is most extensive

on the Red Head Claim (figs. _/, _/). The shearing

and alteration of the country rock yields an uneven

mixture of gangue material but the vein appears to

consist primarily of quartz containing pockets and

veinlets of iron oxides and pyrite. Fluorite is common

in the dump oi the Red Head but its distribution through-

out the body of the deposit was not determined. Small

proportions of secondary copper minerals form crusts and

stains in the vein mate~la[. Scheelite has been reported

present in the deposit (Elmer E. Tubbs, personal com­

munication). The ore contains free gold but both amal­

gamation and cyanide were used to achieve maximum returns.

- J .','! _.... s ~.L> _.._
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Development: The workings on the Red Cloud Group

comprise three .inclined shafts, one on each of the

cla~n8, [rom which considerable driiting and atoplng

wa~ accompli2heu (fi~. __I). lbe crosscut sdit,

shown lJelow the whit~ \lings Adit \-las intended to run

northeasLvsrd some 600 £E:;et LI;OIn the Red Head Hill

Site (fig. _I) to ~Cl've in purt as a drainage channel

but it was only about 200 feet long when ope~ations

ceased.

Production: Compiled by the U. S. Bureau 01.: Hines

and published with pel~s8ion of the O~ler.

/

Year Crude l~cove~uble Metals(
\. ore Gold Silver Copper Lead

\._' (tons) (ounces) (ounces) (lbs.) (lbs. )

1899 43.54

1901: 96.75

1932. L12 17.33 6

1935 788 430.76 142 984

1936 1,033 403.16 93

1937 1 1. 1

1933 L,064 336 166 306 300

1939 185 71 17

1-940 57 19

References: Mining and Sci. Press, 1886, vol. 52, p. 100 .,

(
Orcutt, 1390, p. 900-901; Merrill and Waring, 1911. p. 539;

.-
Tucker and Sampson, 19,9, p. 486-487; 1940, p. 51-52;

£.-
1945, p. 141-141..

R.B.S. 1/L1/60.
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Red Head Claim

See Red Cloud GroUp.
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Red Head Group

See Red Cloud Group.
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Red Streak Mine

Location: Sec. 22 (1), T. 6 s., R. 15 E., S.B.M.,

U. S. Army Corps of Engineers Chuckwalla Mountains

quadrangle, 15', 1945; 5 3/4 miles south of Desert

Center and 2 m1les west of Aztec Well.

OWnership: Undetermined.

History: Undetermined.

Geology: The Red Streak Mine is high on the north

slope of a peak cut in a complex of intruded meta-

morphlc rocks crossed by dikes of aplite, petmatite,

and basic ignecua rock. A shear zone is eA-posed in·

an outcrop about 130 faet long on a slope at the head

of a narrow ravine. It strikes N. to N. 10° E. and

dips 35° west-northwest. A quartz vein, 0 to 1 foot

in thickness, lies in the shear zone. The vein is

fractured and carries iron ox1d~s as bunches of l~onite

pseudmorphs after pyrite and as fracture fillings. The

gold content of this material was not determined.

- 660
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Development: Near the southern extreme of the out-

crop the shear zo~e is opened by a forked, open-~t one

arm of which lies on the vein, the other on ~'barren
A

zone along the footwall of a basic dike striJt1ng south-

west. The arms of the cut are 10 to 15 feet long and

short 10 to l2-foot adits extend beyond their faces.

About. 30 feet downslope to the north an adi t cuts S. 10°

w. through sheared granite on the footwall of another

basic dike but the vein was not encountered. The

remaining development comprises 4 shallow prospects

downslope to the north.

Production: Undetermined. Idle, 1960.

References I None.

R.B.S. 2/24/60.
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Red Top Mine

~----- 1
LocatiDnl Sec. 34~(~roj.)jt '1'. 6 s., R. 15 E.A,' S.B.M.,

u. S. Army Corps of Engineers Cbuckwalla Mountains quad­

rangle, 15', 1945; about 5 m~les south of Desert Center

and 2 miles west of Aztec Well.

OWnership: J. M. De La Garza, P.O. Box 453, Desert

Center (1959).

History: U. S. Bureau of Mines files show activity

on a cla~ of this name during. 1940 and 1941 under the

ownership of Wiley Brothers, Blythe.

Geology: A quartz vein as much as one foot in width

is poorly exposed for about 500 feet along the west side

of a low granite ridge. It strikes N. 45° W. and dips

25~ NE. Free-milling gold occurs in the vein. OXides

of iron, small pockets and stains of chrysocolla, and

scattered bunches of galena are present.

Development: Three shafts have been driven down the

dip of the vein. They are nearly equally spaced near

the north.....·est end of the outcrop. The deepest, a 30­

foot shaft, is on the east side of a shallow ravine,

a 10-foot shaft lies about 65 feet to the southeast of

it and a 2o-foot shaft 100 feet farther southeast on

the outcrop.

{
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Production: According to U. S. Bureau of Mines

records (published with permi~Eion of the owner) the

Red Top yielded 64 tons of ore, during the period

1940-42, from which 33 ounces of gold and 7 ounces of

eilver were cbtained.

Referencea: None.

R.D.S. 4/28/59.



Renrut-Neerg (.~veston) ClauJ

Location: SW~ sec. 29, T. 6 s., R. 4 E., S.B.H.,

Hemet Reservoir quadrangle, 1940; about 2 miles east

of Kenworthy Guard St~tion.

Ownership: E. K. 'l'urner, Route 1, BOA 32, Mountain

Center.

History: Division of Mines files indicate that this

property was patented in 1896 by Ruehen D. Alves as 2

claimtl, one placer and one lode, under the na.-ne Alveston.

Gaology: ~us property includes the sandy floor of

a shall~~ canyon and an adjoining ridge of jointed and

weathered granitic rocks to the northwest. Fine gold

is disse.minated in what appears to be a shallow alluvial.

deposit in the canyon and in a vein cutting ~~e ridge.

The vein is as much as 4 inches wide. It lies in the

plane of a shear zone about 4 feet wide which strikes

N. 35° E. The dip is vertical at the surface but

flattens to about 75° m~. at a depth of 20 feet. This

deposi t is poorly exposed for about 100 feet on the

crest of the ridge. The gold is contained in oxides of

iron which pocket and stain the vein quartz. The owner

stated that the vein averages $17 per ton and that samples

taken from thin veins in the walls of the shear zone,

assayed $5 to $8 per ton.

-/11/-v ... ) 1
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Development, The owner has won small quantities of

gold from the placer deposit in the canyon by means

of a sluice box, however, the water supply is seasonal,

and difficult 'to regulate or conserve.

The vein is explored by a shaft about 60 feet

deep. At the bottom drifts extend 20 feet southwest and

50 feet northeast. The backs of the drifts have been

overhand atoped as much as 12 feet up dip.

Production: Undetermined. .I(U-e=(-]:'9-~

Reference: Tucker and Sampson, 1945, pl. 35.
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Rice Claims

Location a S~ sec. 31, T. 7 S., R. 1 E., S.B.M.,

Sage quadrangle, 1954; 4~ miles south of Sage. A peak

named Roundtcp lies on the west boundary of section 31.

Ownership: Undetermined (1958).

History: No work appears to have been done on this

property for many years. According to Harry Bergman, a

long-time resident in the area, this mine was operated

in the early 1900 I s by two men named ~\illiam Rice and

Manny Ridge. Bergman said that these men made meager

wages in gold (personal communication, Harry Bergman,

Oct. 20, 1958).

Geologyt The working:; of this mine are spaced irreg-

ularly along a poorly exposed contact bebveen mica schist

and diorite. The contact strikes approx~ately N. 45° w.

along the southwest side of a low ridge. It is traceable

for about three quarters of a mile. The planes of schis-

tosity are vertical and roughly parallel to the contact.

Pods, stringers, and veins of quartz as much as 2 feet

wide parallel the schistosity.

I
\
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Development a Development comprises 5 vertical shafts.
and,ona drift adit. A sixth shaft, indicated on the

sage quadrangle, at the northwest end of the property,

was not examined.
(
\
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The drift adit is at the southeast end of the

property. It is about 50 feet long and bears N. 45° W.

on a quartz vein which ranges from 0 to 2 feet in width.

Light tiw~r~ng was used but it is now (July, 1958) in

bad repair. The portal is partially caved. One of

the vertical shafts is situated inwediately in front

of the adit portal. It is blocked by deranged timber

and shl.dthingnear its collar. Its depth could not

be estin~ted. This shaft appears to explore the

junction of the northwest-trending vein and a vertical

shear zone bearing N. 20° E. The shear zone is

I
i

\.

filled in part by a quartz vein with a maximum width of

ene foot. The dump material and workings were examined

brief~y but no recognizable ore minerals were found.

Two shafts, about 50 feet apart, are 8ituated

approximately 1,000 feet northwest of the adit. These

shafts are on a shear trending N. 40° E. The northeast

shaft is vertical to a depth of about 40 feet below which

point it slopes steeply to the northeast to an undetermined

depth. No vein is exposed near the collar. Though scme

tl.'llber remains in this shaft, entry is hazardous. The

southwest shaft is vertical for an estimated depth of about

100 feet below which point it is flooced. The depth was

not determined. It is untimbered. A quart,~ vein as much

as four inches wide follows the plane of the shear where

it. is exposed at the collar.
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The remaining 2 shafts are about 800 feet

farther northwest and are about 200 fidet apart along a

line drawn northeast be~een them. The northeastern-

most. shaft is about 75 vertical feet higher than the

southwest shaft. It is about 100 .feet deep to water.

the collar 1s in barren schist, however, the d~~p--'..:-

material indicates the ?resence of vein quartz at

depth. Though some tirnber remains at the collar,

entry was not possible. The southwest shaft is also

about 100 feet deep to water. There is no vein

exposed at the collar. The dump consists largely of

dioritic material with minor amounts of vein quartz.

One small crystal of molybdenite was found in a

fragment of quartz. The shaft is untimbered and the

collar is surrounded by alight wire fence (J~ly, 1958).

Production s Undetermined.

References a None.

R.B.S. 7/25/58.
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Rich Gold (Gold Cra..m #2) Mine

Locations Sec. a (1), T. 3 S., R. 10 S., S.E.M.

(proj.), U. S. Army Corps of Engineers Pinkham t"iell

quadrangle, 15', 19431 !Iexie Hountains, Joshua Tree

Nat.ional Honument, about 4 miles southeast of t'fuita

'rank, and about ~ mile south of the West Pinto Basin

Road (see pl. .2/).

OWnership: Undetermined.

H1st.oryl Originally located as the Gold Crown #2.

Relocated as the Rich Gold m.ine July 1, 1931 by S. B.

i (,TrujillO and Loyd E. Ki.nder, 1223 W. 5th St., San

'---../' Bernerdino.

Geology, Pinto Gneiss is cut by west-trending minor

faultS and a nort.~st-trending pegmatite dike (f1g• .J:I).

'l'hG faults contain thin specularite-hematite-chalcopyrita

(?) bearing quartz veins.

Development. Two shafts, one 25 feet and the other

possibly 100 feet deep are sunk in the plane of a west­

northwest-trend1ng fault (fig. JJl, loes. 3 and 4). At

local!ty 2 a 15-foot shaft is sunk 15 feet in a west­

tr.ending faul t. 'l'he pegmatite dike is exposed in a

shallow 20-£oot long nort.'lwest-trending open cut (fig. )J,

loco 1). 'I'he mine is idle.

Production. Undetermined.

References I None.

J.R.E. 1/25/00.
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Figure l/. Sketch map showing the areal dis­

tribution of tr..e ",'orkings (z~). and a schemat.1.c geologic

sketch map (8) of the Rich Gold (Gold Crown #2) mine

(topography from U.S.A.C.E. 15' Pinkham Well quadran91e~

1943).
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Ranoland Group

Location. SW~ sec. 23, 1~1~ sec. 26, T. 5 s., R. 3 W.,

S. B.H., Ronoland.quadrangle, 7.5', 1953~ 2 mil-es south

of Ranolanc1.

OWnership: Undetermined.

1Ustoryt Undetermined.

Geologyt The 2.omoland Group is on 1:1 short, north-

trending ridgo of dior1tic roc1~s on the north side of

an unnamed group of hills. Narra.." poorly exposed
I!'\

quartz veins lie '"OD> shear planes which strike ~I. 25° E.
A. .

to N. 25° w. and dip 50· SE. to 70° ~m. as exposed in

the workin9~' T"na quartz is une~lenly mineralized with
of iron e:-xides

clots and fissure fill~sa/a s~lple of which, when

panned, shewed traces of gold. Where Observad, the

veins range fran a fraction of an inch to 2 inches in

thickness.

Development t

A ::; f/ .-", 'I

~faU1t was explored on tha north slope
'.

of the ridge by a partly caved, l5-foot shaft inclined

S. 20· E. at about 45· On the ea.st slope a second shaft

was sunk about. 50 feet on the 70· dip of a vein. In a

shallCM ravine on the west sida of the ridgE! an actit "-'as

driven S. 850 E. in appar~ntly-barrendiorito. The

portal. is partially caved but the ad1t appears to be at

least 100 feet long.
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Production I Undetermined.

Refe;,rence31 None.

R.B.S 6/18/59
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See Atlanta Mine.

Ronnie B. f.1ino
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Roosevelt (Roosevelt and Rainbow, Sante Fe)Mine

Location: NW~ sec. 7 (proj.), T. as., R. 21 E.,

S.B.M., McCoy Spring quadrangle, 1952; on the western

ridge of the Mule Mountains about 4 miles northeast of

Wiley ~'Jell.

~~ership: Undetermined (1958).

History: In 1945 Tucker and Sampson (p. 142-143)

reported that the Roosevelt Mine was part of a group of

a claims which included the nearby Rainbow Mine. The

Roosevelt and Rainbow ware formerly known as the Santa Fe.

Geology: The country rock is :!u.ghIy sheared granite.

A fault trace is poorly exposed along the floor of a

narrow canyon where it strikes N. 50° - 60° E. and dips

about 50° SEe The fault zone contains irregular bodies

of sheared vein quartz material which, according to

Tucker and S~"pson (1945, p. 143), forms a talcose gouge,

mineralized with free gold, which assays from $8 to

$100 per ton •....
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Development: The mine comprises 2 incl~ned shafts

about 100 feet apart. The western shaft slopes about

600 near the collar, flattening to approx~ately 450

at a depth of about 50 feet. The eastern shaft appears

to slope similarly. The depth of these shafts was not

determined. According to Tucker and Swnpson, in 1945

the western shaft was about 135 feet deep. At GO feet

below the collar of the shaft a 50-foot drift extended

westward and a 20-foot drift eastward. No reference is

made to any drifting from the eastern shaft.

When visited (1958) the timbering in the
(

collars of the shafts was in fair condition. An ore{ ..
'--./

bin, in good repair, still stood near the west shaft.

The road to the mine was passable.

Production: Undetermined.

References: Tucker and Sampson, 1945, p. 142-143.

R.B.S. 2/19/58.
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See Santa Rosa•.
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Rosa of Peru

Location: Sec. 1, T. 2 S., R. 12 E., S.B.M. (proj.),

Dale Lake quadrangle, 1956: Pinto Mountains, about 3

miles southeast of ~lew Dale (Site) and about 1 mile

south of the Brooklyn mine (pl. 1/).

OWnerships Donnie H. Qehl, 777 East 9tb Ave., San

Bernardino crofflS 2 unpatent.ed lode claims (March 1960).

IIIs torya Originally owned and operated by Karl

Schapel, Box 113, 'J."rw>entyn.ine Palms, from 1939 to. 1941.

Geology. Generally north-trending and steeply-dipping

quartz veins of und~tGrmined extent occur in massive

lUartz monzonite.

Development: The main shaft, adj acent to the road,

is 300 feet deep and sunk 70° E. on a vein. There are

600 feet of north-south drifts on the 200-foot level

(I<arl Scl1apel, oral ca;ununication, 3/8/60). About a

quarter of a mile northeast of the main shaft another

shaft is sunk 100 feet on a north-trending and 8teeply­

dipping vein. This shaft is joined to 125 feet of drifts

on the lOo-foot level (Karl Schapel, oral communication,

3/8/60). Other workings are of miner extent and consist

of shaJ.low shafts, short ad!tB and prospects. The mine

1. worked intermittently by the owner.



Production: Canpiled by the U. S. Bureau of ~Unes

and published with permission of the owner.

'"lear Crude Ore Gold tiiV!U
(tong) (oz. )

1939 33 33

1940 10 6,

1941 12 17

References. None.

J.R.E. 3/8/6;
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«( J .R.E. 10/14/59
~~ ':.:.

References: None.

Production: Undetermined.

~~ership: A. A. Dietemann, 874 North Beverly Glen,

was not found but there are several small prospect pits

Location: The mill site is in sec. 10, T. 4 S., R. 11 J

Development: At the millsite a cabin and a few sheds

National Monu..."'nent, bordering the Pinto Basin, about 4

miles northwest of the West Pinto Basin - Cottonwood

· '.

Rub7:(Lee Claim and Hillsite

Pass - East Pinto Basin road intersection. Tne claim

in section 9 about 1 mile west of the mil1site. A Jeep

E., S.B.M. (proj.), U. S. Army Corps of Engineers Pinkham

Well quadrangle, 1S t , 19431 Hexie Mountains, Joshua Tree

Los Angeles 24, owns 1 ~~patented cla~ and 1 millsite

road leads west from the rnillsite to the prospects.

(Harch 1958).

jeep road leads east from the rnillsite to a junction with

the West Pinto· Basin Road about 3 miles northwest of its

house miscellaneous equipment (elevation 3,000 feet). A

Geology: The mill site and prospects are ~~derlain

by massive but strongly jointed hornblenae granite.

junction with the east Pinto Basin Road and Black Eagle

mine road.
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Rusty Gold. (Summit c: Sunset Group) Mine

Location: Sec. 15, T. 2 S., R. 12 E., S.B.M. (prcj.),

U. S. Army CO?=ps of EngJ.neers Eagle Tank quadrangle, 15',

1943; Pinto l'1ountains, about 1. rnile:·soot!r,'1est of the

Gold Cr~,,;n mine a'1d close to 3~ m.iles south of New Dal.e

(Site). See pl. 2/.

OWnership: Undetermined.

History: Originally located as the Sunset group of

7 claims in the 1920's by Jack Meek, Twentynine Palms •

. By 1929 only exploration wor)~ had 1:le~'P) done wid the

property ~.'a5 idle (Tucker and s.::unpson, .1929, p. 4£38).

From 1929 to 1944 several shafts ranging in depth frem

10 to 20 feet 1"..ad been sunk. and ~ 1945 the prr.)perty was
I

agaL?) reported. idl~. .:rack t·~ek, h~'e\rer, was stil.l the

Chmer (Tucker and ~arnpson, 1945, p. 144) but had

app2.Iently relocated the claims as the Surnn:i t group.

A. T. Roy, Ti-len~j11ine Palms, worked the claims in 1956

and recorded a stna).l precuction of copper. The rn.ine

was not being wO!:ked on the day of the pro~rty visit.

Geology: A series of '~'est-trena~_ng vertiC"-a.l quartz

ve.1.r.s as r.iUch ae2 I feet thick occur. alcng minor fau~ts,

.~<.<- ~ .~ ,.::.-.- -
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Development, The main shaft is sunk 'J'ertically

35 feet in a fault containing a hematite-gold quartz

Ivein 1-foot in average thickness. 'I'here appear~ to be

short drifts in the fault plane at the l5-foot level.

There are several other shallow prospects fran 10 to

20 feet in depth sunk on quartz "blow-outs" and veimJ 1

aJ.1 in close proximity to the main shaft.

Productions Compiled by the O. S. Bureau ot !-tines

and published with permission of the owner.

/----.
(231-~--~
'--_.-""

Year

f ( \940

'-J' 1956

Crude Ore
(tons)

5

15

Gold
(o~.)

5

Copper
(lbs.)

References~ Tucker and Smupson, 1929, p. 488, Tucker

and Sampson, 1945, p. 144.

J.R.B. 3/30/60

I
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~an Antonio Mine

Location: SE~ sec. 32, T. 4 S., R. 4 W., S.B.M.,

Steele Peak quadrangle, 7.5', 1953: about four miles

west of Perris (see fig. --I).
ownership: Roger Clapp, c/o Lawrence Butterfield,

822 N. June Street, Hollywood.

History: U. S. Bureau of Mines files show that this

cla.i'1\ "..a5 worked by Ralph Hellor , Perris, in 1935 and by

Dick Montijo from 1938 thrcugh 1940. No previous record

was found.

Geology: The San Antonio claim lies high on the

northwest slope of a ridge composed of deeply weathered

dioritic rock. The cla~ includes the outcrop of a

poorly e>q>osed quartz vein as much as one foot wide

which strikes N. 700 E. and dips about 258 SEe The

lateral extent of the vein appears to be about 1000 feet.

The vein quartz contains veinlets and bunches of iron

oxides which carry free-milling gold.

Development. The vein has been explored through six

inclined shafts five adits and an open cut (fig. --1').
The most extensive of these workings, inclined shaft #6,

is shown in greater detail in figure ---I.

(



In addition to gold ora, residual boulders of

the dark, blue-gray country rock have been quarried on

t~s claim. These dense, homogenous masses yield an

attractive product called "black granite" (see section

on granite).

References: None.

Crude Recoverable Metals
ore Gold (ounces)
tons

14 2.97

2 1.00

4 1.00

3 1.00

Production: Compiled by the U. S. Bureau of Mines

and published with permission of the Otvners.

Year

1935

1938

1939

1940

R.B.S. 6/17/59
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Sec ~old Crown ~tine.

San Diego rUne
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~anta Fe

See Roosevelt and Rainbow Mines.
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Location:

Santa Fe Group

.J'
Nh~ sec. 31, T.4 S., R. 4 W., S.B.M.,

/
f
"

Steele Peak quadrangle, 7~', 1953: about 6 miles west

of Perris.

Ownership: Undetermined (1959). Three patented lo~(~

claims, ,th~ (Adyar, Florence~;~lOldbU9)and·t;.~;~::'~llsite.
. I !\

w.story: The Santa Fe Group was first worked prior

to 1881 (Goodyear, 1888, p. 527), but was idle in that

year. Activity was renewed briefly in 1893 under the

ownership of Phelps, Judson and others, Pasadena

(Storms, 1894, p. 224). F. M. Woods and others, having

brought in a 5-stamp mill from the Temescal tin mine,

worked the Santa Fe from 1894 to 1896. (l-tining and

Scientific Press, 1894, vol. 69, p. 394; Crawford,

1896, p. 314). There is no subsequent report of acti­

vity'on these claims.

Geology: The Santa Fe Mine is on th~ north slope of

a low ridge composed of deeply weathered diorite. The

poorly exposed vein strikes N. 70° W. and dips about

45° SW. The width of the vein could not be determined

but is probably less than a foot. The vein material found

on the surface consists of two types of material: quartz-
";....'

tourmaline and quartz containing pockets and fractures

filled with oxides of iron. The ore, presumably the

latter of the above, was once reported to be on a par

with that found elsewhere in the district (Mining and

Scientific Press, 1895, vol. 70, p. 106) i about $30 per"ton •
... ~/(//
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Development: The indistinct outcrop of the vein was

explored by an inclined shaft and closely spaced pits

and shallow shafts along a strike distance of about

300 feet. An adit was driven into the ridge about

100 vertical feet below the outcrop. It was reported

to have extended 700 feet southwest and to have cut

~e vein 500 feet fran the portal (Crawford, 1896, p.~ 314).

The adit and the inclined shaft were boarded up when

the property was visited and the upper workings were

in bad repair.

Production: Undetermined, (l959).
/
-\ References: Crawford, 1894, p. 224i Mining and

Scientific Press, 1894, vol. 69, p. 394;1895, vol. 70,

p. 106, 382; Crawford, 1896, p. 314; Merrill and
r ,-j
..... ....

Waring, 1917, p. 530; Tucker and Sampson, 1929, p. 487;

Sampson, 1935, p." 514.

R.B.S. 9/23/59.
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Santa Rosa (Rosario, Northern Belle) Mine

Location: SE\ s~c. 30 and ~~ sac. 31, ~.4 S.,

R. 4 w., S.B.H., Bteele Peak quadrangle, 7.5-, 1953;

about 6 miles west of Perris.

~~ership& Undetermined (1959).

History, The Santa Rosa ~as located about 1879 by

Mexicans who worked the ore in arrastrGS (~tining and

Scientific Press, 1894, vol. 69, p. 394). W. A. Good­

year (1888, p. 527) referred to tho property as the

Rosario or Northern Belle and gave its location and a

brief description of the vein and the rocks in the area.

In 1893 (Storms, p. 384) the name Santa Rosa had been

adopted and the mine was reported active. By 1893 a

~ll building had been erected on the property. This

'lIas probably the structure shown in photos in subsequent

reports (crawford, ·1896, following p. 310; l~rrill and

Waring, 1917, p. 530) in which a 2Q-starnp mill was in­

stalled (crawford, 1894, p. 224-225; Sampson, 1935, p. 514).

At present (1959) the Santa Rosa is idle. All

structures and machinery have been removed.

(

(

Geologya The vein explored by the Santa Rosa 14ine,

though reported to be as much as 3 feet wide (Sampson, 1935,

r;-p, 514), is poorly exposed on the surface. It strikes

N. 10· W. and dips 45° SW. (Crawford, 1896, p. 314). These

observations were not confirmed owing to the inaccessible (

state of the mine. The country rock is diorite.

--if1l-
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Developments The vein was explored to So depth of

200 feet by inc+ined shafts and trenched along its

strike for about 1,000 feet (Crawford, 1894, p. 224-225;

Sampson, 1935, p. 514). The workings are now caved.

Production: During the years 1895-1901, the Santa

Rosa mine yielded 6,745.40 ounces of gold in an un­

reported tonnage of ore (U.S. Bureau of Mines records).

References I Goodyear, 188a, p. 527: Storms, 1893,

p. 376; Crawford, 1894, p. 224-225: Crawford, 1896,

p. 314: Merrill and Waring, 1917, p. 5921 Tucker and

Sampson, 1929, p. 487; 1945, pl. 35; Sampson, 1935,

p. 514.

R.B.S. 6/15/59 •
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Schellenger Mine

Locations Sec. 18 (proj.), T. 4 S., R. 22 E., S.B.M.,

Big Maria Mountains quadrangle, 1951i on the west slope

of a hill, about l~ miles north of Black Hii~ ,.' .'~ //","",,-';../ ';'
/\

Ownership: Undetermined (1958).

History: In 1929 Tucker and Sampson, (p. 487) reported

that a total of 6 claims were held by E. E. Schellenger,

Blythe, but only assessment work had been done. By 1945

(Tucker and Sarr~son, p. 143) development had progressed

to essentially the present stat~, and the mine was idle.

Owner~hip had changed to T. A. Asbby, Rice, and M. A.

Ander~on, Pasadena. When visited in Dec~~er, 1958, the

Schellenger mins appeared long idle.

"'" Geology: The country reck 1s gneiss cut by granitic

pe~atite dikes as much as 6 feet wide which strike north-

L. ,.

I, -

(

west. The dip of one, taken where it crosses ~~e mine area,

is 40° NE. A fault whichtre~ds cast and dips S5° N.

offsets the pe~latite dikes. The fault fissure is

filled by a quartz vein as much as 18 inches wide.

Layers of chlorite 1-2 inches thick lie along both the

foot and hanging walls. The vein is fractured and the

chlorite is slickensided, suggesting post-mineralization

movement. Th~ ore minerals are pyrite and oxidez of

iron, reported to carry $15 per ton in gol~ (Tu=~er and

Sa~pson, 1945, p. 143). !
t

)
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Development: Two adits, a lower and an upper, are

driven east on the vein. The lower adit is about 70

feet long, open, dry, and untimbered except at the

portal. A narrow raise extends a few feet up the vein

from the face of the lower adit but is not holed-through

to the upper workings. The upper ad1t is roughly 30

feet higher on the vein and about 50 feet farther east.

It is 30 feet long and untilrubered.

Production: Undetermined.

References: Tucker and Sampson, 1929, p. ~871 1945,

p. 143.

t.\ R.B. S. 12/19/58.
~.
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Shannon luna

Locationl NVl~ sec. 1, T. 2 S., R. 9 E., S.B.M.

(proj.), Valley !1ountain quadrangle, 1956; Pinto

Mountains, Gold Park area, 8. 1 miles S. 23 0 E.. fran

Four Corners, Tr.-.rentynine Palms (Gee pl. 1.../).

OWnership l Undetermined.

mstorj' Undetermined.

Geology s Hornblenoe granito is cut by t.1rln aplite

and pegmatite dikes,and contains gold (1) bearing milky

quartz vei.ns as much as l)j feet thick. Minor, nearly

vertical faults occur locally. A fissure filling of

vein quartz is exposed in the adit nearest the road

(f1g• .L!).

Development: The workings consist of 2 adits, one

&:iven northeast 38 feet, the other southwest 25 feet,

a lOo-foot shallow' trench, a prospect pit, and a shaft

inclined 60· E. and sunk to a depth of about 30 feet

(fig. l...J). The mine is idlet

Production t Undetermined.

Refarences I ~tone.

J.R.E. 2/12/59.
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mine.

Figure l.../. Geologic sketch map of the Shannon
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Silver Bell t1ina

Locat~on: Sec. a (?), T. 3 S.I R. 10 E., ~.B.M.

(proj .), u. S. Army Corps of Engineers I?inkha."i\ Nell

quadrangle, 15', 1943; H0Xie Mountains, Joshua Tree

National Monument, abm\t 4 miles southeast of White

Tank, a.."1d about ~ mile southwest of the \-:est Pinto

Basin Hoad (see pl. 2....1)-

O'..mershipz Undetermi.ned. (Dece,iber 1959).

HistOJ:"'j't Originally own~d by l'~. F. Ke~"S, P.O. Box 114,

Joshua Tree. Prospected for gold during ~le 1930's, ~~n

idle for many years. Latettexploration was for copper in

the mid 1950' 9. In 1956 the property \'laS sold to

Farrington Hann, 9207 S. Lakewood Blvd., Rivera.

Geology: Pinto Gneiss is cut by two major faults,

several minor faults, and is intruded locally by thin,

highly altaret=l, basic dik.es (see fig. 1--1). A zone of
~

crushed material containi.ng highly oxidized chalcopyrite-

pyri~e-specularita-901dbearing quartz is well exposed in

the open C"..lt. alOllg a north-trending and uteeply east-<iippi.ng

faul t (oea £1g. J:....I). The wall rock is highly stained and

altered, and contains S9Condary copper (chrys("A;olla-azurite­

malachite) and iron (l1lilonite-hematite) min~I..:W.s (fig_ .!....I).

-- JOll_o I !
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(
>'" .Nearly 500 feet southeast of the open cut a west-trend-

ing and steeply south-dipping fault zone, as much as 20

feet wide and at least 200 feet long, separates Gold

Park gabro-diorite fran Pinto gneiss. t~o rn1neraJ.ization

was observed in this gouge zone. The minor faults

contain t.hin quartz stringers and veins (see fig • .u>.

(



.. - -----,

Development. Old~r work along the northwest slope of

a northeast-trending ridge consists of 2 shallow shafts

sunk on gold (1) quartz veins contained in minor faults

(fig. :!.J , (1) and (2». lUning of the copper-bearing

crush and altered zone has involved the shaving off of

the east slope of a small l'J1ob-like hi.ll (£i.g .. J:..../, (3».

About 500 feet southeast of the cut 2 narrow and relatively

old burrows have been driven into a west trending gouge

zone, O1le about 280 feet, the other only 25 feet (fig. J-I,

(5». About 400 feet west of the burrows an adit is

driven close to 160 feet in much fractured Pint~ gneiss

containing altered dikes (fig. l.../, (4» ..

Production I Several tons of material were processed

for copper in the mid 1950's at a mill in sec. 16, T.. 1 N.,

R. 9 E., S.B.M., San Bernardino Co., about 2~ mi~es north

of Twentynine Palms on Utah Trail. Concentrates produced

were not marketed.

References I None ..

J.R.E. 12/11/59.
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Jr1gure J....!. Sketch map showing the areal dis­

tribution. and geologic: sketch maps of the worldngs at the

Golden Bell (Blue Bell) and Silver Bell Mines.
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Silver Scorpion ~ne

Location: SE~ sec. 1, T. 2 5., R. 9 R., S.B.M. (proj.),

Valley Mountain quudranqle, 1956:Pinto Mountains, Gold

Purk, 8.7 miles S. 28· E. of Four Corners, Twentynine

Palms (see pl• .L.!).

Ownerships Undetermined.

History: Carlos J. Dassler, Jr. and Francis E. Bassler

located ~~e property October 16, 1953 (see OWnersh!e,

Carlos Jr. gold mine).

Geology: Epidote-rich Gold Park gabbro-diorite has

been injected by hornblende granite which is cut ~y a

northwest-trending fault. Thin stringers of aplite, and

t2bular gold ( ?) bearing milky quartz veins occur in the

immediate area, but are stronges~ in the fault zone.

Developments A shaft 1s sunk 20 feet. on a 56° sw.

inclination in the plane of a northwest-trending fault.

'l'he t!haft is near the center of a trench t.hat has exposed

the fault nearly continuously along ~ 50-foot line (fig• .!..I).

At 20 feet a drift extends southeast for an unknown distance

paralleling the fault line exposed on the surface

(fig. 1-/). It is idle.

~oOuctionI Undeteremined.

Referencest None.

J.R.E. 3/20/59.
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P1sure lJ. Geologic sketch map of the 8ilver

Scorpion mine.
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S1nock Mine

Location. Sec. 17 (1), T. 2 S., R. 12 E., S.B.M.

(proj.), U. S. A.~y Corps of Enginoers Eagle Tank quad­

rangle, 15', 19431 Pinto Mountains, about 3~ miles north­

west of Mission and Sunrise Wells (see pl. ]I).

O'..mershipt Undeter:n.ined.

111ataryt Probably a mine active in the 1930 ·s. It

does not appear to have been wor}:;:ed in recent years ..

Geology. The mine is in massive quartz monzonite cut

by steaply-di.pping faults of randan orientation. One

shaft is sunk on a north-trending and 700 E.-dipping

fault: the other is sunk on a N. 700 E.-trending and

80° W.-dipping fault. Both faults undoubtedly contain

quart~ veins, but as the workings were not entered, and

the d,l..nnp covered most of the surface outcrops, no

statement can be made concerning their thickness and extent.

. Development: The main shaft, sunk in the north-trend-

ing fault, is at. least 80 feet deep and probably is joined

to d..t:ifts at several lovels dr i ven in tho plane of the fault.

'rotal workings here are estimated to be 400-500 feet. Se~eral

tens of yards southwest of the main shaft is another shaft.

It'1s sunk at least 100 feat in the plane of the N. 70· E.-

trending fault. Work dona here is leas than at the main

shaft, perhaps 200-300 feet totaJ.. The mine access road

is narrow and poor.

(



!
.(

\

(
\ ..~.

I
\

\

Production: Undetermined.

References I None.

J.R.E. 3/30/60
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See & Lost Angel mine.

Sippi Mine
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Smith Brothers Claims

Location. snu.th Brothers No. 1 is in the sw~ sec. S,

Smith Brothers No. 4 is in the lre~ sec. 7 of T. 2 S.,

R. 10 E., S.B.M. (proj.), Valley l10untain quadrangle,

19561 Pinto Mountains, about 10 miles S. 300 E. of Four

Corners, Twentynine Palms (see pl. .J....J). 8mith Drotl"..ers

So. 8 is in the NE~ sec. 19, T. 2 S., R. 10 E., S.B.M.

(proj.), U. S. Army Corps of Engineers Pinkham l'lell

quadran91e, 15, 1943: Pinto Mountains, 11.2 miles S.

250 E. of Four Corners, Twentynine Palms (see pl • .l..../).

Ownership ~ Undetermined.

( History: John Uland, Milton B. and Albert H. Smith

located the claims in 1955.

Geology. The country rock at prospect 110. 1 is

Pinto gneiss and at prospect No o 4, Palms granite.

Country rock is cut by m.inor faults, and intruoed by

fine-grained green basic dikes as much as 2 feet thick.

Secondary copper mineral.ization is in evidence at one

prospect (fig• .!....I). At No. a claim hornblende granite

is cut by steeply south-dipping fau1.t carrying hematite­

chalcopyrit.e-gold (1) bearinq milky quartz veins.

--70:1 -



Development: A shallow prospect characterizes No. 1

claim, while 4 prospects and a shaft sunk 35 feet verti­

cally comprise the workings at Ho. 4 claim (fig. 1-/>.
At: No. a claim a shaft has been sunk vertically 14 feet

on a N. 750 E.-trending fault. Short drifts ~tend

CWlt fran the~ of the shaft in nearly east and west

directions (fig_ 1.../). '1'he claims were not being worked

on the day of t.ha property visit.

ProCluction I Undetermined.

References I None.

J.R.E. 3/17/59.
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Figure l.../. Sketch maps of the Smith Brothers

clalIns (pl. .L!).
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SnO\.tcloud Hlne

Locations Sec. 1, T. 5 S., R. 9 E., or sec. 6, T. 5 S.,

R. 10 E., S.B.M. (proj.), U. S. l~y Corps of Engineers

Pinkharn Well quadrangle, 15', 1943; Cottonwood Mountains,

about 6 miles northwest of Cactu3 City in Pinkham Canyon.

OWnorship: Clifford S. Coy, 2032 Genevieve Street, San

Bernardino. owns 3 unpatented lode clairas (January 1960).

History. In 1935 the mine was active and J. 1? Coy,

w. L. Seccrnb, and C. S. Coy, Highland, were the owners.

Geology: Pinto gneiss unoerlies the southwest slope

of a northwest-trancing r~dge. ~~ gneiss is cut hy a

north-tranding and 30° E-dipping fauJ.t. A well developed

gouge zone 1 to 3 feet thic~ contains an oxidized milky

quartz vein.

Development: A tunnel is driven 90 feet south in the

fault plana, through a small projecting ridge, to inter­

sect a shaft. ~la shaft is sunk 40 feet 80° east in the

fault plane: frOl;l which point it shallows and extends on

possibly anoth~r 100 feet. The vein has hean ~ch over­

hand Sl:oped at several places to the surface, frO!':l the

floor of tile tunnel along its course to the ahaft intor­

settion. The mine is accessible by jeep trails leading

(

north through Pinkham Canyon frail Cactus City.

an elev~tion of 3000 feet and is idle.

I .
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Production I CanpilQd by the U. S. Bureau of Mines

and published \-11t!1 per.misaion of the ownl3r.

Gold
(ounces)

(

Year

1935

Crude ora
(tOllS)

3S 47

Recoverabla metals
Silver
(ounces)

a

I

(
).

: '0 ..
, i"----/

RaferancGo : ~lone.

J.R.Z. 1/23/60.



Standard Mine

Location. Sec. 13, T. 2 S., R. 12 E., S.B.M. (proj.),

u. S. Army Corps of Engineer13 Eagle Tank quadrangle, 15',

1943: Pinto Mountains, Joshua Tree National Monument,

about 3 miles north-northeast of Mission and Sunrise

Wells (pl. 1/>.
Ownershipa Undetermined.

)~0 /_..:. _.. .,

Historys .. The mine was owned and operated by Willard

Allen and Joe Geiger, Twentynine Palms, fran 1938 to 1941.
,

Geo1ogyr !-lassive quartz monzonite is cut by a south-

'West trenc:ting fault which contains gold-quartz veins of

undotermined length and width (Karl Schapel, oral. cau­

munication, 3/8/60).

Developments A drift adit canpr1ses the main workings

and 1s driven at least 300 feet southwest in the plane of

tho fault. Other work is of relatively minor extent and

consists mainly of shallow shafts and prospects, although

one shaft is at least 50 feet daep (Karl Schapel, oral

camnunication, . 3/8/60) • 'I'be mine is idle.

1--1/7 ('/ .
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uine yielded about 700 tons of ore fro;:l uhich 631 ouncoo

o£ Gold and 46 otmcen of silver .10-,0 rccovc~red.

Roferences: Tucker 1933, unpu:Jlis!lcd Field Hoport Ho. 122



Stanford t1ine

Locction: ~~~ sec. 9, T. 5 S., R. 4 W., S.B.M.,

Steele Peak quadrangle, 71;;,', 1953; on the west

elope of a narr~N north-trending ridge 1 mile south-

east of Steele Valley.

OWnership: Undetermined.

Histcry: By 1894 the Stanford Mine had been developed

to essentially its full extent and a small, 5-stamp mill
l>Yc.'f J-.e--r$

installed under the ownership of Hearn Bros. of Perris
1\

(Crawford, 1894, p. 225). In 1896 the mine was idle

(Crawford, 1896, p. 314) and no report of subsequent

activity was found.

Geolcgya The Stanford Mine penetrates a dip slope

underlain by fractured, phyllitic rocks which strike

north and dip 35° W. These rocks are cut by a poorly

exposed faul t which striJ<es N. 25° W. and dips 45° -

75 0 SW. The sheared zone comprises an irregular body

of sheared rock as much as 3 feet wide containing

crushed, iron-stained quartz veins as much as 1 foot

in thic\ness and what appears to be. a thin porphyry

dike.

n'!./)
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Development: The iault is explored by an inclined

shaft, reported by Crawford (1894, p. 225) to be 125

feet deep, a 50-foot crosscut and a drift of undeter­

mined length. The crosscut cuts the fault 35 feet

from the portal and 15 feet north of the shaft. The

drift extends south from the crosscut to and beyond

the shaft a distance of at least 50 feet, it being

impossible to cross the shaft to determine its southern

extent. The drift crosses the shaft about 40 feet

below the collar. When visited (October, 1960) the

( mine was untimbered, open; and dry.

() Production: Undetermined.

References I Crawford, 1894, p. 225: 1896, p. 314;

Merrill and Waring, 1917, p. 532; Tucker and Sampson,

1929,p. 487.

R.B.S. 10/21/60.
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Stanford ~tine, Small Prospects Near

Location: SW~SE~ sec. 5, T. 5 S., R. 4 W., S.B.M.,

Steele Peak quadrangle, 7J~~ 1953 i at the south\vest edge

of Steele Valley about 5~ m~ile6 southwest of F~rris.

Some prospects probably are in the m~~ of the section.

~mership: Undetermined.

History. This area was being prospected and mined

in a small ~~y in 1893 and 1894 (Crawford, 1894, p. 225)

but the lack of any other reference makes the duration

of these operations uncertain.

Geology: The country rock, granodiorite, has been

eroded to an irregular pattern of low knolls and

swales. A shear zone as much as 10 feet wide is

exposed for about 300 feet. It strikes N. 150 W. and

forms stringers and veins ran9~ng from 0 to 4 inche~ wide

in the sheared CGWltry rock. The quartz is pocketed and

stained with iron oxides and was reported (Cra\.;ford, 1894,

p. 225) to be rich in gold in soma spots.

f
\



(
Development: The main development is a caved shaft

of unknown original depth but n~~ about 30 feet deep.

A short crosscut appears to have been driven east at
t

the l5-foot level but his, too, is now caved. The
~

shaft is at the southeast end of the outcrop. To the

northwcot the trend of the shear zone is pock marked

by numerous shallow prospect pits, now largely filled

and grown over by brush. Just south of the shaft, and

near the dirt road which traverses Steele Valley, an..
~ J

old arrastra pit is still discern~le.
i\.. !\

Production: Undetermined.

"'+---" ;;,

References:( ..

('-" R.B. S. 9/25/59.
_J

I

\
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Crawford; 1894, p. 225.
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Star Mine

See Frank Hill mine.
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steece (Black Cany~,) Group

Location. Sec. 1, T. 2 S., R. 23 E., and sec. 6,

T.2 S., R. 24 E., S.B.M., Parker quadrangle, 1950; on

the eastern slope of the Riverside Mountains 6 miles

south of Vidal.

Ownership: Dasert View Mines Inc., ,c/o Grace M.

'l'ucker, Shattock Hotel, Berkeley 4. This c.-mer holds

the unpatented Silver Dome, Fraction, Gossen, JackY~ife,

Ernie, and Melvill lode claims and the adjacent, patented

Black Canyon, Barnes, Buena Vista, Triangle, Emerald

Copper, Green Gobbler Copper, Ruby Copper, Soda Basin

Copper, and ~vashin9ton lode claims ( ; l S7) . .:.', ~/ (
.di:..d~t/(;~t

B1story: The Steece Group was first £e~orted-on in
1\

1917 (Merrill and Waring, p. 543) at which t~e it was

owned by Richard Silliland and Ed Arnold of Calzona.

At that time the main shaft was 500 feet deep. In a

1929 report ,the mine was said to'be idle but soon to

be reopened under the ownership of C. W. Mitchell, Parker

House, Boston, Massachusetts (Tucker and Sampson, 1929,

p. 487-488). Subsequently, according to t~~

J£e~ai~;L~d-Otf~~~~ecords(1938), these claims had
.1\ I I

passed into the ownership of the Vidal Mining Co. and

were reported as the "Black Canyon Group."

r: "-..-. -. I" .: .. /



Geology: nle Steece mine is in a geologically complex

area. A folded and contorted section of limestone and

cherty dolomite about 700 feet thick is separated from

underlying schists along a shear zone which strikes

roughly east-\rlest, dips 10° N/ and is exposed along

the base of the mountains for abcut half a mile. The

sllear zone is mineralized with gold-bearing veins as

much as 20 feet in thickness composed of quartz, herr.atite,

barite, malachite, and chrysocolla.

Developments The extent of underground development

was not determined but it appears to have explored down­

ward along the shear zone. The mine is entered through

several inclined shafts and adits. Ore appears to have

been tra~ed down the several hundred feet of steep

slope to stock-piling and loading points in a canyon

which cuts \~-est through the foothills and up which a

road leads to the mine.

The final depth of the mine is reported to be

900 feet (Jack Stewart, Parker, Arizona, personal

communication Feb. la, 1958).

Productionz Undete~ned.

References: Merrill and Waring, 1917, p. 543; Tucker

and Sampson, 1929, p. 487-488; 1945, pl. 35.

R.B.S. and C.H.G. 12/19/57.
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Steele Nine

See Top of the World l>Une •
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S tGlla lUne

Location. Sec. 10, T. 2 B., R. 12 E., S.B.M. (proj.),

Dale L~~G quadrangle, 19561 Pinto Mountains, about 3

m11es south of l~ew Dale (Site) and approximately 1/10

mJ..le north of the Gola Crown mino (Gec pl. -V>.
~mersl.upa Ivan C. Uinter, Box 1271, IJ.\.;entynine Palms,

owns 4 unpatentAad lode cJ.aims and & m.:1.11site.

History: '.11'..a property was discQvered in t."o lata

1~50'a and has bean worked inter~ttently since that

t1ma. A gold quartz mill was in a nourly complote stage

of assembly 0-, the dlly of the property vis!t.

Geolo;y: Thin and discontinuO'.JS quartz veins intrude

massive q'..lartz monzonite and are strongost along pre-

existing m.il'l~ faults. The largest vei:1 observed was

about 6 inches in avarage thickness.

Development. Faur shallow vertical shafts are sunk

in minor faults. The deepest shaft is 15 feet.

Production. None as of March 1960.

References I None.

J.R.E. 3/10/60
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Location:

Sterling Mine

Sec. 30 (?), T. 6 S.t R. 14 E.", S.B.M.,

(
".
<~.

I

\.

u. S. Army Corps of Engineers Canyon Spring quadrangle,

15'.1944; on the northeast slope of the Orocopia

Mountains, 3~ miles south of U. S. Hi~~ways 60 and 70

and 1% miles southeast of the Gold Cup Group in a

southwest-trending canyon.

Ownership: Undctennined.

History: This group of claims was located prior to

1896. During that year the property was beine worked

and a lO-stamp mill unde7bonstruction by the Sterling

Mining Co., Los Angeles (Crawford, 1896, p. 314). The

Sterling was once reported to have been a part ~f the

Red Cloud Group (Merrill and Waring, 1911, p. 539) but

its·distance from that group makes this seem unlikely.

The same report states that the mill had been moved to

the Lost Horse Mine in the Pinon District so, presumably,

the mine was idle. n1e appearance of the mine and camp

sites suggests subsequent operation but no record of

this was found.

-7/? -



Geology: The Sterling mine t-1orkings explore two

faults which lie athwart a quartz monzonite-gneiss

contact (fig. __I). One fault strikes east across a

low ridge. On the ridge crest it dips vertically but

flattens to about 80° N. where exposed in the workings.

The other fault converges from the southwest. It strikes

N. 800 E. across a ravine just west of the ridge and

dips vertical to steeply southeast (fig. __I).
Discontinuous quartz veins, ranging from 0

to 5 inches in thickness, lie in the planes of the faults.

In addition, the fault in the ravine has been intruded

by a basic dike. Locally the velns contain heavy con­

centrations of porous iron oxides in an irregular

central zone. Voids in the oxides commonly contain

yellow, tabular crystals of wulfenite as much as half

an inch across. No information was obtained on the gold

and molybdenum content of the veins.

Development: The vein in the ridge is explored by

an adit, a lO-foot shaft/and several shallow prospects.

The adit was driven S. 700 E.) 50 feet on a barren shear

zone. A crosscut was then run 33 feet N. 35° E. to the

vein on which a drift was driven LQ feet east. The shaft

was sunk whe;~ the vein crosses the ridge, about 100 feet

up the slope from the adit portal.

-7JO-
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The vein in the ravine has been prospected by

at least 12 shallow pita but no deeper work was done.

Production: Undetermined. J:~~

References: Crawford, 1896. p. 314; Merrill and

Waring, 1911, p. 539.

R.B.S. 2/11/60.
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Stone House (La Rica) ~llne

Location: ~~,~i\ sec. 4 (proj.), T. as., R. 21 E.,

S.D.M., :·1cCoy Spring quadrangle, 19'5/: on the crest of..
'the Hule l-1auntains half a mile northeast of the Hodges

mine and about a miles ~·lest of Ripley. The mine is

reached by means of a steep, narrow trail up the ridge

due north of the stCh"1a hal.1se on the old Hodges campsite.

Ownershipz Joe Hannah Jr., at al., c/o Melvin \'lehe,

121 lie Charter Way, Stockton (1955) were the 1as1: known

owners.

History: The S tone House mine is one of an undeter-

mined number of old lode claims. Papers in the area

indicate at least eleven cla~s were hald in 1955

under this name, by the above noted owners. Judging

fran an old description, it. 10 possible that this is

the old La Rica mine (Tucker and Sa..'11pson, 1929, p. 483).

(
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Geology & 'l'his mine apparently wa~ O"pened in ~ search
tti

.-for gold in a fnult zone that C'.1U3 gneissic gran-t.ta. The
1\

. fault zona is about 10 feet. in average width and can be

traced for about 200 feet up t.he slope at the llead of a

st.eep canyon. It strikes N. 450 N., and dipn 450 SW.

The mineral.1.zati.on appears to be confinec1 to the quartz

veins which are as much as one foot thick· and thoroughly

fractured. Hematite 1s CCIim10n in fissuras and vugs along

with ::;mall amounts of chrysocolla, present as stains and

coatings. Calcite and chlorite occur as scattered masses

about an inch in average size.

Dovel0lXtlent: Two short. a<:li1:tS and 2 shallow prospect

pits explore the fault. The adits are driven nor~~st

Just below a saddle at the head of the canyon and the
are

2 pr~pects/a few tens of feet: abave them near the saddJ.e.
Ao-Y'..(i'l-

T.na lower adit is about 40 feet~~ The upper adit,
1\ ~v.v

50 feet higher on the same vein, 1s 15 feet deep. Both
--1\

actit:s ars untimbered, and were open and dry in Vebruary,

1958.

Production I Undetermined.

References: Tucker and Sampson, 1929, p. 483.

R.B.S. 2/21/53./
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Sunrise !-1ina

Locations Sec. 26, T. 2 S., R. 12 E., S.B.M. (proj.),

u. s. ~xmy Corps of Engineers Eagle Tank quadrangle, 15',

19437 southeastern tip of the Pinto Mountains, one mile

north of Mission Well.

ownership I Howard M. Fox, 810 N. Whittier Drive,

Beverly lU.lls.

--.
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Geologyz Quartz v~ins in sheared quartz monzonite.

Just south of the shaft a ~311 defined fault strikes

north to N. 20° W., is steeply dipping, and is exposed

for a strike length ot several hundred feet. At the

shaft no vein material was observed, but in 1940 Tucker

and Samp~on (p. 52, 53) reported "A se,ries of parallel

quartz veins in granite; strike N. 20° w., dip 70° SW.;

width 2 to 4 feet. II

Developmentz By 1933 the Sunrise Shaft had been sunk

to a depth of 300 feet on an inclination of 79°, with

levels at 100, 200, and 300 feet. In 1940, (P. 52-53)

( and again in 1945 (p. 143-144) Tucker and Sampson
f\.._
1..._":- reported these work.ings wi th no addi tiona. The shaft is

boarded over (1961) and ti~ered so the vein is not

visible: but the inclination 1s due ~~st. All surface

equipment has been removed.

..i
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History: The Sunrise ¥~ne is said to have been dis-

covered about 1900 and apparently was intermittently

active until the mid 1930's. In 1929 it was acquired by

Sunrise Mines, Inc., 416 Electric BUilding, San Diego.

In 1933 the Sunrise Group consisted of 15 claims and was

operated by Sunrise Mines Inc. along with the Zulu and

Moose groups (see herein) and the Cortez group of 3

claims whose location is undetermined. The main ca~p

was just south of the Sunrise shaft and included an office,

mess hall, assay office, bunkhouses, and mill which in-

eluded two Straub 10-stamp mills. S~ty five gallons of

water p~r minute were pumped fran Sunrise Well, one mile to

the south. In 1939 the Sunrise Mine was under lease to

Pinto Basin Mining and ~~lling Company who were remodel­

ing the mill to do custom work. ~'our men were employed

(Tuciter and Sampson, 1940, p. 52-53). This lessee

treated custom ore until closed by War Production Board

order L-20a in 1942 (Tucker and Sampson, 1945, p. 143-144).

The mine was idle in 1945 and by 1958 all buildings and

equipment had been removed from the vicinity of the

Sunrise shaft.

(
I.
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Production: u.~. Eureau of Mines records credit

SunrlEe ~llnes, Inc. 'With 67. 51 ouncQ~of gold and 28

ounces of silver from 218 tons of ore in 1933 and 71

tons of ore in 1941 yielding 15 ounces of gold. ~iliether

this production was from the Sunrise shaft, or fr~~

other operations of the Sunrise Mines Inc. 1s not

known.

References & Tucker and Sampson, 1940, p. 52, 531

Tucker and S~npson, 1945, p. 143-144.

e.H.G. 5/16/61.



SUlTh-ni t Group

See Rusty Gold (Sunset Group) mine.

(/.'./) ..C---- ;,./.-:,\ ;~) .......

- - .,. _. - - ~ . _... - - -- -----

{
\

(

/
\



(

(
~\.

EWll:iet Group

See Ru~ty Gold (Summit Group) ln1ne.
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See North Star mine.

Sunset Mine
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Sunrise Mine

See ~ ,.,ulu Queen Mine.
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T1ngman-Ilolland Mine

See& Pinyon mine.
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Thelma Group

See Meclc Mine and Desert Gold Group.



Top of the World (Victor, La Plomo, Steele) Mine

Location: SE~ sec. 32, T. 4 S., R. 4 w. and NE~ sec.

5, T. 5 s., R. 4 W., S.B.M., Steele Peak quadrangle,7~·,

1953; on the north edge of Steele Valley about 5 miles

west of 1?errist _.
"

Ownership: Nolan F. Fultz, P.O. B~ 175, Perris.

w.story: The Top of the World Mine was first developed

prior to 1888 but tile date of location was not geterr.~ed.

By 1888 much of the present development had been accomp­

lished under the ownership of H. C. Steele (Goodyear,

18S8, p. 527). The mine was idle when reported on in

1894 (Crawford, lS94, p. 225). Still oNnad by H. C. Steele,

the "Yictor Mine" was again reported idle in 1896 (Crawford,

1896, p. 314). The Top of the Korld Mine was reported

active in 1935 when Calbert and Fultz were the ~mers

(sampson, 1935, p. 514-515). Apparently the mine was

worked on a small scale from 1933-1938 but by 1945 the

mine was again idle (Tucker and Sampson. 1945. p. 144.

pl. 35). At present (1959) onl~r as::::esElr.ent work is

beinc; dono.

-7JLJ-
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Geology: The workings of the Top of the \-lorld Mine

lie ath·...,art a low ridge (fig. --I) underlain by diorite

and a small pendant of quartz-mica schist which ~trikes
S 1\

N. lOG w. and have a generally vertical dip. At least
1\

2 aplite dikes cut both the diorite and metamorphic rocks.

Judging from the arrangement pf the workings and

some of the older reports it appears that the vein lies

at or near the igneous-metamorphic contact for at least

part of its explored extent. It is poorly exposed at the

surface but appears to strike about N. 20° E. and dips

about 45° NW. The vein 1s report~d to range from 0 to

.( 3 feet in thicl~ness and is cc:xnposed of crystalline quartz

~ carrying unevenly distributed gold and silvar-bearing

galena. Ore from one chute (fig • .-./) has assayed as

high as $1,000 in gold and ~Nenty-five ounces of silver

per ton (Goodyear, 18a8, p. 527; Stonns, 1893, p. 384)~

however, an average based on 1933-1938 production figures,
....-;-

would be roughly $48 in gold and 2.4 ounces of silver per

ton (U. S. Bureau of Mines files).

(
h/j'/
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Developments The mine (plate ---I> was developed through

a main 1nclined 6haft 175 feet deep and three shallower

inclined shafts two of which are now (1959) largely

filled. Lateral development was accomplished on the

60, 120, and l75-foot levels the lowc8t level opening

to an adit driven north from the south'slope of the

ridga to ventilate and drain the mine. An ore chute

was stoped between three raises at the southwest end

of the 60-foot level.

Plate --I is a rough sketch of the workings

in the plane of the vein, and figure --I is a photo of

the surface. ~le head frans stands over an inclined

shaft in the hanging wall which was sunk by the

present owner to avoid the caved upper part of the

old main shaft, the caved collar of which lies 1n the

pit to the right of the head frame in the photo.

-736-
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Production:

."". .. 19;;~ +·0 19:".',;:' ''':In ~"on 0_',' "v:'lO.L'Ul":Ln=~ 1,;:l~) yO:Jrs ~_'''' ../'oJ v~...:: .L' • •

.,~orld ;:linc ;:,'"icldcll about 4G tom of ore frou Hhich Ghont

21;- OUllC(:£3 .,:Ji Gold. <Jnd 12 O'J.nCC3 of silvc:r \w'0rc r;.:;covorccl.

CrullforJ., 189!;., p. 225; 1890, p. ;ill:.; ilcrri11 und 'Jo.r~:lC,

1917, p. 531-532; Tucker and 8u:.~~p8on, 192), p. 489; .19':;·5,

p. lL~, pl. ~5; ~anpoon, 1935, p. 511~51); Goodwin, 1957,

p. 607-608.

R.B.S. 9/24/59-
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TrianGle (Pilot) l~ne

(
\)

pY'.-!tj ,

Locnti.on: Sec. It T. 7 S.) R. 15 E., S.D.H.,
A

u. S. Army Corps of Enginc~rs Chucb-:al1a Hountalns

qu~drangle, '15't 1945; in the Chuch~311a Mountains

at the mouth of a canyon which drninc the north slope

of Pilot Mountnin~ about Z~ ~iles south and enst of

Aztec Well. An unir~proved dirt road extends southward

from Aztec lvell to the mine.

Ownership: Not determined (1959).

History: n,e only published description of the
/

Triangle (Tucker and Sampson, 1929, p. 489) reported

it to be owned by Wm. B. Kroese, J. M. Halloway and

c. A. McGraw ~mo lived at Aztec well.

Geology: A fault is exposed for about 200 feet

along the east flank of a ridge. The fault zone is
--

as much ~s 3 feet wide and is mineralized by a quartz
'"

vein ~hich reaches a maximum width of about 2 feet.

Fractures and pockets in the vein are filled with

oxides of iron and trace3 of secondary copper minerals.

The fault strikes N. 450 E., and dips 40° ~1H. The country

rock is gneissic granite.

-'7:33-
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Development::he Triangle mine consists of 3

inclined shafts, 2 open-cuts, and an adit. The shafts

are about 70 feet apart along the exposed extent of

tha vein. The northwest shaft is roughly 100 feet deep.

the middle shaft is 35 feet deep, and ehb southeast

shaft 13 blocked by caving at a depth of 20 feet. The

two open-cuts adjoin the portals of the northwest and

central nhafts. In addition, drifting extends 30 - 40

feet_southeast from the central shaft. Two short

raises connect this drift with the surface. Tqe adit

was driven to crosscut the vein from a point about 40

feet down slope and northeast of the middle shaft.

Production: The total yield of the Triangle was

not determined. Tucker and Sampson (1929, p. 489)

stated that one ton of sorted ore was treated in an
r-

arrastrj( at Aztec \';ell and that $1~5 in gold was

recovered.

Reierences: Tucker and Sampson) 19~9) p. 489;

Tucloor and Sampson, 1945, pl. 35 (mislocated).

R.B.S. 5/1/59.



Twin Buttes #1 I·line

Location: S&~ sec. 18, T. 5 S., R. 2 W., S.B.M.,

Winchester quadrangle, 7.5',19531 about one mile southwest.

of Haneland at the northwest end of a shallow, southeast=-

draining canyon.

(

OWnership:

History I

Undetermined.
7

This was one of &eYeD unpatented claims

located in 1935 by Don F. liays. Previously this claim

had been held by l'1enifee \'Wilson who did most of the

developrflent.

Geology: Two en echelon shear zones, which strike east

and dip 80 G N., are exposed thrO'.19'h a distance of about

200 feet on a knoll underlain by diorite. The planes of

these shears contain lenticular bodies of milky vein quartz

ranging fran 0 to 4 feet in thickness. The quartz is

highly fractured and sheared and resulting fissures and

cavities are filled with oxides of iron.

Development: The west vein 1s explored by a 6 -foot

pit, a 60-foot shaft, 1s crossed by a trench 60 feet long,

and, at its eastern extreme, by a prospect pit and a

second shallow trench. The east vein 1s explored by a

60'-foot shaft joined at the 15-foot level by a 30-foot

ad1t dr1ven west. on the shear.

Production: Undet.ermined. Idle (1959).

References: None.

R.B.S. 9/22/59
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Twin Buttes #2

Location: SE~ sec. lB, T. 5 S., R. 2 w., S.B.M.,

Winchester quadrangle, 7~', 1953; one mile southwe5t

of Homeland. This unpatented claim lies in a &addle

where a trnil (see quadrangle map) croases a north­

east-trending ridge.

OWnership. Mrs. Mayme J. Hays, Route 1, Box 193,

Romoland.

History: This is one of seven claims located by Don

F. Hays in 1935. The date of its development was not

determined.

Geology: A vertical shear zone as much as 4 inches

wide stJ,.-ikes N. 400 w. across ~le-diorite·ridge. Though
1\

poorly expos~d, the shear zone appears to converge with

an aplite dike about 15 feet wide which strikes N. 700 w.

and which is well e~posed on the ridge. A ta\n vein of

iron-stained quartz lies in the shear zone. It carries

free-milling gold. As presently e~osed the vein exceeds

an inch in thickness in only a few places.

Development: A SO-foot drift adit follows the shear

zone to within an estimated 30 feet of its junction with

the dike.

Production: None.

Reference~: ~one.

R.B.S. 9/22/59.



Unknown 111ne

Location: ~v cor. sec. 34, T. 2 S., R. 8 E., S.B.M.,

Lost Horse Mountain quadrangle, 19581 Joshua Tree Nation­

al Monument, 1 3/4 miles southeast of Ryan Campground in

a valley between Lost Horse Mountain and Ryan Mountain.

Ownerships Undetermined (1960).

~storys Undetermined, but apparently a very old

working and long idle.

Geology: Aplite dikes in thin banded quartz-biotite

gneiss (Pinto gneiss). Where exposed in the shaft the

dikes strike N. 100 E. and are vertical. The largest

dike is 10 inches wide at the surface but shrinks to'6

inches at a depth of 20 feet~ a second dike is 4 inches

thick at the surface, and there are several thin dike

stringers. The dikes are not exposed at the surface

beyond the shaft.

Development ~ One vertical shaft of unknown depth.

Production: Undetermined.

References: None.

e.B.G. 1/28/60.



. Unknown Mine

Locations lm~NE~ sec. 4, T. 3 s., R. a E., S.B.M.,

Lost Horse Mountain quadrangle, 1958: in the central

part of the Lost Horse Mountains on a ridge half a mile

north\tJest of the Lost Horee Mine.

Ownership, Undetermined.

His torys Undetermined. Probably the exploratory work

was in connection with the Lost Horse Mine (£ee herein)

in the 1890·s.
.

Geology: Quartz veins occur in shear zones in banded

quartz-biotite gneiss (Pinto gneiss). Two principal

( quartz veins have been explored: one strikes N. 200 W.,
(~

~~ dips 700 1m., is solid, and one foot thick: 50 feet to

the northeast is a 5- to 6-foot wide sheared vertical
-

quartz vein which strikes north. The vein quartz shows

very littie iron oxide stain and no suJ.fides.

Development: The vertical vein is explored by an

sdit, now caved, and an inclined shaft is sunk on the

inclined vein. The shaft apparently is shallow, but the

adit, as indicated from the size of the dump, may have

at least 100 feet of workings.

Production I Undetermined.

References I None.

C.B.G. 6/20/57.
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LocationJ Sec. a (7), T. 3 B., R. 10 E., S.B.M.

(proj.), U. S. Army Corps of Engineers Pinkham ~ve11

quadrangle, 15', 1943, Hex1a Hounta1na, Joshua Tree

National l~~ument, about 4~ miles southGast of ~Vhita

Tank, and about ~ nule south of the West Pinto Basin

Road (see pl. Z-!).
OWnership I Undetermined.

Historya Unaatermined.

Geology. Blue-gray quartzite and quartz-muscovite

schiut (part of the Pinto ¢naiss) is cut by a northwest-

trending and 65 0 southw~st-dipping fault. ~le fault
. ~-J'L.
(~a~ a 2 to 5-foot wide breccia-gouge zone which

contains thin quartz stringers (fig. J...J>.
Develor..mentl- A drift adit. is driven 100 feet northwest

in the fault pla."lc. Forty fest frail the portal a winze

18 Gunk to the 30-foot level in the plano of the fault.

Fran this point a d:'ift extends northwest 18 feet. A few

tens of feet. west of tha ad!t portal a pegmatite body

. and thin q'..lartz stringers hava been explored by means of

a 20-foot vertical. ::thaft (fig. J...../). The mine is idle.

(

,

PrOGuctions

References:

J.R.E. l/25/GO

Undetarrained.
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Figure JJ. Sketch map showing the areal dis-
,

1:r1bution of the wor}~ings (A), and a geolog.1c sketch map

(B) of the undetermined mine (topography fran U.S.A.C.E.

15' Pinkham Well quadrangle, 1943).



.... ~,

Location: Sac. 16 (?), T. 2 S., R. 12 E., S.8.M.

(proj • ), u. S. Army Corp of Engineers Eagl~ Tank quad-

rangle, 15' a 1943; Pinto ~"'ltains, about 3 miles

northwest of Hission and Sunrise \'lella (sce pl .. 1/).

O\mcrship« Undetermined.
was

Historys Possibly part of the work/done by the Sun-

rise rUnes Inc., San Diego, during tile 1~30's (see

Sunrise ~linQ description).

Geology» Several steeply dipping milky quartz veins,

aa much as l-foot thick, cut massive qt.1a.rtz monzonite.

In tha prospect area the veins are semi-parallel and

tend generally west.

Development I A few shaJ.low shafts, one about 20 feet

deep, are Bunk on the veins. The mined quartz has been

piled near the pits and apparently contained no values.

'!'he mine access road is narrow and poor.

Production I None.

References: None.

J.R.B. 3/30/60

,
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Unknmm l--linc

Location: m:~~NE~ sec. 33, T. 2 S., R. 8 E., S.B.M.,

Lost Horse Mountain quadrangle, 1958: Joshua Tree

National Monument, 1>: mJ.les south of Ryan Campground

and Lost HorEe Well, on the northeast slope of the Lost

Horse Mountains.

Ownership I Undetermined.

History: Undetermined, apparently long idle.

Geology: Quartz veins in gneissic quartz monzonite

(Pinto gneiss). One vein, exposed in an open trench near
~

,(

,
\
\.

the crest of the hill, strikes N. 600 E., dip~ 65° NW.,

and has been trenched laterally lfor about 50 feet.

A second vein, exposed at the portal of the adic below,

strikes N. 45 0 W., dips 700 SW., and is as much as 3 feet

wide. Other thin quartz stringers intersect the trend

of this vein at right angles. The dumps contain small

amounts of yellow-brO\\-n iron oxidt! stained vein quartz.



,--

De',elopmentl The qunrtz v~in nenr the hill toy has

been e~?lored by a narrow trench ttbout 50 feet long and

10 to 15 feet deep, and a shaft inclined 650 NW. is sunk

from the bottom of the trench. About 300 f2et to the

southeast and 175 feet below the trench and shaft an

adit is ariven N. 45 0 W. The size of the dmnps suggests

sevex'al hundred feet of underground \'loi:'kings, and the

sha£t and adit may join. The workings are reached by

means of a quarter of a ~lQ of foot trail from the end

of the Jeep road in the valley to the east.

(

Prcduct.t.on:

References:

C.H.G. 5/19/61.

Undetermined.

l~one.
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-Un·known. I·Une
/,

Location: NE\l~~ sec. 10, T. 3 S., R. 8 E., S.B.M.,

Lost Horse Mountain quadrangle, 19581 Joshua Tree National

Monument, about 1 mile south of the Lost. Horse Hint:! near

the crest of Lost Harse Mountain on its southwest flank.

Ownership: Undetermined (1957).

History: Undetermined, but apparently an old property

long inactive.

Geology: The mine workings explore quartz-bearing

shear zones in banded quartz-biotite gneiss (Pinto

gneiss). There are two principal shear zones, aba..lt 100

£C!et distant. One shear zone strikes north, dips 80 0 1'1~,

and contains thin quartz stringers: the second shear zone

strikes N. 25 0 w., is vertical, and contains reddish-

brown iron-stained vein quartz as much as 1 foot thick.

This quartz ve1n is exposed discontinuously at ~le

surface for about 400 feet.

Developments A vertical shaft (lOO± feet. deep) is sunk

on the 40o-ioot quartz vein, and this vein is explored

by shallow pits and trenches for about 150 feet. A short

adit is driven on the other quartz vein, and shallow pits

explore several tlny quartz outcrops in the area.

Production: Undetermined.

References I None.

C.H.G. 6/2"0/57.
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(L- platy gneiss~~.

{
Vidal Lime Claim

Location: NVl~ sw~ sec. 19, T. 1 S., R. 24 E., S.B.M.,

Vidal quadrangle, 1950; at the north end of the Riverside

Mountains, 2 3/4 miles south of Vidal.

Ownership: Jack Stewart, General Delivery, Parker,

Arizona; 8 claims, leased to Jack Gordon, Wendon,

Arizona (1957).

History: This mine was operated for a short time

during 1957 ~y H. G. Smith, Box 416 BucJ<.eye , Arizona:

possibly under lease from the present owner.
Vida I Li""t: c.1C\~ Tn

Geology: The rocks in the area of the Lime&<-'1~ are
/\ /\

The slopes near th2 mine are partially

covered by thin deposits of travertine. A mineralizeu.

faul~, bearing gold and rich in copper minerals, strikes

N. 60° - 80 Q W. across the claims and dips 65 0 NE.

Because of the travertina depo~its and the irregular dis-

tribution of the ore, the fault is not traceable for

more than a few tens of feet in any exposure. Minerals

identified are chrysocolla, malachite, quartz, and

hematite. They occur in pods and lenses as much as 6 feet

in width.

(
\
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Development: This deposit is explored by 2 shafts.

One 1s inclined steeply along the fault and the other,

a few feet away, is vertical, apparently affording

access to the inclined shaft. The depth of these shafts

was not determined. Anadit of unknown length has been

driven northwest into the side of a shallow canyon just

south of the main site, and a shall~~ prospect trench

is cut in the north facing slope at the main site.

Some new timber has been applied to the

shafts, the vertical one being newly covered. No equip­

ment was on the property when visited (December 1957).

Production: During 1957 this mine was reported to have

yielded 116 tons of ore from

5 ounces of silves and 1,479

References: None.

R.B.S. and C.H.G. 12/20/57

which 4 ounces of gold, " (
(

) /"0, '.rA.5 0:/., t' ,\ / i,_~,;,_ /'.k~
pounds of copper' were 'I::ecovere~

1\
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Virginia Shay Mine

See Virginia Mine.



·Virginia (Hissing LinJ~, Virginia Shay) Mine

Location. NE~ sec. 32, tni~ sec. 33, T. 4 S., R. 4 W.,

S.B.M., Steele Peak quadrangle, 7.5-, 19531 at the junction

of Santa Rosa Road and an unimproved dizot road which

.,..

extends southward to Steele Valley. ~n1a point is

about SlI miles, by road, wast of Perris. ,'_

OWnership. Undetermined.

')
,...-/ ;',.

History: The Virginia mine was first reported under

development ~ 1893 (Storms, p. 385). Activo ~inin9

was first noted by Crawford (1894, p. 225), a shaft

200 feet oeep having been sunk by the ~'ller Jerry Shey,

a resident of Perris. The lnine ~~s idle ~ la95 and

96 at Which time it was ~~ed by J. S. D~~n!5, Perris

(Crawford, 1396, p. 313), and appears to have remained

1no~rative through 1929 (~~rill, 1917, p. =32::

Tucker, 1929, p. 485) haVing then passed into the

ownership of Hugh Duff, 626 Wesley Roberts Building,

Los Angeles. Fran 1930-1931 the property was leased to

R. L. f·1usicx., 2336 Whittier Doulevarc, who sunk a shaft

on a new vein (Tucker, 1945, p. 138-139). Frank W.

Kitchen, 230 E. 3rd Street, Perris, who worked in the

mine during tl"..at period, states that this shaft was sunk

to explore a vein ,\'hich had been discovered by core

drilling. The drill had cut the vein at a low angle giving

a fa-lee measure of ! ts thickness. (



{
GaolO<ZrJ: Doeply-weathered dioritic count=y rock is

cut by two quar·tz veins, each as much as 3 feet wide. The

spatial relationship of ~~ veins is not evident on tho

surface but judging fran the position of the shafts they

are as r.1Uch as 200 fest ap:u:t. and rO".lghly parallel.

Attitudes given in a previous report (Tucker, 1945, p.
v

lZ8-13~) ara N. 750 E., S6 SEe for ~~e north vein and

N. SOo E.. 60· SEe fa: the south vein. 'I'r..ey average

fran $8 to $10 per ton in gold.
.

Developr--...enta '1'ha old abaft is on the south vein.

It is low on a slope en tho scut.lt edge of t.he property.

( It is reported to be 200 feet deep but this was not
, '

<.)~ verified. .P~cord.1n9 to y~. Kitchen the shaft which

was sunk to explore the north vein reached a depth oi

240 feet. and there is a 75-foot drift northeast at the

50-foot level cu~d a ISO-foot drift. at the l75-foot

level. Operations '·Jere t:ermin3ted C\dng to an exess of

water.

Production: Undetermined.

References: Storme, 1993, p. 385: Crawford, 1894,

p. 2251 Merrill, 1917, p. 5321 Tucker, 1929, p. 4857

S~pson, 1935, p. 513, Tud~erf 1945. p. 138-139.

R.B.S. 6/18/59

(



See Lucky Boy.

Walker Claim
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Washington l·11ne

Locations NE~ sec. 24 (proj.), T. 4 S., R. 5 W.,

S.B.M., Steele Peak quadrangle, 7.5', 1953; 7 miles

west of Perris and a quarter of a mile soutr~ast of

Hartford Springs.

O\-mership: Undetermined.

History: Last reported activity was in 1940 and

1941 by Vern W. Decker, Perris (U. S. Bureau of Mines

files).

Geology: Deeply weathered diorite is cut by.a fault

which strikes N. 10° W., and dips 40° SW. The fault<---~il~1te comprises a shear zone as wide as one foot

sparsely mineralized with quartz veins ranging from a

fraction of an inch up to 3 to 4 inches in thickness.

Fractures and small cavities in the quartz contain
e·iron oxides and fre-milling gold. The vein is poorly
1\

exposed on the surface.

Development: The fault 1s explored by two inclined

shafts approximately 70 feet apart. The more northerly

shaft is timbered and open to 50 feet, below which it

is flooded. Its total depth or lateral development was

not determinable. The other shaft is caved.

-rl~7-



Production: According to U. S. Bureau of Mines

records, during 1940 and 1941 this mine yielded 31 tons

of ore from which 2 ounces of gold and one ounce of silver

were obtained.

References: None.

R.B.S. 6/16/59.
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White Owl Group

See, Morning Star Mine.
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White wings Claim

See Red Cloud Group.
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Zulu Queen :'Une

(

Location: Sec. 15, 'r. 2 S., R. 13 E., S.B.M. (proj .l,

Dale Lake quadrangle I 1956: Pinto Mountains, Joshua Tree

National Monument, about. 6 miles northeast of, Sunrise l.;ell~

Ownership: Undetermined.

History: The Zulu Queen mine is one of 3 mines awned

by the Sunrise Mines Inc., 726 Electric Bldg., San Diego,

in the 1930·s. In 1933 the property consisted of the

Zulu Group of 11 unpat.ented claims (Tucker and Sampson,

1945, p. 143). The mine was worked intermittently from

1933 to 1933 (see SU11rise mine description).

Geology: A major shear zona as much as 12 feat wide
'-'

cuts quartz monzonite. The shear zone trends north,

dips vertically, and contains gold-bearing quartz veins

and lenses that range fran a few inchea to 18 inches in

thickness.



\.
Developments A vertical 2-cc:r.:pc:=tJ;-.ent shaft is sunk

100 feet in the.shear zone. On the 50-foot level there

is a drift 175 feet south, and on the lOO-foot level

there is a drift 75 feet south (Tucker, 1933, unpublished

Field Report No. 121). Directly south of the headframa

of the shaft, and at the same elevation, an adit is driven

110 feet southward 1n the shear zone. A vertical \17inze

connects to the 50-foot level about 85 feet frau the

portal. At 110 feet another nearly vertical winzo

extends to the first level. "later was obtained' from Sun-

rise Well about 6 miles southwest. The dirt road which

connects the well. with the mine is in part good, but

generaJ.ly in very poor condition. The mine is at an

elevation of 1700 feet and low on the northeast slope

of a Small hill ncar the mouth of a wash which drains

the Pinto Mountainsfran the north. It is idle.

(
\
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IJroduc"'vion: I.a the J";·::u:,'o 19.:)L~ tv 1938 tho
l..l

l,u.l~ <uoon nille yielded

30 OunC,,:8 of CO.ld and. 7

tF;J~O 112 tu; is of o.!.~o frou which

ou.::ccs .r nilv·,·)J." Hero reCOil .red.

J( r

{\
l.........

i-:cfcrc':~cGc: . Tucl:cr, 19';'3, Un:mbli:..;hod ~"'iclcl HCl)Ort

no. 121; Tucker and ..:D.npnon, 19';·5, yp. l J.J.}-l':;.L:.., pl. 35.
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The principal source, of 9ypa~n (CaSo4 • 2 ll20 )

:1.-'/ # ''.: ~.? ;",;~, . . • c) ~
in Riveroide ~OU-~V ~a~been the upper ?aleozoic (1)

('-,

b~ia formation (tUller, 1944, p. 25), ~~p9c~4,~n th~
'\

Riversioe Mountains, Big Maria Mountains, Little ~mria

Mountains, and the north end of the Palen Mountains in

the eastern part of the County. In all the abOVQ areas

except the Little Maria Mountains there has been essen-

tial~y no 9YPs~~ mining although deposits of potential

commercial grade have been prospected since eariy in

the present century.

Frau 1925 to 1940 the United States Gypsum
,
',-" Company plant in the Little Maria Mountains was the

largest single source of gypsum products in California.

Production has since remained about the same but the

operation has been overshadowed by the exploitation of

deposits in other counties (Ver Planck, 1952, p. 13).

Gypsiferous material to be used as a soil

cond!.tioner has been taken from the deposit in the

Little V~ia Mountains (Ver Planck, 1952, p. 105), in

Riverside County but most of such gypsum (gypsite) has

been mined in the western part of tr~ county.

(
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Gypsum (Gypsite)

GypGlte, an earthy mixture oZ very small

gypsu:n crystals with clay and sand or other ir,~~::~~"-1 {-J -:..;,

(

has boen mined in an
-

"'-2_~;" .:. ..._... dL':.~-J'::j the north-

e~3t fiank of the Santa Ana Mountains about 4 miles

south and couth'.v~st of Corona. There a narrow,

irre~~lar belt, averaging about 500 feet in width

but as much as 3,000 fect wide containing rather low-

grade gypsite extends for about 3~ miles in a north-

westerly direction be~;Jccn Jozeph .;rnd 'rin l1~ne can¥one.

The gypsite comprises a mixtura of altered ,volcanic

rock (hornblende andesite of the Juracsic Santiago

Peak volcanics) and gypsum. Al though the 9".IPsu.'U
(

,)

content is only bet"ween 20 and 30 percent, thG material

carries eno-..lgh iron and lime to make it of value as a

soil conditioner (Ver Planck, 1952, p. 58). Exploitation

of the Corona deposits has been sporadic and most of the

mining took place from 1909-1934, with most of the material

used locally by orchardi£ts. Production of 9"jpsite from

the Corona area fer agricultural use.is hindered because

agricultural gypsite must generallyconta1n more than

~o percent gypsum.

Small quantities of gypsite are said to have

been taken from fluvial deposits at the south end of the

Palen Mountains for use in the Blythe area (see herein

under Ircn Cap and Iron King claims).

-765-
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Barth (Prizer) Deposit

Location: Undetermined (1961). Ver Planck (1952,

p. 124) lists the property in sec. 2, T. 4 S., R. 7 W.,

S.B.M. This is a doubtful location because section 2

is wholly covered with oldar alluvium. This location

may have been for a grinding or storage area: the gypsum,

probably was Obtained from the Eagle canyon-Tin Mine

canyon gypsite belt in the nearby Santa Ana Mountains.

Ownership: Undetermined (1961).

Historys Operation was by H. A. Pr1zer in 1909 and

\J. C. Barth in 1914.

Geology: Unaetermined.

Developlnent I Undetermined.

" Productions SJna!l production of gypsite for agricul­

tural use was reported in 1909, 1914, and 1917.

References: Merrill, 1917 L1912/, p. 579: Ver Planck,

1952, p. 124-125; Gray, 1961, p~ 115.

C.H.G. 3/2/61.

- -766-
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Big Chief (Freeman-Ncnhof, ~lliite Gypsum Group,

Ware} Deposit

Locations SE~ sec. 9, SWl~ sec. 10, T. 4 S., R. 7 W.,

S.B.M., Corona South quadrangle, 7~', 1954; northeastern

flank of the Santa Ana Mountains, 3~ miles southwest of

Corona, on the south side of Tin Hine Canyon.

Ownerships P. E. Coleman, 301 Fruit Street, ~anta

Ana, owns the B1g Chief placer claim of 20 acres (1957).

History: In 1923 G. R. Freeman ana E. R. E. Nonhof,

Corona, did some development work. The property was

leased to Dr. Leon N. Katz, 9837 Foothill Blvd., San

Fernando in 1943 when bulldozer cuts were made and some

s~npling was done. In 1947, the property was held by

Howard S. and Irene J. Ware, 219 East Olive street,

Corona. Mr. Coleman located the property in 1954 and in

1956 lLmited trenching and sampling were done. This area

was formerly part of the Kbite Gypsum Group (see herein).

Geology: See t-t"1l1te Gypsum Group herein.

Development: Several £hort adits 10 to 30 feet long

and shallow open cuts.

Productions See v,,1lite Gypsum Group herein.

Referencess Gray, 1961, p. 115.

e.B.G. 3/3/61.
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Capitol Dome Group

seer Main Street: (Gypsum) canyon deposit ..
I
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Eagle Canyon (Frazer) Gypsum Deposit

Location. Lots 1 and 2, sw~ sec. 131 N~m~~ eec. 24,

T. 4 s., R. 1 W., S.B.M., Corona South quadrangle, 7~',

1954: about 4 miles south of Corona along both sides and

west of the mouth of Eagle Canyon.

OWnership. T. A. and F. M. Frazer, 718 Howard Street,

Corona, own three unpatented placer cla~sl Eagle Group,

Eagle Group No.2, and Eagle Group No.3, totaling about

150 acres (1957).

History, The Eagle Canyon deposit was mined for agri­

cultural gypsum from 1913 to 1917. Other than asseSEment

work the property has apparently since been idle except

during 1943-44 when Or. Leon Katz mined about 1,000 tons

of gypsite. This material was used only for testing and

exper~enta1 purposes. A small crushing plant was also

installed in 1943-44 but proved unsatisfactory and was

removed in the early 1950·s.

-767-
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Geology. Gypsite occurs as a network of narrow,

closely spaced, satin spar veinlets in zones of hydro­

thermally altered dacites and andesites of the Jurassic(?)

Santiago Peak Volcanics. The gypsiferous zones strike

about N. 70° W. and lie along or near the Elsinore fault

zone. The gypsite belt, \\Ihich is as much as 500 feet

wide, occurs on both sides of Eagle Canyon and crops

out sporadically for a lateral distance of ne~ly

1,500 feet acrose the ridge to the next small canyon

to the west (Manning Canyon). Tucker and Sampson (1945,

p. 168) report the gypsum content ranges from 15 to 25

percent. Het'lever , Dr. Katz reports that most of the

material has a gypsum content of only about 15 percent

(Gray, 1961, p. 83).

Developm~nt: 'Short adits, shallow open cuts, and

prospect pits. On the west side of Eagle Canyon an adit

is driven west 80 feet: about 200 feet south of tlus adit

there is an open cu~ 70 ~eet i.n length1 on the west side

of t-tanning ~1.I1yon an adit has been driven west 100 feet

(Tucker and ~~pson, 1945, p. 160). ,The most rec~nt

devel~pwont was done in 1943-44 along tl~ east side of

Eagle Canyon nnd conaisted of an adit driven sO\ltheast

20' feet and 3n open cut 60 feet in length and 15 feet in

. dapth.

- 710-
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Production I Small recorded production of gypsite, 1913-

1917.

References. Merrill, 1917 L191i7, p. 5791 Tucker and

Sampson, 1945, p. 168, Ver Planck, 1952, p. 58, 125, 132,

Gray, 1961, p. 33-84, 115.

e.H.G. 8/17/62.
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Elk1 Claims

Location: m~~ sec. 10, T. 4 S., R. 7 W., S.B.M.,

-;:/' -.. - -
/; I

(
C~;:

i. \

Corona South quudrangle, 7~', 1954; northeastern flank

of the Santa Ana Mountains, 3~.l miles southwest of

Corona, on the south side of Tin Mine Canyon.

~~ership: George s. Jon~A, 3262 Santa Ana Street,

South Gate (1957).

History: Mr. Jones located three claims (Elki 1-3) in

1956. Formerly part of White Cype~~ Group (see herein).

Geologyz See White Gypsum Group hereil1.

Development. Open trenches and one 30-foot adit.

Production: See v.11.it::.Gypsum Group herein.

Referencesl Gray, 1961, p. 115.

C.H.G. 3/3/61.
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, El Cerrito Ranch

Locations Undetermined.

Ownership. Undetermined.

History. A small tonnage of gypsite is reported to

have been produced in the period 1915-1917 for private

agricultural use. T"m.s gypsite probably was mined from

the Eagle canyon - Tin ~ne canyon gypsite belt about

3 miles south and southwest of Corona 1n the Santa Ana

Mountains.

References. Merrill, 1917 LT91~, p. 5791 Ver Planck,

1952, p. 1351 Gray, 1961, p. 115.

C'.H.G. 3/3/61.
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Freeman-Nonhof Deposit
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Frazer Deposit

Seet Eagle Canyon gypsum deposit.
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Gar~utt ~r.d Orcutt Deposit
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Hagador Canyon Gypsum Deposit

Location I NVf~ sec. 15, S~S'W1:( ~ec. 10: m::~ sec. 16,

T. 4 B., R. 7 W., S.B.M., Corona South quadrangle, 7~',

1954, about 4'm11es SOUth\l."e£It of Corona, alcng Hagador

canyon and the ridges on both sides of the canyon.

O\r.nership: W. R. and Virginia P.dams" 301 E'ru1t

Str~et, Sa~ta h1a, own two unpatanted placer claims

located in 1952s Farmer's Friend Nos. 1 and 2 (1957).

In 1~S6 Crrul M. Pierce, 1607 North Plower Street, Santa

Ana loca.tec two plac3r claims, Alpha and Cmega in sees. 9,

10, 15, 16: and A. ~. Bullard and William Redding, 1003

.~ ( 'outh Pacific Avenue, San Padro also located two placer

~> claiJ~s, Red Bull No. 2, (S~S'Ii~ sec. 10) and Rea 13uJ.l No. 3

(N!1Nw\ sac. 13).

History: The earliest recorded cpe:cativn W3,S in 1910

and the depoei~ was later mined in 1915, 1916, 1924, and

1926-34. During the 1926-34 oper'ation by E. R. E. Nonhof

a crushing and screening plant with a reported capacity

of 40 tons per day was erected in uppor Ilagadcr Canyon.

Collapsed remaJ.ns of this plant re.'1lained on the property

in 1956, but there i8 no known production since 1934.

I
, I

II



Gypsum Canyon Depoei t

See I Main Street Canyon gypsum deposit.
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Developmenta Several. largo adits and open cuts and

(
~. \"

, (

trenches, together with a number of shallow open cuts and

shori: ad1ts. In 1956 the open cuts and trenches ware

caved and the principal adits were inaccessible because

of standing water and caving. The area is overgrown with

brush so that the gypsite-bearing zonee are very poorly

exposed.

Production a Undetermined, but: this property probably

has been the principal source of agricultural gypsite

in the Corona area. 'l'he output was sold as a soil con-

d1tioner to growers in southwestern Riverside County.

References: ,Herrill, 1917 LI91j], p. 579: Symons, 1928,

"p. 269, Symons, 1935, p. 279, Tucker and Sampson, 1945,

p. 168-169, Ver Planck, 1952, p. 57-Sa, 126, 132, 142, 149,

Gray, 1961, p. a4-85, 115.

e.B.G. 8/17/62.
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Geology a The gypsum occurs in hydrothermally altered

metavolcanic rocks of tho Jurassic (1) Santiago Peak

Volcanics, and is s1m1lar to the Eagle Canyon deposit

(described herein). The 9YP~bearin9 zone strikes

north\l1estwnrd and lies along the southwest side of the

Elsinore fault in rugged, brus~covered foothills of the

Santa Ana Mountains. Along· Hagador Canyon the gypsum-bear­

ing zone is about 3,000 feet wide, but to the northwest

narrow!! to about 1, 500 feet on the south side of Tin Mine

Canyon, \,'here it apparently terminates. Tucker and

Sampson (1945, p. 169) report the gypsite beds are about

200 to 300 feet in width and about 750 feet in length in

sees. 10 and 16 astride Hagador Canyon, wi.th the principal

exposure on the west side of the canyon. To the southeast,

aJ.ong the east side of flagador Canyon, Tucker and Sampson

(1945, p. 166) report an exposure of clay (probably altered

vqlcanic rock along a shear zone) that contains 25 to 37

percent gypsum. This gypsum-r'3uing zone is about 600

feet wide and 1,500 feet long.. To the southwest, along the

west branch of Hagador Canyon l.t\ the NE~ sec. 16, is exposed

a gypsite body several hundred feet thiCk.

(
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Jameson Deposit

Location: Sec. 3(?), T. 4 S., R. 7 w., S.B.M., Corona

South quadrangle, 7~', 1954. Location of deposit, given

by Ver Planck (1952, p. 126) as sec. 3, is doubtfu1

because the only gypsum found there today is a very minor

amoun~ associated with clay shales of the Paleocene

Silverado Formation.

Ownerships Undetermined.

History: W. H. Jameson Company, Corona, is reported

to have produced a small amount of gypsite in 1915 for

private use on orchards. Probably the gypsum was mined

from the Eagle Canyon-Tin ~line Canyon gypsite belt, about

3 miles south and southwest of Corona in the Snnta Ana

Mountains.

Ge-ologya Undetermined •

.Development: Undetermined.

Referencess Merrill, 1917, L19121, p. 579: Ver Planck,

1952, p. 126, 1381 Gray, 1961, p. 115.

e.H.G. 3/3/61.
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See~ Haria Mour.tains Depo~it~.
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lA..a1n Street (Gypsum) Canyon Gypsum Deposit

Location a ~~m~ sec. 151 ~~ sec. 14, T. 4 B., R. 7 W.,

S.B.M., Corona South quadrangle, 7~', 1954, about 4 miles

south of CorOna along Main Street (Gypsu."ll) Canyon and

adjoining ridges.

ownership: !-irs. Josephine Middlesworth, 847 W. 9th

Street, Ccrona, owns one unpatented placer claim (Morning

Star) in the S~NE~ sec. 15 (1957). Floyd l~. Champion,

et al., 3316 E. ~..naheim ~treet., Long Beach, cwn five

unpatented placer cla~~s (Capitol Dane 1-5) covering

about 75 acre~ in tbe 1~1~SE~ soc. 14, T. 4 S., R. 7 W.,

S.B.l-1. (1957).

Hiatory: This depoEit was first worked about 1900

and was intermittently active on a small scale until 1937.

It was further e~plored by several lessees during 1944-45

and apparently has since been idle.



· .

GQology: The gypsum occurrence is 13imilar to that of

the Eagle Canyon deposit (de~cribed herein). Satin epar

vein1ets occur 1n metamorphosed Jurassic(?) Santiago

Peak volcanic ro~s along the Elsinore fault zone and

in brown shales of the adj acent Silverado Formation.

The main body of the deposit occurs along the west side

of Main Gtreet (Gypsum) canyon and on the brush-covered

ridge northwest toward Hagador Canyon. The gy.psite­

bearing zone is about 600 feet wide on the west margin

of Main Street Canyon, but \d.dens to nearly 1,500 feet

on the ridge to the northwest. Tucker and Sampson (1945,

p. 16B) report that the e.."q)osed gypsite-bearing zone on

tile Morning Star claim was 700 feet in width. Several

smaller eh~osures of gypsite lie on the east side of

Main Street Canyon.

Developments Short adits, and shallow trenches, open

cuts, and prospect pits.

Production: Undetermined intermittent production of

gypsite for agricultural use by citrus growers 1n the

Vicinity of Corona during a period before 1901 until 1935.

References: Aubury, 1906, p. 286, Merrill, 1917 LI9121,
p. 579, Tucker and Sampson, 1945, p. 168, Ver Planck, 1952.

p. ,57-Sa, 126, 136, 140, Gray, 1961, p. 85-86, 115.

e.B.G. a/17/62.
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~~1a ~ountains Deposits

oJ~L
Locationt Sec~•. 1, 2, 3'A4 (proj.) T. 4 S.t R. 20 E.1

.J,""}' .
sees. 30, 31, 34;/\35 (proj.) T. 3 S., R. 21 E.7 and

sees. 5, 6, and 7 (proj.), T. 4 S., R. 21 E., S.B.M.,

Midland and Big t~ria Mountains quadrangles, 1952, 19517

on the west slope of the Big Maria Mountains and in the

southeast one-third of the Little Maria Mountains near

the town of Midland, 22 miles north-northwest of Blythe.

Ownership. United States Gypsum Company, 300 W. Adams

i
I
~

(

St., Chicago 6, Ill.

History. ~ihen the Haria l1ounta1ns gypsum deposits

. were deecribed by Merrill and Waring (1917, p. 577-579)
•

they were claimed by a number of interests. Subse­

quent changes are here outlined.

U. s. Bu~eau of Minea records show that the

United states Gypsum Company patented twenty-tw~ 20-acre

placer claims in the Little Maria Mountains and three,

20-acre, placer claims in the Big Maria Mountains in

1916. In the same year P.A. English, et. ale patented

-7~6 -
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five groups comprising forty, 20-acre claims, some in the

Big Maria ~~ntains b~t principally in the Little Maria

Mom4tains. About 1915, W. W. Orcutt, et. al., patented

five placer claims in the nortrrwest corner of the

Little Maria Mountains gypsum bearing area comprising

o

a total of 620 acres (Tucker and
f ,?"" ,/ 'f')) "', ,~~;,'" ',~£.-,~ I J • • ,~ • ~ ~. ,"'"

U. S. Bureau of~~ records).
1\

, \

Sampson, 1929, p. 510,

(
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( In 1920 the U. S. GypFum Ccmpany was reported

to have completed extensive exploratory work 1n the

Litt1e ~~ria ~ountains area (Tucker, 1920, p. 327), and

by 1929 a plant had been built and extensive development

accomplished. In 1937 underground mining was started

on property shown as the lIBrown lune" on the Midland

quadrangle. This operation was discontinued in 1949

because of more economical open pits which had been

started in 1946 1n the area marked "Victor 14ine" on

the map (personal communication, E. E. Sturrock,

U. S. Gypsum Mine Superintendent).

In 1929 Messrs. Garland, C. M. Langdon and

Ray T. Savage, of Los Angeles, held an unspecified number

of cla~s on the west slope of the Big Maria Mountains.

A ema11 crushing-plant was employed on the Savage property

(Tucker and Smnpson, 1921, p. 513) and evidence was

found that a small plant had once been used on the

White Elephant claim, held 1n 1932 by Langdon, 1n sec.

35, T. 3, S., R. 21E.

--7tf) -
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In the mid-3~' s U. ,$. Gypf,\l:n, through the

patent of 19 mor~ claims in the Little Maria and 8

more claims in the Big Maria areas ar.d other transactions,

acquired the Garland, Garbutt and Orcutt, Langdon,

and Savage depo~its (u. S. Bureau of }tines records1

Tucker and Sampson, 1945, p. 170).

In 1945 U. S. Gypsum Co. engaged Utah Con­

struction Company to explore the Garbutt and Orcutt

property and, in 1947, mining was begun. In 1948

Utah Construction Canpany acquired an interest in the

property. It was closea in June, 1950 (Ver Planck,

1952, p, 13-14).

As reported by Ver Planck (1952, p. 104),

"The United States Gypsum Company's plant at ~lidland,

Riverside County, began producing uncalcined gypsum

products in 1928 in a plant that has since been

enlarged." In September, 1958 the facility was

improved by the completion of a natural gas line, north

f th Blyth This will facilitate the con-rom e e area.

tinued manufacture of calcined gypsum p~ducts which

-7?9-
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has been roughly doubled since its inception AU9ust

15, 1926 (Tucl~er and S~npson, 1929, p. 515). Tho

products are ~allboard, plaster lath and intGrior

plasters. in 1945 the wallboard plant waf:> reported

(Tuc~~r and Sampcon,1945, p. 172) to have a cap~city

of 100,000 8q1.4ai:e feet of 3lB-inch wnllboord and lath;

at that time claimed to be the largoGt such plan~ in

the United States. Products manufactured in leGser

quantities we~e wall plaster, and finishing and

casing plaster. Agricultural 9ypsum and cement

retarder were to have been added to the plants list

__( of products but thc~~ arG not now (1960) bo1ng produced.
/. ,
\.....,./' - ..
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Geologys In the Little ~~ria Mountains the area underlain

by gypsiferous rocks is vJedge-shapec, being about 2J~ miles

long, 2 3/4 miles wide at the east end and 1 mile wide at

the west end. The rocks strike east and northeast and dip

steeply north and northwest. The only published geologic

map of the deposit covers just its western half (Ver Planck,

1952, pls. 2 and 3). Here, four, generally traceable gyp­

sum zones as much as 150 feet thick containing beds 'of ~jp-

sum ranging from 0 to 10 feet in thickness, are included in

altered limestone formations about 1,000-feet thick exposed

roughly parallel to the north and south margins of the area.

Between the two belts of limestone the central or axial

part of the area consists of an indefinite thickness of

gy.p0iferous greenschist.

A quartzite unit about 550 feet thick and a lJ.me­

stone unit 800 feet thick are exposed oetween the north

margin of the 9YP;~limestone formation and an upfaulted

granitic body. The gypsum-bearing rocks lie on undiffer­

entiated metamorphic and granitic rocks along the south

margin of the deposit. The gypsum bodies commonly are

~~~cd with the associated rock types in a manner described

in detail oy Ver Planck (l952, p. 17) who etates that

anb:~dr1te was found in the Utah Construction Ccrnpany Quarry,

1s common in the U. S. Gypsum CQ.'!1pany q\larries to tho east,

and is thought to be the immediate source of the gypsum.
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'!'he structure of the deposit has been sug-

gested to be an anticline (Merrill and Waring, 1917,

p. 578-579), an overturned anticline or possibly an

unfolded, homoclinal sequence ~Ver Planck, 1952, p. 18),

or an overturned syncline (Shklanka, personal conununi­

cation 11/20/58). The latter worker, a student at

Stanford University, probably has the greatest fund

of evidence to support his theory but has not yet

published (1960). The structure problem might be

considered purely academic were it not for the obviously

divergent alternatives offered regarding the accessibility

of reserves at depth. As with the Palen Mountains deposit

(see herein), the disturbt:!d condition of these rocks

makes estimation of rese~vas uncertain at best.

The gypsum-bearing rocks eA~o6ed on the weEt

flank of the Big :-laria Mountains appear to be the same

as those oescribed above. They stri1ce generally east-

ward ar.d dip north in what appears to be a homoclinal

structure 1:Iut careful geologic mapping of this area

now being conducted by the U. S. Geological Survey is

as yet only partially published (Hamilton, 1960, p. 277­

278) •
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Development, '~rior ~o the mid-1930 t 6 the deposits in

the Dig Ha=1a aount~ins had been devGlopod on a small (
, ..

ocala and havo sinco been held aD resarvas by O. $. Gypsum

Company. The S.J.vaga deposit ',:Jas eA-plored by a 40-foot

adit ('rucker and S~~pson, 1)29, p. 513) and the t~ite

Elephant cla~ by three ~ho=t, ch~~ered adits.

By 1945 development at the Bro;m mine in the
,

Little Maria Hountains comprised an open pit 500 feet

long, 50 feet wide and 50 feet deep from the botto~ of

which 2 tu.~nels about 200 feet long had been driven south-

west. Nearby, to the southwest, two adits had been driven

on gypsifarous units 20 to 60 feet in thickness. The lower

ad1t was 1 mile long. £tapes were run to the surface at

2S-foot centers, the distanc3 to the surface being about

400 feet. The upper adit appears to hava been less ex-

teneiva and to have been driven in a parallel bed of

gypsum overlying and a short distanca to the north of the

lower adit (Tucker and Sampson, 1945, p. 171).

The present quarry, at the oite of the former

Victor Mine, includes an area of about 1 square mile and

comprises several intercommunicating pits as much as 100

feet deep on some faces. Gypsum is drilled and blasted

down from the quarry faces, loaded into trucks with power

shovels and trucked to the nearby plant. Most of the

impurities are eliminated by selectivQ procedures in the

. quarry.
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The Utah ConQtruction Cc!'npany quarry is in

sec. 11, T. 4 S., R. 20 E. Here three beds of 9YP~um

as much as 60 feet in thickness striking N. 2S~ E. and

dipping 60Q ·h~i. are exposed in benches on a lew hill.

'rile quarry is an irreguJ.ar area about 700 feet long

and 500 f~et wide (Ver Planck, 1952, p. 18-20).

Production I 0. S. GypflUlll data not available;

Utah Construction Company 1s credited with about

60,000 tons of agricultural 9YP6um (Ver Planck, 1952,

p. 105).

References. ~purr, 1911, p. 787-790, Merrill and

Waring , 1917, p. 577-5791 ttone and others, 1920, p.

78-79, Tucker, 1920, p. 3277 Tuckar and Sarnpson, 1929,

p. 510-515; 1945, p. 170-172, pl. 351 Ver Planck, 1950,

p. 227' 1952, p. 13-20, 1957, p. 2241 Hamilton, 1960,

p. 277-273.

R.B.S.
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\. Morning Star Deposit

q
Location I l~~NE?:1 sec. 1, T. 23 E. (proj.), S~oJ!4SW'4

sec. 31, T. 1 S., R. 24 E., and ~m~NW~ sec. 6, T. 2 S.,

R. 24 E., S.B.M., Vidal quadrangle, 1950; on the north-

west side of a narrow, northeast-trending canyon in the

Riverside Mountains. The name Morning Star 1s used for

convenience because part of this deposit is overlapped by

a lode claim of that name (see herein unaer gold).

Ownership 2 Undetermined.

Geology: A gypSl.1Itl unit of undetermined purity is

exposed through a horizontal distance of about 3,500 feet

and appears to be af3 much as 100 feet thick. It strikes

northeast and dips about 400 Mv. The 9~'Pou..n ,,,eathers to

a porous, tan eur£ace but fresh material is white and

f.ine-, gra1neo. The rod~s in the area aru strongly sheared
cO'o"\{OY::- -.:.~

and locally ~¢~~6ci~ This de~oslt is probably similar
1\

to others in the region in which 9"flJsum is il1terbedded

with gypsiferous schist and quart~1te. The overlying

and underlying rocks are impure li~6tone and do1onite

which form bold ridges and c1ifis (fig. __,/).

DeveloprnentJ None.

Productions None.

Referencess None.

R.B.S. 4/20/61 •
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Orne! Claim

Location. s~ sec. 9, T. 4 S., R. 7 W., S.B.M.,

(

Corona South quadrangle, 7~', 19541 northeastern flank

of the Santa Ana Mountains, 3~ miles southwest of Corona,

on the south side of Tin tUne Canyon.

Ownership. Mrs. B. I. Harkwel1, 1001 N. Lowell street,

Santa Ana (1957).

History. See White gypsum group.

Geology: See White gypsum group.

Developments See White gypsum group.

Production. See "nite gypsu.'Yl group.

Referencesl Gray, 1961, p. 116.

C.B.G. 3/3/61.
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Palen Mountains Gypsum Deposit

Locations NE~ T. 3 S., R. 18 E., S.B.M., Palen

Mountains quadrangle, 1952; in Palen Pass between

the north erid of the Palen Mountains and the southeast

end of the Granite Mountains, about 25 miles northeast

of Desert Center.

Ownership I Undetermined.

History: The gypsum deposits in the Palen Pass area

were first deecrLbed by Harder (1910, p. 407-416). In

1920, Joe Montgomery, and associates were planning to

develop the property as the Standard Gypsum Company

(Tucker, 1920, p. 326-327) but appear to have dropped

the project. About 1930 extensive holdings are reported

to have been patented by John Webb and George Pepperdine

and additional development done in 1949 by Webb and

Pleetwood Lawton (Ver Planck, 1952, p. 21). No record

that patents were granted was found however, and sub­

sequent litigation suggests that they were denied.

The remoteness of the deposit and legal difficulties

appear to have discouraged exploitation •
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Geology: The l?alen Mountains Gypsum deposit includes

several sequences of gypsiferous beds in a north-dipping,

faulted hcmoclinal section of lr~tamorphosed igneous and

sedimentary rocks exposed in an area 3 miles long and

l~ miles wide in Palen Pass. The gypsum occurs as

irregular, massive beds of white, finely crystalline

rock of reportedly good grade, ranging fran 0 to 150

feet in thi~Q1ess, interbedded with marble or in

thinly laminated gypsiferous epidotic schist and quartz­

ite. Anhydrite is not common but its possible ~ncrease

at depth has not been determined (Hoppin, 1954, p. 5-8).

Deformation of these rocke has caused redistribution

/
,{

i \.

"'-...--'

of gypsum by plastic flow with resulting thickening

and thinning of units. Limestone units appear to have

been more brittle. Isolated blocks and small frtlg­

ments of limestone are conunonly engulfed by gypsum.

Thus the estimation of gypsum reserves and the mining

of a pure product would be c~~plicated.

Development: The deposit has been explored by means

of several shallow adits and pits and extensive bull­

dozer cuts but apparently there bas been no systematic

development.
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Production. Undetermined.

References: Harder, E. e., 1909, p. 407-416: Stone

and others. 1920, p. 78i Tucker, 1920, p. 326-327:

Tucker and Sampson, 1929, p. 510-514: 1945, p. 167,

pl. 35; Miller, 1944, p. 28: Jenkins, O. P•• and

others, 1950, p. 227: Ver Planck, W. E., 1952, p. 21-24;

1957, p. 234; Hoppiu, R. A., 1954, 25 pp.

R.B.S. 3/11/59.
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Parkford Deposit

See, Riverside Mountains Deposits.
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Sees Barth deposit.

Prizer Deposit
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Red Bull Deposit

Hagador Canyon gypsum deposit.
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Riverside Mountains (Parkford) Deposits

Location: Secs. 6 and 7, T. 2 S., R.24 E., S.B.M.,

Parker quadrangle, 1950 and Vidal quadrangle, 1950; on

the east slope of the Rivorside Mountains 6 miles south

of Vidal.

OWnership: U. S. Government in part (Colorado River

Indian Reservation), in part undetermined.

History: E. A. Parkford, Pacific Mutual Building,

Los Angeles, and J. M. Wilson, Vidal, acquired an un-

determined number of cla~s in sec. 7 prior to 1929

(Tucker and Sampson, 1929, p. 511). Subsequent reports

(Tucker and Sampson, 1945, p. 167, pl. 35; Ver Planck,

1950, p. 227; 1952, p. 24; 1957, p. 234) mention or

briefly describe these deposits but give no ownership

data. Apparently this material has not yet been mined.

Geology: The schistose, quartzitic, gypsiferous and

caxbonate rocks underlying the east slope of the River­

side Mountains have been contorted, sheared and faulted

but the full extent to which these features have com-

plicated the gypsum deposits has yet to be determined.

The following data is from a report on the Parkford
. M;

A-" J.' ('
depo~it~(Tucker and Sampson, 1929, p. 511) by Smith,

Emery & Company, Los Angeles.
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The deposit underlie~ a hill 250 feet high,

400 feet wide and 700 feet long and is exposed on

three adjoining hogbacks through an additional distance

of about 600 feet. Gypsum beds of high purity as

much as 50 feet in thickness interbedded with lime-

stone strike north and dip 30° to 600 west. The

proportion of limestone increases in the south end of

the outcrop.

The Riverside Mountains deposit has been

described (Ver Planck, 1952, p. 24) as comprising a

100-foot zona of coarsely crystalline white gypsum,

interbedded with brown-weathering crystalline l1n~stone

and red quartzite, exposed through a distance of about

·half a mile. This deposit is in the west half of sec. 6.

Development: In 1929 the Parkford property had been

developed by means of five adits 198, 40, 27, 26, and 20

feet long, and open cuts but ac~vity was confinea to

assessment work (Tucker and Sampson, 1929, p. 511). The

Riverside Mountains deposit development consists of

short adits and shallow pits (Ver Planck, 1952, p. 24).



Production: Undetermined.

Referencess Tucker and Sampson, 1929, p. 511; 1945,

p. 167, pl. 35r Ver Planck, 1950, p. 227; 1952, p. 24:

1957, p. 234.

R.B.S. (not visited)
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Savage Deposit

See. Maria Mountains Deposits.
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Tec\imceh Group

Location I SW\ sec. 10, SE\ sec. 9, Nri~ sec. 15,

·_----- ._- ...

.<

(

NE~ sec. 16, T. 4 S., R. 7 ~., S.B.M., Corona South

quadrnngle, 7~', 1954; northeastern flank of the Santa

Ana Mountains, 3~ miles southwest of Corona, bet~~en

Tin tUne and liagaeor Canyon~.

Ownership a Orrin M. Pierce, 1607 N. Flower Street,

Apt. 0, Santa Ana (1957).

Historya Parts of former "(]hits Gypsum and Hagador

Canyon deposits (s€e herein) were relocated about 1954

as 5 claim:;.:; (Tecumseh, Hinot, \"Ioy Uot, Alpha, Omega).

Idle.

(j Geology: See .~\11ite gypsu.'n and Hagadorcanyon deposits.

Development. See White gypsum and Hagador Canyon deposits.

Production: See tiliite gypsum and Ilagaoor Canyon depos!ts.

References a Gray, 1961, p. 116.

C.H.G. 3/3/61.
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Ware Deposit

White gypsum group and 8i9 Chief deposit.
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w~te Gypsum Group (F.ca~n-Nonhof, Big Chief, Ware)

Location: SE~ sec. 9, SW~ sec. 10, NE~ sec. 16, T. 4 S.,

R. 7 lV •• S.B.M., Corona South quadrangle, 7!j,'. 1954: north-

eastern flank. of the Santa Ana Hounta1ns 3!~ miles eouth-

,,"est of Corona, cn tha south side of Tin Nine Canyon.

Ownerships P. E. Col.;man, 301 Fruit Street, Santa

Ana (1957).

History; Formerly a group of a unpatented claims

(White G:iTJS3UIU l-a). The property was ovwned by G. R.

Fre~.~ and E. R. E. ~onof, Corona, in 1923 anQ a

small prcdt:.ction of sypeite \\'as reported. About 1940

Howara S. \:are, Corona, acqUired the property and it was

leabed in 1943 to Dr. Leon N. l~tz, 9037 Foothill D1vd.,

San L"ernan~o, 'vho made som.e e:tploratory bulldozer cuts.

In 1947. bulk £am!?ling was done on the 'h1u to Gypsum group,

then known as ~:are S:tPsum. The property was latel: abandoned

and partly relocated ~n 1954-56 as Big Chief, OmGl.

Tecumseh. a.na Elki (f;ee he~o.in).

Geology: Veinletu of satin s~ar and sypsite in hydro­

thermally al tered volcanic rock (Santiaso ~ealt Volcanics,

largely nornblende andesite).

'Development. Seve~al soall cuts, shallow p1ts, and

short adits.
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I Production & Small production of gypsite reported
'-

in 1923. Most of the material was used locally as a

soil conditioner, small amounts may have been shipped

for agricultural uze.

Reference.52 Ver Planck, 1952, p. 127, 142, 146,

Gray, 1961, p. 116.

C.H.G. 3/3/61.
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Lead, Silver and Zinc

The base metals, lead and zinc, and the noble

metal silver, are here grouped under one heading because

their ore minerals commonly are found together and, in

Riverside County, these metals generally have been

marketed as byproducts. Lead and silver have been mined

for their own value in only three or four mines and even

in such deposits these metals generally are accompanied

by some other valuable metal such as copper or gold.

Ore containing appreciable quantities of zinc has been

encountered in only one mine, the Bald Eagle, although

( .tt has been reported from the Black Eagle mine and perhaps

one or two other localities where it is of minor signi-

ficance.

From 1891 to 1961 a total of 2,228,562 pounds

of lead valued at $341,975 was reported fr~~ Riverside

County. The total value is based on a price per pound

which has fluctuated from as low as three cents in 1932

to a high of 18 cents in 1947. In 1961 the price ranged

between 10 and 11 cents.
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The principal ore of lead is galena but many

of the deeply '"leathered veins, exposed in the mines of

Riverside County, contain appreciable proportions of

seconCary lead minerals of which cerussite is the most

common. Wulf{!nite is fairly abundant in many mines,

eC?9cially those in the Chuckv.'allCl Hcuntail1s, but gen­

erally as small dieseIl".1neted crystals. Pyranorphite

is present· in a prospect near the Red Cloud mille but it

might be more common as it is easily confused with

copper carbonate. All of the above minerals are heavy

enough to nppear a~ concentr2ttes in most tabling or

sluicing techniques and offer a source of revenue which

should not be overlooked in a singleminded quest for
,...-....."I ..

,~j the gold with which they commonly are found.

A total ·of $127,248 \-Jorth of silver was re­

ported from Riverside county mines ba~~en 1691 and 1961.

Most. of this metal came from gold mines where it waa

found mixed in the gold or disseminated in sulfides. 1~e

lead sulfide, galena, is a particularly common host to

silver. The mineral argentite has been reported from the

Bamestaka group (see under copper) and might be present

in the Bald Eagle mine (personal communication, Danny G.

Figueroa) but such ore minerals of silver appear to be

uncamnon in the metal-bearing veins of the county.

- -1/~-
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Except for 1,901 pounds of zinc reported in

the 1951 yield of the Bald Eagle mine, zinc production

in Riverside County has never been large enough to

achieve the notice of market statisticians. The 1951

yield ~as from the mineral sphalerite.
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Bald Eagle ,(Neal Group) Mine

Location. 6E~ sec. 27 and lmJ.t sec. 34, T. 3 S.,

R. 21 E., S.B.M. (proj.), Midland quadrangle, 1952;
/,

~ig Maria Mountains, about 3 miles northeast: of

Midland.

OWnership I Undeterm.i.ned.

History. In 1929 the property consisted of :2 claims

and WelS owned by Mr. Neal, Kingman, Arizona (Tucker and

Sampson, 1945 p. 491). Laad-silver-copper mineralization,

accanpany1ng a falsi te dike intrusion into 1iInestone ,

was repartee. Development. consisted of a 60-£001:

shaft and 100 feet of twmel work. Uo shipment;s of

ore ~'ere made pr('Nious to 1929. 'I.'ha property was idle

in 1929, and 1945 (Tucker and Sampson, 194.5, p. 148),

but was relocatGd :in 1950 'by Dan Figueroa, P.O. Box 453,

Blythe. In 1950 and 1951 the mine was active and pro-

duction was recorded.
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Geology: The mine area 1s along the contact between

an intrusive body of fine:-grained grancdiorito (1) and

northeast-trending, tan-colored dolomitic limesto;1e

(fig. Z!). TIle dola,litic limestone is blocky and

jointed, very coarse grained in large part, and dips

gently northv.'estward. Most of the workings aJ.-e in a

pre-mineral fault zone which served as a channel-way

for veins contairrlns hematite, chalcopyrite, galena,

sphalerite, epidote, chert, quartz; al'ld silver. Sub­

sequent oxidation of vain materiaJ. hae resulted ~n the

formation of azurito, limonite, plUInbojarosite and

1aroaitee Seams of drusy, wll!te CJY?sum occur locally,

coating both vein material and country rock. Lccal.ly,

veins of quartz and epidote, as much as 5 feat t..."1i.ck,

int:rude the dolcr.ti tic limestone. About half a mile

north of the adits a well. developed tactit.e zona occurs.

Thin intercalated layers of brown garnet, ,,,hite quartz,

white and blue calc!ta, black tourmaline and green epidote

are present in this zone. A mass of augen gneiss rests

upon the dolcmitic limestone, and forms the backbone of

tllS ridge above and northwest of the wcurkings.



Develo?mentz Of a total of 9 adits, 5 have been driven

north~est, 2 north, 1 northeast and 1 south. They are all

in do~omitic lunestone above the intrusive contact (fig. 1-/).

About half a mile northeast and about 200 feet higher on the

SIDfie slo~e are 3 shafts of varying depth but no more than

50 feet. They are inclined about 45° northwest and in a

tactite zone (fig. ]I). Workings, including adits, winzes,

raises and stopes aggregate over 1300 feet and are accessible

by jeep road, and foot travel on a good trail. The dirt

road joins the Midland read about 2~ miles southeast of

Midland (fig. 11). Elevation of the \'0 erkingsis appre:c-

iroately 2000 feet. The mine is idle.

Production: Ce~piled by the U. S. Bureau of Mines and

r',
('-~,) publi~h.lDd ""i th pE:r17iis Si011 of the O\';ner.

(

(

Year

1950

1951*

Crude G Recoverable l~etals

ore Gold Silver Copper Lead Zinc
(tons) (onne-ee) {ounccu) (pcund~,) (l?c-~nds) (founds)

56 1 390 108 15,922 ------

181 1186 52,1115 1,901
.-~

'* The 1951 yie!ld COL1.l:riscd both mined ore \J.nd CU'-itP material.

The ~n~d ore ~as found near the surface in the for~ cf a

kidnei~SU1£ieez. The site of this or;~xaticn is ~~rked by

an o~~n gallery near the point ~hcre the road t~rr.c ~~ct

at the head of the canyon (fig. --I) (pcr~cnal car.~~nication,

Danny G. Figuerca).
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FigurG 1. Index and geolC9ic map showing the

location and areal distribution of the workings of the

Neal Group (topography fran U.S.G.S. 15' Midland quadrangle,

1952).
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Figure ],/. Looking southwest toward Midland and

the Little Maria Mountains. 'l'ha lower workings of the

Neal Group are visible in the right foreground (fig_ 1/).
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Figure 3.

of the Neal Group.

View north toward the upper work.1ngs

Note the gently west dipping beds of

( dolanitic limestone and the darker colored overlying

augen gneiss (fig. 1/).
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Location.

Black Eagle Mine

See. 301, T. 3 S., R. 14 E., S.S.M. (proj.),

U. S. Army Corps of Engineers Eagle Tank quadrangle, 1S',

1943 r EaglQ Mountains, iJbout l2~ miles northeast of the

East Pinto Basin-West Pinto Basin - Cottonwood Pass and

Blae}, Eagle mine roadsl intersection and adjacent to the

Blacle. Eagla mine road.

OWnership. Kai.ser Steel Corporation, P.O. Box 217,

Fontana, owns at least 3 patented claims 1 l--U1eta 1:105.

1, 2, and 3 (l4arch 1960).

History I The nurte was originally located by H. Rust

in 1898, and relocated by Ed'/Jard Harmon in 1921. (Tucker,

(---., 1924, unpublished field report No. 84). In 1924 tr...e
"'-.---"

property canprised 3 unpate:nted cla1ms (rt1.1eta }1os. 1,

2, and 3) and was s~ill owned by EU"tJard Barmon of San

Bernardino, but Wlder option to A. ~l. Scott and George

Hayden of Los Angeles. Water was hauled 20 miles north

fran Cottonwood Springs" in a 45 gallon tank. ~ mine

was active and 6 men were employed (Tucker I 1924, p. 193).

Tucker and Sampson (1929, pp. 474-475) report the r.u.ne

was in operation from 1923 Wlt1l. the lat.ter part of 1938.

(
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By 1929 the ndna was owned by tho Black Eagle !4inea In-

corporated, L. M. Clancy, president, 505 Roosevelt

Boulevard, Loa A."1geles, a..""ld was reported idle. The

mine was apparently operated interm1t'tently from

about. 1930 until the latter part of 1940. california

Division of Mines records shO".'I a nearly pontinuous

record of production fran 1935 to 1940. In the early

part of 1939, a 10o-ton concentration and flotation

plant was installed on the property. The plant was

operated fran July 1939 to January 1940, and treated

ora at the rate of 75 tons Per 24 hours. During this
;"
I, .>eriod the value of concentrates shipped \o:as 953,706/f

('l\1ck~ and Sampson, 1945, p. l47). Concentrates

",-ere shiPl>ed to l·Ud'lale, Utah, and 20 men were employod

('rucker nnd Sampson 1940, p. 117). All mi.na and mill

equipment were removed frem the propert.y in Dece:tnber

1940. In 1945 the nuna \'1US CA'med by Imperial Hatala

Incorporated, S. B. Moooor, president, 811 \'1. 7th Street,

Los Angeles (Tucker and Sa.-npson, 1945, p. 146).

'....,
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Geolo3Y 1 A f;lu!t zone separating di.or.1 to fraa quart.%-

(
.\

/,....

ita contains a major N. 70· W.-trending and SSG ll.,­

dipping quartz veL~ (Slack Eagle Vein) filled with galena,

malachite, azurite. ~~pr1te, ~~gles1tat c~rusite, l~ad

vanadate. gold nnd sJ.lvcr.. '1"'i2a vein rangas in t.hiC¥'..l10~S

fran 4 t.o 1.0 fE.-et. ha.s an average thickness of 6 feet.

and a proven surface lcns~ of about 3000 feet. ~t

1400 feet, t'ie~t of the main shaft. another vein (South

Vein) striking oN. 40° t'l~ and dip~inq steepl~' northea15t.

int.ersects the Bald Eagle Vain at an obliquo anglo

(see fig • .1/>. :it is of m.inor importance &'1d nearly (
(~> all the work has been conf1n~d to thli! Bald l.~asle VQin

('ru~er an~ S~son, 1945, p. 146) ..

(
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Dovelopmcntl A two-canpartment shaft is sunk in the

Black Eagle Vein to a depth of 650 feet. There are

levels at 60, 100, 150, 200, 300 and 500 feet. On

the GO-foot (adit level) there is a drift 600 feet

west and 160 feat. eazt from the shaft. On the lSo-feot

level there is a drift 500 feat west and 180 feet east.

from the ahaft. Tlwre is a 200 foot \'last drift and

lSO-fooe east drift ~~ tho 200-£oot level. On the 300
a.-

foot lovel thera is 485-£001:: drift \o1est from whence
t,

a crosscut extends south 550 feet to the South Vein.

The vein has been dri:fted 170 feet fran the croso-

( ~t. At presont (1960) tho mine 16 in large part caved,
".

filled ~Jd boarded over, and of course inacc~ssiblG.

PrOO>lction J T"'.ne tot<.u production of the nine is

estimatGd by Tucker and BaI:1pson (1945, p. 147) to ~

$200,000. They also list the following data far con-

cantrate;.; and ore shipped frC4~ the property fran 1935

to 1940.

Year Copper Lead Silver
Pounds Value Pounds Valuo Value

1935 2,073 $172.00 15,303 $616.00 $1,953.00

1936 6,355 525.00 53,983 2,483.00 4,269.00

1938 15,044 1,479.00 241,510 11,109.00 3,387.00

1939 68,G83 7,143.00 634,071 29,801.00 11,604.00

t. 940 22,269 2.516.00 536,047 26,823.00 22,510.00

- :?';<'7 -(/ . ...:,.,J

~, :~-,



References I 'rucker, 1924, unpublished Field Report

(

No. 84: lfuc:ker lS24, PP. 193-195, TucJ:er and Sa.-apson, 1929,

pp. 474-476, 'l'ucl'er and S~n.?son, 1940, p. 47; 'rucker and

Sampson, 1945, pp. 146-147; Newman, 1924, unpublished

report on the Blaclt. Eagle mine, 6 1)1'·

J.R.E. 3/17/60
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1'1gure 1/. Plan map and long.1tucu.na.l sections of the

~. Blac.~ zagle Vein in 1924 (adapted uom an unpubliShed

report by Z1. A. UC\/.il&l.)
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Cap Hunter (Poor Boy) Mine

Location: Sec. 33 (1), T. 7 S., R. 16 E., S.B.M.,

U. S. Army Corps of Engineers, Chuckwalla Mountains

quadrangle, 15', 1945; on the south side of a west-

trending valley near the south margin o£ the Chuckwalla

Mountains. The mine is at the end of Dupont Road,

much of which is shown on the Sidewinder Well quadrangle,

1952: (U. S. Geological Survey, 15'): but is not indi-

cated on the Chuckwalla Mountains qu~dran91e.

Ownership: Undetermin~d.

History: The Cap Hunter Mine appears to be an old
/~-

i
'-> claim but no records were found dated earlier than

1952. ~'rom 1952 to 1954 the mine ,,,as held by Roy M.

Berg, Box 456 Desert center. In 1957 it was held by

Jack Stewart, Willian'. Ea'1doval and Bert L. George, who

called it the Poor Boy.

Geology: The low ridges in the mine area are underlain

by gneiss. A fault zone 1 to 2 feet wide is poorly

exposed through a horizontal distance of about 400 feet.

It strikes N. 75 0 W., and dips 45 0 SW. The fault contains

a quartz vein, a foot or less in thickness, which carries

iron oxides, galena, secondary copper minerals, and small

proportions of cerussite. The vein quartz has been frac-

tured, and the resulting spaces filled by the iron and

copper minerals.

(,

(



Development: The workings, now inaccessible, com-

prise 3 inclined shafts on the fault and an undetermined

amount of drifting and stopinq. The southeast shaft is

about 50 feet deep and collared by collapsing timber.

The middle shaft, about 125 feet to the northwest, is

caved and flooded to within about 20 feet of the collar.

The northwest shaft, about 280 feet farther to the north-

west, is 25 feet deep and has no vein exposed in it.

Production: Canpiled by the U. s. Bureau of Mines

and published with permission of the owners.

Year Crude ore Recover~~le Metals

(
(tons) Gold Silver Copper Lead

(ounces) (ounces) (pound~) (pounds)

1952 1 5 316

1953 3 1 25 1,098

1954 40 1 15 54 850

References: None.

R.D.S. 1/22/60.
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Carbonate Lead Mine

See Groover Mine.
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Corona Lead-Zinc 111ne

I
I

Location: SF~ sec. 14, T. 4 S., R. 7 w.,

Corona South quadrangle, 7~', 1954, about 4 miles south

of Corona on a steep ridge along the west side of ~~nin9

Canyon, midway between Ea91e and 1-1ain Street (Gypsum)

Canyons.

OWnershipt Robert a Mattey, Jr., 11359 Biona Drive,
,

Los Angeles 66, formerly held five lode claims by

location I Wild Oak Nos. 1-5.

Historyt Located by Joe Smith, Temecula, and Fred

Spiess, Corona, probably in the early 1940's. In 1943-

( 45 it waD uncleX' lease and option to Victor Mishelle,
'-

Corona Lead-Zinc Company, Malibu Beach, but was idle in

1945 (Tucker and Sampson, 1945, p. 147). About 1948 the

property was acquired by Mr. Mattey, who did sane devel­

opment work for several years. In 1953 the principal adit

was locked, the open cuts slumped, and the entire area

covered with dense brush. The property haa remained idle.

,
j../
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Geology I According to Tucker and Sampson (1945, p. 147)

the mine explores a vein that contains oxidized lead-zinc

and occurs in marina metasedimentary rocks. The mineral­

ized areas occur along fracture zones in a small pod of

quartzite, gJ:ay hornfels, and metagraywacke of the

Tr1assic(?) l3ed£ord canyon I:'ormat1on. The metamorphic

rocks are engulfed in hornblende andesite of the Jurassic(?)

Santiago Peak Volcanics. Most of the lead-zinc is in a

single discontinuous calcite-quartz vein exposed high on

the steep west aide of Manning Canyon. The vein material

is mostly 11~monite-stainedwhite to brown calcite with

minor amounts of vein quartz shO"lfJing f5parce blacl-r:. manganese

(
\.

dendrite. The vein fills a fractura zone which strikes

(~_' northeast and dips 45° north\\'eat. The vein ranges from

2 to 6 feet in width, but the mineralized zone extends

over as much as 15 feet and the metasedimentary country

rock carries pyrite and pyrite altered to limonite. When

visited in 1953 little vein material was encountered and no

ore minerals were Observed.

(,
\.
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\ Development a Open cuts and adi te. Tucker and Sampson

(1945, p. 147) described the development thusa main work­

ing's \Ilere an open cut driven northeast for 360 feet and

which explored the principal fracture zone high on the

ridge west of Manning Canyon. Three hundred feet below

the open cut and at the floor of Manning Canyon on its

west side a crosscut adit, 92 feet long in 1945, was being

driven N. 158 W. to intersect the vein exposed by the

open cut above. This crosscut apparently did not cut

the vein, although the rock in the face carried pyrite.

Farther up Manning Canyon, el=out 300 feet west of the

crosscut adit, there is a small open cut and two short

I

( adits are driven on a vein parallel to the principal

mineralized zone exposed on the ridge above.

Production I A small mill was builtin Manning Canyon

in the early 1940's and although it is said to have been

in operaticn about -1943 no record of production was found.

References: TuCker and Sampson, 1945, p. 147-148,

Goodwin, 1957, p. 601-602, Gray, 1~6l, p. 61-62, 116.

C.H.G. 8/17/62.
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Desert Center Mine

Location: SW'~ eec. 18, tm~.! sec. 19, T. 7 S., R. 17 E.,

(proj.) ~.B.M., u.s. Army Corps of Engineers, Chuckwalla

Mountains quadrangle, 15', 1945~ and Sidewinder Well

quadrangle, 19521 on the ~ast slope of the Chuckwalla

I'1ountnins about 2 miles south of Ship Creek. In March

of 1~62 a crude road had been bulldozed north~estward to

th~ property from the Aztec Y~nes area on Dupont Road

(sho,Yn on the Sidewinder Well quadrangle).

OWnership. C. H. McDonell and Gilbert :1artin, c/o Vaux.

817 Ba1bca Blvd., Balboa, or Box 523, Desert Center.

Histcrys The Desert Cent~r mine ~Q9 first d~scribed

in 1929 (Tucker and Sampson, p. 491), at '~~hich tilne the

property Nas held by S. A. Ragsdale, Desort Center and

only assessment work was being done. U. S. Bureau of

~~nas records show 'that, in 1940, this property was held

by Desert Cent~r Mining Company, Los Angeles. In +945

the mine wag idle (Tucker and Sampson, 1945, p. 148, pl.

35). The present owners have held claims in the area

since the mid-1950·s.

(>3~~', --.-j
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Geology a The mine area is underlain by gneissic

granitic reck cu~ by northeast and northwest-trending

faults which contain metaliferous vein deposits. The

best-exposed deposit cuts across a saddle in a narrow

ridge west of the wash parallel to which the road to

the mine ascends. In the saddle, a fault zone 6 feet

wide strikes N. 600 E. and dips 85 0 SE. Witbin the

fault zene are a basic dike about 2 feet thick and pods

and stringers of quartz as much as 10 inches thick.

The quartz is fractured and contains local concentrations

of iron oxides, cerussite, and partially ultered galena.

( In addition to lead, this deposit is repor'ted (U.S. Bureau

of Mines recorda) to contain small proportions of gold

and silver. The deposit is eh~osed through a horizontal

distance of about 100 feet on the northeast slope of the

saddle, some 50 feet on the southwest slcpe, and an

additional 150 to 200 feet southwestward across an ad-

joining spur.

-g-33
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A second fault is poorly exposed along the crest

of a low, narrow ridge at the end of the road, parallel

to the east bank of the wash and about 1,000 feet north-

east of the above deposit. This fault zone appears to

be about 18 inches wide. It strikes N. 50 0 W. and is

vertical. Although vein material is not common in the

outcrop, the mine dump shows vein quartz fragments as

much as 6 inches thick containing bunches of galena,

cerussite, iron oxides, and sparse crusts and bunches of

secondary copper minerals. The lateral exposed extent

(

of this fault may cernprlse the full length of the ridge,

a distance of 1,000 or mere feet, but it appears to be

-f3'-!-
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Development. The southwest eaddle 1s explored by a

12-foot drift adit and six prospect pits on its north­

east slope and a 25-foot shaft and several prospect pits

on the southwest slope. The northeast ridge 1s explored

by two shafts, both sealed against entry. One of these

shafts appears to explore the junction of the N. 85° E.,

fault and the ridge fault. The other is abcut 400 feet

to the northwest and appears to explore an ore shoot.

The present ~ner is building a cable conveyor system

from the southwest-saddle development to a site near the

end of the road at the tee of the ncrtheactri,dge.

Production: U. S. Bureau of Mines records Sh~fl that
(
\~ in 1940, 4 tons of ore yielded 2 ounces of gold and 3

ounces of silver. Though not reported for that shipment,

lead is the most abundant metal in this deposit.

References. Tucker and Sa~pDcn: 1929, p. 491: 1945,

p. 148, pl. 35.

R.B.S. 3/15/62.
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Groover (Carbonate Lead)
./ .

! ' h.

- • '-' -~... ' - . ··l;':'--'·-

Location. Sec. 4, T. 2 S., R. 11 E., S.B.M. (proj.),

Valley Hountain quadrangle, 1956: Pinto Mountains, 6

mill3s south-south'VlCS t of Old Dale.

Ownership I 1:'. E. Greover, 12691 TriJ.GJ: Ave., Garden

G:.:ova, Oi"o/.us 1 unpaten~tad claim (l-'larch 1958).

Uistory: Undetermined.

Geology: An intrusion of porphyritic quartz monzonite

into white, tan weathering medium-grained dolomitic lime-

stone, has produced a tactite zone as much as 7 feet

thic1;. The intrustion has been along a fault in the

area adj aCto:nt to tl~e lnain sha£t (2ig. 11, B). '.L'lla
.'~'. ~( .

'--.' tact.!te zona con.-taj.ns galena, azurite, malac:litc , and

minor Qi'.:lO\llTts of gold and silver. A body of Ic.assive

epidote and gray chert occurs adjacent to the main adit

(£19. 1, 0). Several. thin diorite dike~ cut the

quartz l-aonzO£,1tc, and one near the portal of the Jilain

adit is <iliout 7 foet thick and bounded by faults. The

dol.auitic lir;toston6 is a part of a sequence of northerly-

dippiug metasedimentary rocks cOOlpooed principCllly of

varicolored quartzites (fig• .l/, A). Hajor noma! faults,

trending northwest and dipping aouthwest, cut both the

quartz lUonzoni te and the ll\etas~d1mentary rO(;ks.

(
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Development: The 2-ccrnpartment main shaft is sunk

150 feet north at 45 0 in a northeast-trending fault @

plane. The fault 1s exposed southwest and northeast

a total of 215 feet fran the sha:tt along the 6tr1ke by

surface trenching and open cuts. At the bottan of the

shaft a dri.ft extends west about 30 feet (fig. 11, B).

The mai.n adit, 300 feet east of main shaft, 1s driven

south about 90 fe~t. At 50 feet a crosscut extends

9S feet southeast.. At the end of the crosscut a raise

connects to the ground surface 20 feet above (fig. l/, B).

The m.1.ne i3 idl.e.

Production s Undetermined.

Sztm:xri References: NO:1S.
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Figure 1.1. A. Geologic map of the Groover mine

and adjacent area (topography from U.S.G.B. 15' Valley

Mountain quadrangle, 1956). B. Geologic sketch maps of

the main shaft and main adit of tllC Grcovcr mine.
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Jacklin t-line

Locations NE~ h~~ sec. 24, T. 1 S., R. 22 E., S.B.M.,

Vidal quadrangle, 1950; on the northeast slope of the

West Riverside Mountains, 7~ miles southwest of Vidal.

Ownership: Undecermined( \. - ),

fastory: Undetermined.

Ge01CCJY= The country rock is slightly gneissic grano-

diorite. Irregular, tabular, and lenticular quartz bodies,

generally less than one foot in thickness and a few tens

of feet in strike length, are exposed in the mine area.

Development: A 75-£oot drift has been driven south-

west along a vertical quartz vein w~ch strikes N. 550 E.

The vein 1s tracab1e for about 60 feet on the surface

,and is from 4 to 6 inches wide in the adit. The

quartz contains emall proportions of galena, chrysoco11a,

and iron ~idee. The adit is open and dry but no equip-

i
I
~
I

I
I
I

ment remains at the' site. ~lhen the property was visitad,

{
\

the road, shown on thl3 map, ~jas still in good conca tion

.. (Dec. 1957). CK /(-7'

Productions Undetermined.~

References. None.

R.B.S. and e.H.G. 12/17/57.
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Neal Group

fee Bald Eagle ~ne.
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Ownerships ~lndetermined.

:::::: ::e::::d~Ock ~-qneiS: cut-bydi:~
porphyry dikes. A shear zone, which strikes S. 650 w. \,

and dips 75G NW., is poorly exposed for about 100 feet \

(

Ragsdale Claim

Location: NE~ sec. 19 (proj.), T. 7 s., R. 17 E.,

S.B.M., Sidewinder Well quadrangle, 1952; on the east

elope of the Chuckwalla Mountains. Toe property is a

quarter of a mile north of the Aztec and Rainbow claims

and accessible by a short side road from Dup~nt Road.

on the east slope of a low ridge. The zone contains

a quartz vein ranging from 0 to 6 inches in thickness.

Pyrite and galena appear, once to have been abundant in

the vein but are now largely altered, the pyrite to iron

oxides and traces of secondary copper minerals, and tr.e

galena to cerussite and wulfenite. Fractures in the

vein are partially filled with crystalline quartz and

chalcedony.

Development: The deposi t has been developed by means

of a single 35-£00t drift adit and two prospect pits.
/' .' /~'--

( \., I 1/, "- '-'"
Production: Undetermined. Idle'" (1960) •. ,

~.:~-~--- -
References: None.

R.B.~. 2/24/60.
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~~b Canyon (Snyder) Deposit

Locationt NE~~J~, M~~SE~, BC~. 32, T. 3 S., R. 1 W.,

S.B.M., Lakeview quadrangle, 7~', 195~; about 5 miles

south~st of Beaumont in the north~~stern San Jacinto

Mountains on the east side of Lamb Canyon, ncar tl1l3

crest of a prominent ~est-trending ridge.

O\olnership: Undetermined.

History s '!'he Lamb Canyon deposit prObab1~{ was the

source of limestone for Snyder'S Kilns which in 1906

(Aubury, p.76) were reported to be 7 miles north of

San Jacinto and operated by Ferdinand Snyder. The deposit

was opened about 1896 and probably closed do'l:vtl shortly

after 1906 and apparently has since remain6d idle. Two

large steel-shell l~e ki1n3 are still standing on the

south side of lower Lamb Canyon, about three quarters of

a mile south~ast of the quarries. The kilns were fired

by wood, and the product was reported to be an excellent

lime for sugar refineries.

;

I !

i
I
I

I
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Geologyt Pre-cretaceous limestona occurs j -. ~J.sccn-

tinuous lenses interbedded with mica ,.. .:.>~ .... t and intruded

by granitic roCks. Th1s depo-:':'c, as well as a number of

other limestone le:rH!o~ r is part of a large mass of meta­

morphic rock that extends about a miles southeast frau

north of Lamb Canyon to Soboba Hot Springs. Several

small layers of blue-gray to gray and white, fine to

medium grain~d, crystalline limestone are exposed in two

quarries and adjacent road cuts. The beds strike N. 550 \tJ.,

and dip 55 0 NE. Although the rock appears to be high-

o

calcium limestone all of the bodies Observed,are too
.,.- _', "",,:: ~ -~'..J.~, :, ..J .Ii......, 'Ii':..,.;" . .:...-:.'/0.- .. ,.... ..f .~-.

small for econom1c operation.~'The sequence exposed in
rf· ..,

the road slot along the east side of the ~est or lower

quarry frcm south to north is as lollows: gran!te and

schist; blue-gray limestone with minor scbist and granite

interleaves, 90 feet; gneissic granite, 30 feet: gray to

white limestone, 30 feet (the layer that: was mined):

schist and gran1te containing about: 6 thin limestone

layers ranging fran one foot to 4 feet in thickness, 200

feet. The l1me:stone layers are exposed for a strike

.- ?l/3-

j ~
-.;;' ~•• '!' :" ....~~

(
\ ....

"
(

:,....,..........:. ". ... .. ,
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length of about 250 feet in the quarry and road cut.

About 500 feet to the northeast a second sequence of

schist and l.1.rnestonej parallel to the first sequence,

is exposed in a shallO\-l road cut. Here three beds of

gray to white, fine to medium grained; crystalline lime­

stone are exposed over. a distance of about 150 feet.

The limestone oods are 3 to 4 feet thick and are inter·-

leaved \-J1th schist and intruded by granite. The beds

can be traced along their strike up the ridge to a

eecond quarry (east or upper quarry) about 500 feet
&,ot"

eouth~ of the road cut.

I
I
~

!
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Developments The west quarry, adjacent to the road,

is a side-hill cut about 50 feet-long, 50 feet wide,

with face 25 feet high. The east quarry, above the road,

1s a aide-hill cut abcut 50 feet long and 15 feet deep.

Productions Undetermined, prObably no mera than a

few thcu5unds of tens.
,

References: Aubury, 1906, p.,j76: Loga.n, 1947, p. 271j

C.H.G. 7/2/63. -;: ~\ J t:.J ,,/.,,~ ?--._,.' -,'; L{'··V/ J:i:> -./ l~ .--'
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(t )/ I C\. I,;', Co L~)1 '.. t· i '_) /'.'; I ( I

~",nHr!lVert1n~DePOSi~S-NOrth.-Of -Blythe),:

. 1\
Marl and travertine have formed local caps,

flanking sheets and buttressed benches .+iig-r:?".:::7' on

spurs and fcothills along the south and east flanks of

the Big Maria Mountains, and the south, east, and north

flanks of the Riverside Mountains; two, arid ranges

lying north of Blythe. These deposits are the remnants

of a shore line of Pliocene(?) age, possibly that of a

former, more northern lebe of the Gulf of California

(Hamilton, 1961, p. 276-277). The marl appears once

to have been beach or near shore sand composed almost

ontirely of marine shelle, shell fragme~ts, and the
(-.
\....J; tests of microorganisms. The travertine was prcbably

the result of the precipitation of calcium carbonate

fr~~ saturated, saline water. Ma~y of these deposits

grade downward into subjacent alluvium and talus and at

same localities the interface between cemented debris and

underlying loose regolith has been the site of deposition

of manganese oxides.

To date (1958) these unusual deposits of calci~

I

carbonate have been exploited in only a small way as a

source of dimension stone j~~g:~.-;J) and manganese ore.

A local demand for agricultural marl is unlikely because

of the natural alkalinity of soils in the Palo Verde

Irrigation District.

References a

R.B.S. 4/10/58

Hamilton, 1960, p. 276-277; Thomas 1961, p. 69;
r ~)
..J (L",I) (\ / (" J ~ , , / . j , .1., \ / i;:': /)

, (j J V' --- ,

. _c ~1/ _.
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Moore Limestone Deposit (Bautista Canyon Deposits)

Location: NE~NE~ SGC. 34, ~. 5 S., a. 1 E., S.B.M.,

Hernet ~dr~ngle, 1957; about 7~ miles southeast cf

Herl'let on the ",rest side of Bautista creek, about 1,500

feet west and 300 feet above the Bautista cr30k r03d.

Ownership: Undetermined.

Histor.i: Deposit was quarried on a small scale in

the middle 1920's by J. S. Moore, Winchester. I'roh~ly

the rock w~s crushed and marketed as poultry grit. By

1929 the property was idle and apparently has since

remai~ed idle.

'!". .•' •.
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Pre-Cretaceous limestone occurs in discon-

tinuous lenses and bunches interbedded with mica and

hornblende echist and intruded by granitic roc~s. The

metamorphic sequence strikes northwest (roughly paral­

lel to the tra~d of Bautista Canyon) and dips 650 -75°

NE. ~(o lenses of fetid, coarsely crystalline, white to

light gray limestone with some associated tactite, horn-

blende schist. and hornfels crcp out across a south~~st-

trending gUlch. The l~~r lens 1s 20-30 feet thidt and

extends both north and south of the gulch. The upper

lens is separated from the lc~r lens by 50-100 feet

of schist and granitic rock. 'l'his upper lens is best

(::::;.,. exposed along a fire break at the ridge top where the
~-_/

lens may have a maximum thickness of 100-125 feet. It

does not appear to have much strik3 length and seems to

pinch out rapidly -to the south. Ground water has dis­

colored the limestone to red an unknO\l.'n depth fran the

surface and the rock 1s extensively fracturod. Some

of the limestone 1s graph! tic and some 1s eky-blue

... . .... f



similar to Crestmore rock. Roservcs cannot be estimated

without further development work and intrusicl"1S of gran! te

may be encountered. Two random type samples collected

by the Division of Hines in 1953 and chemically analyzed

by Abbot A. ~ Inc., San Francisco sho~~d the material

to be dolanitic as follows:

lple No. Insoluble Fe20 3 cao MgO P20S
and

Al20 3

C.-Nl 11.46~ 0.60% 38.92% 8.65% 0.12%
C.-N2 0.86 0.38 50.00 4.89 0.17

Development. Side-hill cut 50 feet: long with face

20 feet 'high. Rock 'Was lowel."ed fran the quarry to truck

at road level by means of a gravity incline tram car.

Apparently this was a small scale hand-methods quarrying

operation.

Production. Undetermined, probably no more than a few

hundred tens.

References. 'rucker and Sampson, 1929, p. 516: 'I'ucJeer

and Sampson, 1932, p. 7,. pl. 1: Tucker and Sampson, 1945,

p. 1721 Logan, 1947, p. 212; '7~.. j) ::\.)/->-...:) , J /l.<....j' / /J o·-)?--

C.H.G. 1/2/63.
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l~ightingala Limestone ~" -

}, .. '~t ... \ j "

) , , ,I " -:; P',-
. "

Location: Secs. 6, 8, 9, 10, 11. 12, T. 7 S.,

R. 5 E., S.B.M., Idyllwild quadrangle, 1959, and Palm

Desert quadrangle, 1959; on the north and northeast

flanks of the Santa Rosa Mountains astride State High-

way 74 at Nightingale.

ownership~ Palm Canyon Rock Products, Inc., 865

North Palm Canyon Drive, Palm Springs, holds an unde­

termined number of claims (YJ10w0 as the Beckelroan-

Lucas l~estone deposit) in section 6 at t~a head of

'. Palm Canyon. Henry B. ?attle and Asp-oc!ates, 218 s.

( ) Palm Canyon Drive, Palm Springs, hold cluime in the N~
sec. 8, under the name White Ridge Dolomite Claims.

Section 9 is owned in part by Palm Springs Alpine

Estates. In section 11. at the head of Deep canyon,

50 acres of rugged terrain are ow~ed by the H. T. Lucas

Mining Campan~r, 1534 Uorth Hobart Blvd.. Los Angeles 27.



History: L1..-ncGtone in the Nightingale area has been
. _ p. 5"S~

knC\\'n for many years (Merrill. 1917 L191il, j\fig. 4).

Parts of these clepofiits have been l;.nov.n as Pinyon Flat,

l~rris, an~ Big Hill Deposits (Tucl;.er and Sampson, 1945,
I

pl. 35, no~ 233, no.236; Logan, 1947, p. 271-272). In

1946 ~'lri9ht (pl. 1) mapped the limestone exposed in

T. 7 S., R.S E. 'l'he Lucas Mining Company developed

their property in Deep Canyon since World War II and it

wan probably most active during the 1950's. A crusr~ng

and ~~ind1ng plant was built at the quarry site but was

abandoned in 1957 in favor of their present plant near

~loueano Palms~ In 1958 this operation was leased by

Imperial Limestcne Products, Inc., ~ho operated the

pro?e~tyuntil 1960 ~hen the operation wae again.

assumed by the H. T. Lucas Mining Company. This property

has apparently been intermittently active since 1960.

Roofing granules and e~ccrative stene have

been the chief products to date.

--8!5J.-

I

'.
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Geology: The Nightingale limestone deposit is part

of a narrow belt of carbonate rock \o..'hich is irregularly

exposed for a aistance of about 6 miles from the head

of Palm Canyon southeastward acros~ the head of Deep

Canyon and thence into Horsethief Creek. The l~estone

is part of a met~~orphic sequence composed mostly of

schist and gneiss which continues southeastward across

the divide bet\o..~en Toro Peak and Martinez Mountain,

and d~m the southwest side of Black Rabbit and Martinez

canyons and on into San Diego County. In the Nightingale

area Wright (1946, p •. ll) estimated the thic~ess of the

lL-nestone unit to be as great as 200 feet. In the east

part of eectio.."1 6 the maximum width of outcrop is about

1,300 feet. '!'he strike of the metamorphic rcc."'<s ranges

from north, 1n Pa~ canyon, to easterly in the Nightingale

area. Dips range from about 30G east to 40° north.

This and other similar limestone units are part of an

extensive irregular mass of metasedimentary rocks named

the Palm canyon Complex by Miller (1944). Miller con­

sidered these rocks to be Paleozoic in age and they are

intruded by Mesozoic granitic rocks of the southern Cal­

ifornia Batholith. Locally, especially in the Martinez

canyon area, the limestone is altered to impure marble

and tactite. In the Nightingale area the limestone is

white, medium to cOarse grained, and, though strongly

sheared, large masses contain no visible impurities.



/

The follow1ng data, eubmitted by Mr. Harry

BeCkelman, Palm canyon RoCk Products, Inc., is an analy-

sis of one sample by The Eisenhauer Laboratories, Los

Angeles, February, 1959: caco3, 99.94%; CaO, 55.57%J

i MgO, 0.21%: Mg, 0.10%; Fe203' 0.04%: Al20 3, 0.06%:

5i02 , 0.43%: acid insolubles, 0.43%: E?O, 0.27%: loss

on ignition, 43.78%: specific gravity, 2.7: hardness 3.2.

Development: To date (1936) the principal site of

mining has been a series of open cuts and benches, with

faces as much as 75 feet high, extending through a hori­

zontal distance of about half a mile in sections 11 and 12

on the Lucas property. In June, 1958, blasted rock ~as

being handled with a front-loading dozer, a shaker screen,

and belt loader, tile raw product being truc~ed to the

H. T. Lucas Co. roofing granule plant near Thousand Palms

(Photo.....Jj •

Production: A la%'(je tonnage of material appears to

have been removed from the Lucas property but no accurate

tot:al was cbtained. Late in 1962 the Thousand Palms

qranule plant was using about 200 tens of \Vh!te limestone

a month; a demand Which required only sporadic quarrying.
( -: \

References: Merrill, 1917 Lf.91il, p." -~~; Miller, 1944,

p. 21-25: TuCker and Sampson, 1945, pl. 35, no. 233,

no. 236; Wright, 1946, p. 11, pl. 1; Logan ,1947, p. 271-

272 1 37 12 ''''"' I ;'-., I 1/. J/ I> -, ,--"., p. , no. .,j 'l:,) '- :,' ,< " )) A)" .. .,' <'t.:J / . ../ 1/
J . v'

C.ll.G. 8/20/63.
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Nonhof Deposi t

Location I Sec. 16(1) T. 4 S., R. 7 W., S.B.M., Corona

South quadrangle, 7~', 19541 nor~~eastern flank of the

Santa Ana !-1ountains, about 3 miles southwest of Corona in

the vicinity of Hagador Canyon. Location not verified.

Ownership: E. R. E. Nonhof, 1116 Ramona Avenue, Corona

(1924). Undetermined (1961).

History: Mr. Nonhof located one claim in 1915 on which

he reported a bold outcrop of "lime", 1,500 feet long, about

70 feet wide, and SO feet thick1 developed by a short

adit. The "'oritar was unable to locate such an outcrop

in 1953. Ruins of a omall lime. kiln are said to have been

found in upper Hagador Cany~, in 1907, but were not iden-

~fiable in 1953~

Geology: Several small exposures of pyrite and

limonite-bearing medium-grained crystalline limestone

crop out, and limy metashales occur in the Triassic (1)

Bedford canyon Formation in the area. Perhaps these

materials were the source of "limestone" for the small

kiln.

Development: Several short adits, and a number of

prospect pits have been opened in the area.

Productions Undetermined.

I

References I
) ;/ -- ~.

./1

C.H.G. 3/3/61

\' J 1/_- C;..,;; (./



Magstone Products

See = castro Quarry.

-f55-

f
\

,

\



I

.\

Seet

"'---~ ----••••_-_._ •• _~- _. '.- -. '._'~~~--';:;:-:'-"_.-- -:~----"--:':._~~ - -------. - ••~.- _ .......~._._~~.........- ..... ,_. ~--~ , .... :".__ ._0 •• - _0_ "'-''-'-'''l.--J-~''';-;'~ . ,..... .....:

Snyder Deposit:

Lamb Canyon deposit: herein.



Bautista Canyon Deposits

See s Moore limestone depoei t and San Jacinto Rock

Products Company's limestone deposit herein.
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Harris Limestone Deposit

see Nightingale limestcne.

-gSg-



'. t
~ Prospect (~~ ~j~:~) '.

Locations NW~SW~ sec. 32, T. 4 5., R. 6 W., S.B.M.,

Corona South quadrangle, 7~', 1954; northeastern elope

of the Santa Ana Mountains, 7 3/4 miles southeast of

Corona, just east of Bedford Motorway.

Ownership I Undete.-mined.

History. Undeterndned.

Geology: Discontinuous lens, 20 to 30 feet wide, and

about 1,000 feet long, of dark gray fine-grained lime­

stone. lYeathers light gray. ApparenUy in part

brecciated. strikes N. 650 E., dips 75 0 ~~. Occurs

within graywacke and slate of the Triassic(?) Bedford

Canyon Formation. Reserves are apparently small.
",

')
-.J

Analysis by Abbot A. Hanks, Inc., June 1956 of one

random type sample collected by the writer was as follows.

Si02 Fe203

9.18% 0.80%

cao MgO

43.74% 0.83%

Development I Undeveloped prospect.

Production I None.

References. Gray, 1961, p. l17j ~I £,V~; ;:-'A//::.h7))'1b_)~.

C.H.G. 3/3/6/.
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Mira Lema

See: Glen Avon Limestone Deposit.
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Old City Quarry (Fairmount Hill OUarry, North Hill 0u3rry)

See under Rock rroduets, Broken and Crushed Stone.

- ~6/-
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North Hill auarry (Fairmount Hill Ouarry, Old City Quarry)

See:Old City Quarry under Rock Products, Broken and

Crushed Stone.



x
New City Ouarry

Location: ~ sec. 36, T. 2 S., R. 5 w., S.B.M., River­

side East quadrangle, 7~', 19531 northeast-trending,

isolated bill on the north side of Central Avenue, three

quarters of a mdle east of Victoria Avenue in the City

of Riverside.

OWnership: Undetermined (1963).

History: During the period from about 1930 to 1942

the City of Riverside quarried limestone for use in 011

and macadam construction of city streets. Many of these

streets are still in use in 1963, and apparently will

continue to be serviceable for m~~y years. The qua1'ry

was shut down because of World ~;ar II and apparently

has not been reopened, but small amounts of remaining

loose material may have been used intermittently. During

the 1950·s extensive residential construction began in

the area and by 1963 the deposit was surrounded by hanes

and the floor of the old main quarry was occupied by

a swim club. Future quarrying appears unlikely.

\.

\
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Geology, The quarry and adjacent hill are undGrlain

by a sequence C!f pre-Cretaceous metamorphic recks

intruded by hornblende-biotite-quartz diorite. Larsen

(1951, -plate 1) mapped the metamorphic rocks as Paleo­

zoic and assigned the intrusive rocks to the cretaceous

Bonsall Tonalite. The metamorphic sequence strikes

about N. 40° E., dips 45° to 70° SEe and baa a surface
ll.v'

expose of about 1,500 feet along the strike and a width,...

of about 300 feet. The maximum true thickness of the

metamorplU.c rocks is 200 feet at the south end 'of the

deposit and thins to about 130 feet at the north end.

I, The sequence exposed at the south end of the deposit,
\

(-\ fran \o.'est to east is: quartz dior1te1 limeGtona and
\..~i

predazzite, 40 feet, quartz diorite, 15 feet; pyrc~ne

hornfels, 25 feet: quartz diorite, 10 feet, skarn, 5

feet, l~estone and predazzite, 105 feet; quartz diorite.

'!'he limestone 1s medium to very coarse crystalline, white,

./

in the quarry urea and some have be€n reported by Murdoch

and \~ubb (1956).
-\">AJ/-..... A J . ..._........ • ..._.
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Development: Most of the quarrying was in the east

limestone layer fran one irregular side-hill quarry about

1,000 feet long opened on the south en~ of the ~eposit

and extending along' 1:11e strike of the limestone. This

quarry was about 200 feet wide and had several irregular

bench levels. At the north end of the deposit both the

east and "''est limestone layers have been quarried from

a side-hill cut about 200 feet long acrose the stika of

the limestone layers and 150 feet wide. During the

period of greates~ activity in the middle 1930's crushing,

sizing, and storage facilities were located at the quarry.

Production: Total undetermined, probably a few tans

of ~,ousanda of tens each year during the 1930' s.

ently all of th!~ limsstono 'I.,as used as broken and

crushed stone in stroet construction.

Appar-

References t

C.H.G. 7/30/63.

Larsen, 1951, plate 1:
-./
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Riverside Cement Company, Div~~~on of American Cement

Corporation (Crestmore) Deposit and Plant

Locations w~ sec. 2 (proj.), E~ see. 3, T. 2 S., R. 5 W.,
-

S.S.M., San Bernardino quadrangle, 19547 about 3 miles

northwest of Riversice at Crestmore Siding at the eastern

margin of the Crestmore Hills.

~ershipl Riverside Cement Canpany, Division of

American Cement Corporation, Mill office, P.O. Box 832,

Riverside.

History, The Crestmore deposit has been mined for

more than 60 years. Apparently the depoe! t was first

f :~veloped in the late 1890' s by the American Beet-Sugar
. ~...

(
\.~/' Canpany and in the early 1900' G was operated by the Sky

Blue ~mrble and Onyx Canpany for building stone and lime

(Aubury, 1906, p. 75). In October 1909 the Riverside

Portland cement Company completed a dry-process plant

which has since been in continuous operation. The first

quarry was opened on Chino Hill and quarrying operations

later were extended to the north side of Sky Blue Hill,

~e northeastern of the twin hills, and the North Star,

Lone Star, and Wet Weather quarries were successively

opened. Rip rap was taken from the Commercial quarry on

the east side of Sky Blue Hill beginning about 1912, but

later limestone from this quarry was used for the manu­

facture of cement. The Crestmore mine, in which a modi-
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fied block-caving 'system of mining &vsntually was employed,
~""was opened 1n 1927 -to extract the Chino lkcstone beneath

the floer of the Chino quarry. The mine was worlt~r.t through

a S-canpartment vertical shaft. 350 feet deep and is Q.'"1e

of the few operations known to have used block-caving

techniques in the mining of limestone. Block caving at

Crestmore haa been described 1n detail by RObotham, 1934,

Bucky, 194-5: Wightman, 19451 and Long and Obert, 1958. In

1941 surface quarries, including the Little Hill or Henshaw

quarry 1n San Bernardino County 1~ miles northwe.st of the

plant, were reactivated to supplement the underground pro­

duct.ion and in 1948 Jensen quarry (described herein), 2~

miles west of the plant, became the maj or source of

limestone. In February 1954 the Crestmore mine was shut

dO\tm and Jensen quarry supplied all the limestone until

March 1955 when work started on a new underground mine at

crestmore to continue extraction of the Chino limestone.

'!'his mine, utilizing a room and pillar system, went on

full production 1n June 1956 and has since supplied all

limestone requirements.

(
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The Cree-~s ~lant had a r~~ed annual capacity

of 2,000,000 barrels in 1914 and by 1945 was~~ll over

3,000,000 barrels from 13 kilns. Early in 1958 R1~s!de

Cement Company merged with the Hercules Cement Corporation

of Pennsylvania and the Peerless Cement Corporat1.on of

Michigan and became the Riverside Division of the American

Cement Corporation. Plans were announced for extensive

modernization and expansion at Crestmore and in 1958 a

new administration and laboratory building was completed.,

During 1960-61 new secondary crushing facilities,

new packaging and storage facilities, and a new white

- cement plant were cc:mpleted. The new white cement plant,

built adjacent to the existing gray cement plant, was the

first new white cement plant built in the United States in

many ~ears, and is one of the few in the world and the only

United States plant to use the dry process. The white

plant went on stream in mid-196l wi-th a capac!ty of about

250,000 barrels from one rotary kiln (9 by 253 feet).

Late in 1961 work began on an extensive modern­

ization program for the gray plant including silos and a

complete new r~w end ~~th blendin~ pi~e~. This~con-. I J.l
CJ.,.(.\ ~,l'-o ~w)r-'''''~ ~L .....~~.~v>~_. ,_~. ~ 11163. '-A-Y7 _ qr.,

struction was canpleted in 1963\ a:111J. later phases of the

modernization program, which will include Urlf'\: --the repla-ce;:­

~ -ment- of _the finish-...end· and-.f1nal.-};.y--- enlargement of raw
(

materials handling capacity and installment of new rotary
. . /11 I 4' -' .' ' rkilns, wer5 under way. ~.i- .,...•.' ..•.,-. .,b ;'- c",.-..',:··.··v·. ;).I·_, ... ~!. ,." r' .. A,.~... .,'("': V·-

I ,( 1 ~ --.. / - - 7:' _.
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Geology. At crestmore li.:..el3tone and siliceous I~~i:a­

sedimentary rocks OCC".lJ:' as a l<lr";l\o: screen in Cretaceous

quartz diorite {Bonsall Tonalite). The metamorphic rocks
.-

ha'tt~ 1;.ere;) called the Jurupa Series and are regarded as

,tJl:'obably of late Paleozoic or early Mesozoic age. The

limestone deposit consists of two roughly lenticular

bodies which crop out and are separated ,by about 500 feet

of quartz diorite. The limestone bodies strike north

and dip about 45° east. At depth and to the east the

dips flatten to about 25-30°. the two bodies thicken. and

they are separated by only 100 feet of quartz dieritee

This quartz diorite layer is a very important feature as

it permits the underground extraction of the lower lime­

stone body without disruption of the upper body which

is. overlain by water-saturated alluviwu. In the outcrop

-6'69 -
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area the limestone bodies range from 200 to 300 feet in

thickness, but to the east the upper body (Sky Blue Lime­

81:one) is about 500 ~eet thick and the lower body «''hino
;

Limestone, also called the Stanley Bed) is nearly 400

feet thick. The bodies extend about 2,500 feet along

strike and are cut off at each end by quartz diorite. The

limestone in both bodies is white, fine-to coarse-grained

crystalline rock and contains varying amounts of brucite,

the lower body conta~ns ,extr,~lY,w?itefro~.. and mil;l ~ ... ' 'to 0.3.
A ../:,0', ,Cl ,>_",J.L.) .......J "'6 t_< V'-~L>_~,.>- ."...,~ ~_o/ 5,5:85" '7'J -' .J

f.eed av~rages abO':l1:. 95 PE:rc~t C~C03. 1\ I~ add!tion to,
r. .J').) ~/ A\1 0 3; }-...-.,A j F<-'"l.V2,; ~/ I''i OS.I v'-"'"~,: t,.loJ~ .!/5,8o/~~
being an important source of limestone, Cresbnore is a

-Y70-



Development: Since June 1956 all mining has been by
-

means of an open-stope, room-and-pillar mine. Completed

u.'1sup~orted rooms are about 60 feet wide and 70 feet high

and 200 feet or more long, extending across the width of

the deposit. The roans are mined in t\<.'o steps with an

initial 3D-foot cut and then a 4o-foot slice 1s taken from

the floor. Drillil'lg is by an Ingersoll-Rand jumbo

mOWlting four 505 '-'et drifters and by Gardner-Denver

Air Trac drills. A Pitman Giraffe, mounted on a diesel

truck, is used for loading holas and scaling in the

roans. Roof bolts are used where necessary. A£ter

blasting, loading in the rooms is done with Marion 93-M

electric shovels equipped with short boom and sticks and

a three-yard bucket. Kenworth a02-E electric trucks

transport a 3D-ton load from the face to the surface

up a spiral adit and ramp with 10 percent grade. In

1963 the averaga langth of truck haul is l~ miles and

mining 1s on the 220-foot level, 680 feet below the

surface. Ev~--.JJY~ /#:(/ ~L 71..~ 0~ '6
eo-~) W;f~~~~z:;..~ ~ Iv~ 4~.J~
1963,. tf

/
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The electric trucks dump directly into the 60

by 84-1nch primary jcl\'l crusher. Secondary reduction to

minus 3/0-inch mill feed is done in a BUlldog center-feed

icpact mill. These facilities supply botil the white and

gray plants. ~econdary crus:'1ing output for gray plant

feed is conveyed to a ground ctorage area t'lhere raw

materials are automati.cally etored, blended, and reclaimed.

This oparation, installed in 1962, utilizes wing-type

traveling tripper stackers, continuous smnplers, and

bucket-equipped digging wheels for reclaiming_ Fram

the storage arca blended mate=ial gocs by belt conveyor

-to tho mill-feed bins in the ra~;l grinding departInr.!nt.
i

(.:-\. ~lhe6a operations are handled fran a ne~\'ly installed
\

rmnote con~ro1 rocm. Blanded w4terial is fed to 13

rotary kilns (8 f~et 10 inches by 125 feet). This

dry-process plant hzls a capacity of about 3,250,000
~ ~30-/~f ~/'- ,k:.{?VJ W'T.4 -(--- '~':£.<./ F" --U-I'~ tZ /'3.~

barrels. ~./"il (_ 'I.,-(.<t ',. /-:-)_..~. "-;" 1('.<4 .111C:~ 7:~ ~....:/~.. I
') ,.J. I t, " ..-, ~ ...,.;.~ I~·...-J "~""'.JI1".1 _t. +- '~ ~ ~ /. '( t ..... / ~ ~

. :t~' ~:.. ~4 L,"::;--~ ,::-;;0; jOOJ.r(t.1,/V:-'-<) • C.... ~,>(.c.-::;: <l4L.,,"~~..r~' ..-~ ~l> .,r"'-.. -1,-,," /..A...4.!/~ '. a...~

~rJ<>~? "6_.~~__1C~~_~d~i:~_~~~O _~~~:stona. ~~~. m~=~.~_al_~ u~~~ , :/-
include: alluvium, from shallow pits just east of the

plant; gypsum, iron orar quartziter and red clay frCX!' '
\ \" <. i I __

/, ~ ~ ...... - _~(.- 'f~ ....~ "'" -~

_~ comp~y ~ne~ in Temescal Canyon (Corona clay pit)j\~~
.~ , (. ,,",,,_ ~C""..r'-,,- _0'.--". ,

-er--1be~11Q'rtifrfr-. Special materials used in the \tlhite plant

include selectively mdned white l1ffiestone1 white silica

sand fran a canpany pit in tho Corona sand district (Smith

::i11ca Pit) --<1eser1Ded-hereiri} and a low iron clay.

", ,:
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The Crestrnore plant manufactures port.land cement

Types I and XI, block cement, plastic cement, gun plastic

cement, and white cement. These products are marketed in

bulk and in bags under the brand names "Riverside 11 and

tlRiverside ~1hite".

Production: From 1930 to 1954, 7,882,000 tons of lime-

stone and granitic materials were extracted from the

Crestmore mine by block-caving methods. Since 1956 produc­

tion has been about 80,000 tons per month. Total produc­

tion not determined.

References: Aubury, 1906, p. 75-76, Merrill, 1917

L!91i7, p. 555-559: Eak1e, 1917, p. 327-360: Tucker, 1921,

p. 324-3251 'l'Ucker and Sampson,· 1929, p. 517-5191 Robotham,

1934, 20 p.r Woodford and others, 1941, p. 351-381: W~~­

ford,.1943, p. 333-365, Bucky, 1945, p. 114-124: Tucker

and Sampson, 1945, p. 173-1741 Wightman, 1945, p. 215-224,

Logan, 1947, p. 272-273, Burnham, 1954, p. 54-577 Burnham,

1954, p. 61-70, Persons, 1955, p. 76-78, Wightman, 1956,

P. 33-36, p. 78, Wightman and others, 1957, p. 450-454,

Long and Obert, 1958, 21 p., Burnham, 1959, p. 879-919,

Murdoch, 1961, p. 245-257: Utley, 1961, p. 127-130; Bowen

7 10 11 ' c 1 E'J~l''' l...,.,j 'j.,-... /11._ 1 p._~and Gray, 1962 p. , , • "<~-,. / "C/ .-I

//9/&L.L .-I

C.H.G. 2/2r/63~
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San Jacinto Rock Products Company' s Limestone

Deposit (Bautista Canyon Deposits)

Location: ~~~SE~ sec. 35, T. 5 S., R. 1 E., S.a.M.,

Hemet quadrangle, 19571 about a miles eoutheast of Hemet

on t~~ ~~st side of Bautista Creek on a steep hillslcp9,

150 - 200 fc~t above the creek level. '

Ownership: San Jacinto Rock Products Company, G. W.

GrQ:en, president, ean Jacint:o held one 20-acre claim in

1945. Undetermined (1963).

History: Quarry opened in 1926 ae a source of poultry

grit a~d was intermittently act:ive as late as 1929. By

1932 the property ~as idle and apparently has since

remained idle.

- 'i7tf-



Geology: Pre-Cretaceous limestone occurs in discon-

t1nuous lensss and bunches int·$rbeclded 'with mica and

hornblende schist and intrudl3d by granitic rocJ~s,

apparently part of the same sequence as exposed at the

Moore deposit, c.'1e:t r~.ila to the northwest. 'l'he lime-

stone strikes nortllwast and appears to dip al)O"..1t 450 S'iI.

where exposed in t~.'JO .::uts, but the extent of the beds

canno'l: b3 d::;l'termin.;d because of soil and. talus cover.

The uppercut is near a hornfels ~'1d gran1ta contact,

the upper l~nit of th~ 11meSt~~3.· Exposed in the cuts
I • ~~, ~ , ..... c -. ,

Wr.'· .~ '.'.:" >. "',}
is masSivc,~,~ry coar3ely ~Istalline limestone, some

of \vhich is graph!tic. Ground water has discolored tho

limestone to red for an un."tna..rn depth fran the S".Jrfaca

a..~d tha rock is extensivoly fr3.ctured. 'rlla li.-nas';:ona

appears to be of good q..1alit'y' but rosarvcs cmmot be

estimated fran present e::poeurea and 1nt..~.sions of granite

may be expected. Th:rea rnnd<:r.l typo ~amples collected by

theD1vision o~ !11ne~ in 1953 ~~d cherndc~lly analyzed by

Abbot A. Hanks, Inc., San Prancisc,+ were as follows.

'le no. Insoluble Fe203 CaO MgO P20S
and

Al 20 3

.-51 1.56% 0.26% 53.17% 1.30% 0.01%

.-52 0.92 0.26 54.24 0.94 0.01

.-83 0.86 0.22 54.85 0.46 0.01
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Developments Two side-hill cuts. LO"--er cut is about

150 feet above creek level and is 100 feet long, 15-20

feet: wide, with face 30 feet high. The second cut is

about 80 feet above and is about 50 feet 10.."1g, 10 feet

high, and 15 feet wide. Blast~d rod~ was allm~~d to roll

downhill to the road where 1t was loaded onto a trucJ~

and hauled to ~an Jacinto =or grinding in tho company's

plant.

Production: 500 tons by 1929, apparently lit~le, 1f

any, later production.

ReferenceSt Tucker and S~aon, 1929, p. 519-520;

Tucker and Sampson, 1932, p. a, pl. 1: Tucker and

Sampson, 1945, p. 1721 L09an, 1947, p. 273~ r......l/ Eu.~ h.-I/J-.-c:<-;:
-/ / ,:J.-/Ie' -

1/
(b_j (--.

C.H.G.7 2 63.



S1ms Limestone Deposit

Location: W~~h~ sec. 7, T. 4 S., R. 1 E., S.D.M.,

and E~NE~ sec. 12, T. 4 S., R. 1 W., S.D.M., San Jacinto

quadrangle, 7~', 1953; Northern San Jacinto Mountains

about 7 miles southeast of Beaumont, 1 mile south of

the end of Highland Springs Avenue in the foothills

above the south end of San Jacinto Nuevo y Potrero.

()\..nership: Harold V. Sims, P.O. Box 16, San Jacinto

holds an undetermined acreage of unpatented mining cla~s

(1958).

History: Property located by Mr. Sims many years ago.

Considerable exploration work has been done. but the

property has not been put into production. In the early

1950's Kaiser Steel Corporation made an extensive exam-

1nation of the property and field examinations have been

made by at least ·one cement company. Access to the

property is difficult because of the pattern of adjacent

private land ownerships and the deposit was idle in

July, 1963.

-777-
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GeolO9"'.I: Pre-cretaceous limestone and schist inter­

fingered by granite occurs in two irregularly shaped

bodies. The metamorphic sequence strikes northeast and

dips steeply north"-'est. The 1arger metamorphic rock mass

1s about 1,500 feet long and 1,250 feet wide; the smaller

mass, 500 feet to the west across a deep canyon, 1s about

750 feet long and 500 feet wide. Both of these bodies

are largely limestone and dolomite, but also contain

interfingered schist and granite. The limestone is gray

to ~bite, fine to very coarse crystalline, and contains

some thin, irregular, seams of gray dolcmlte, as well as

soveral large, spotty and irregular pods of dolomit3. In

places the limestone is banded and 1n other places con­

tains a few small graphite crystals and graphitic s~eaks.

Three main bodies of high calcium, coarse, ~r~te crystalline

limestone are exposed. Perhaps each of tl"..ese high grade

bodies contains as much as 200,"000 tons of readily avail­

able limestone. The deposit also contains several small

masees of reddish-pink, mediwn grained dolauite which

might find favor as a decorative or building stene.

-f78'-
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In March, 1957, the Division of Mines collected

seven samples from the east body and these sa~ples were

chemically analyzed by Pbbot A. Hanks, Ine., San Francisco,

as follows!

No., location, and description CaO MgO

N. end of the c. ridge where bast 0.67% 0.03% 0.17% 55.1~6 0.28% 0.01%
18. is eh~osed: glassy, blue-grayish
-~hite, coarsely xline 15.: very
uniform, aVe grain size about 0.6
em.

4.28

0.27 0.16 36.73 15.91 0.01

N. end same ridge as spl~ 1. Mass
of medlQ~ to fine-grained, blue­
gray, uniform rock about 20 ft.
long and 2 ft. thic.~.

Near N. end of S. ridge: thin, irre- 0.58
gular dol. seams cutting coarser-
grained 18.: light blue-gray, fine
xline rQ';~ ~~ ~rsa calcite bands.

0.19 1.09 52.20 0.47 0.01

Near S. end of best ls. mass: coarse 0.24
-grained (1 em.) glassy ~hite ls.,
with sparse segregations of fine
graphite. -

w. side of S. ridge in fire break; 0.60
reddisl~pink, medium grained dol. in
a single mass about 4 ft. ~ide.

"GUlly" section along trail, t~d 0.16
rock: coarsely x1ine, glassy white
rock with bJ...::lr.k gr~~hita xls. and a
fow sraplUt,tcstreaks.

North sub. lens, on trail near N. ena 0.24
of deposit; coarsely :uine b1uish-
gray and glassy ~te variegated 18.
cont~ining~ ~nall graphite xlc.

_v7ct~. 0 I

\
0.06 0.07 55.530.22 \.1.02

0.36 0.15 34.47 17.76 0.14

0.03 0.05 55.72 0.13 0.01

0.05 0.06 55.14 0.54 0.01

\.
../
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Development: . 'l'he limestone bodies have been explored by

trails, and extensive bulldozer cuts ll-t"1d jeep roads, and

perhaps by drilling_

Production: None.

References a

C.B.G. 7/2/63.

Fraser, 1931, map facin, p.
; J f / -,
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SnO'\'l Rock

Locations S~~ sec. 5, T. 2 S., R. 5 W., S.B.M., San

Bernardino quadrangle, 1954, southeastern part of the

Jurupa Mountains, half a mile north of Sunnyslope and

about 4 miles northwest of Riverside. Plant is at the

northwest end of 27th Street.,
. . j': • •. ' /

~·.~Ij .... - . ....-. :.• \... _.' -,. ~. ", ..... {.h.,./JJ.'...~r.J "_,/"" /11 ..... , 'J
~nership I 1\Amer i can Cemen t corpora tion , Ri.vsJ:'1!l'ide

1 , ." I '",.,,,:, ~':)~eJ<...)

~t+.~sT1~on-,~P.O. Box 832, Riverside. Leased to and

operated by Snow Rock Division (7000 27th Street, River­

side) Sun Valley ~tlllB, Room 702, Glendale Federal

Building, Glendale 3.

Historyz In 1953 the Snc-Top Rock Products Company

began operating a l~estone-crushing plant at Jensen

quarry (described herein). ~"'hite limestone and marble

that contained excessive magnesia were trucked about

half a mile to the plant fran the quarry, then active

as a spurce of limestone for cement manufacture. At the

plant the material was crushed, screened, and bagged,

mainly for white roofing granules. Fines were used for

asphalt tile filler and other industrial purposes. Snc-Top

discontinued operations in 1960 and in November, 1961, the

plant was taken over and put into operation by Snow Rock

Who, in 1963, continue to make crushed limestone products.

Geologys Pre Cretaceous medium- to coarse-grained

crystalline, light gray to ~hite limestone (see Jensen

quarry herein).



Developments Snow Rock utilizes part of the Jensen

north quarry area. In January, 1963 quarrying is frcm

a segment of the north Jensen quarry about 200 feet long

wi th face Cl.bout 75 feet high. After blasting rock is

loaded by a l~-yard dipper shovel on Euclid l5-ton

end-dump trucks for transport to the plant. Some

secondary breaking is done at the quarry utilizing jack­

hammer drilling. At the plant trucks discharge to a

Traylor 28-inch by 36-inch primary jaw crusher which

feeds a surge bin. From the bin rock goes to a 10-inch

by 2o-inch secondary jaw crusher and then to an OVer-

strom Vibrating screen. OVersize goes, to a hammermill

and then to l6-by-16 rolls. Final crushing in two small

hammer mills to make the fine size reduces the material

to minus 12 mesh. Finished material goes by elevator

for storage in two silos. Most of the material is

marketed in bulk, but some is b~gged. Two sizes are

proau-:ed, minus 12 mesh to minus 16 mesh, and minus

3/S-inch to plus 1/8-inch. The product is marked as

white aggregate, mostly in the Los Angeles area under the

trade name "Snow Rock". It is used chiefly to manufacture

white concrete blocks and for white gunite sand.

Productions Plant capacity is 100 tons per day

maximum, and about 60 tons if making fines, only.

References I

C.ll.G. 1/23/63.

Gay, 1957, p. 574;
_!

_ t-c.,,/)
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Whitestone Deposit

-:. ..

Location: SE\~ sec. 8, S-;. sec. 9, E~ sec. 17, T. 2 S.,

R. 5 E., S.B.M., Joshua Tree quadrangle, 1955, and

Thousand Palms quadrangle, 1958: south flank of Little

San Bernardino Mountains along east Blind Canyon 3

miles northeast of Desert Hot Springs.

Otmerships Sees. 9 and 17, Southern Pacific Land Co.,

65 Market Street, San Francisco 5, leased to Edwin T.

Murphy and 'Harry Feldman (1959) 1 claims in sec. 8,

Edwin T. Murphy and Harry Feldman (1959).

History: Clai:ns were located and serne develop;:r.ent

done in 1959.

Geology: Several small pendants of crystalline lime­

stone or dolomite occur in foliated biotite diorite

<plaies and biotite schist (Chuckwalla somplex). One

carbonate body in the E~ sec. 17 is about 100 feet long,

a feet thick, and concordant with the gneiss. This

l~estone is coarsely crystalline.and white, but with

tiny pink brucite crystals and patches of yellow serpen-

tine (Proctor, 1958, p. 38). In the S::, sec. 9, a lens of I;""'-=J*,~

about 150 feet in diameter crops out.

Developments Undetermined.

Productions Undetermined.

References. Proctor, 1958, p. 38:
J

C.H.G. 5/20/61.
,-,
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~nitlock Limestone Deposit

Location: NE~ and E~SE~ sec. 28, and sees. 27, 34,

T. 6 S., R. 4 E., S.B.M., Idyllwild quadrangle, 19591

san Jacinto Mountains about 3 miles east of Kenworthy

Station, at the head of Bull Canyon.
,

OWnership: Robert M. Harris, 2380 Monterey Road,

San Marino ~~s 11 claims totaling about 1,200 acres. (1963).

History: These claims were located as association

placers about 1929 by Alan M. Whitlock and associates.

'1'0 date limestone has not been mined from this property

but the limestone has been extensively sampled and

explored by means of reads and open cuts. About 1953 the

area was examined by the National Cement Company who

planned to erect a cement plant at Hemet. Part of this

plan included transporting l~estone slurry by a pipe line

from the quarry site to plant site over a distance of 29

miles with a drop in elevation of 3,900 feet. This pro-

posal was abandoned for the announced reason that a zoning

permit could not be obtained because of local opposition

to the proposed plant site. Since 1953 the property has

been examined by several limestone consuming industries

but the distance frcm markets has delayed the canmercial

development of the ~mitlock limestone. The cla~s are

active and assessment work has been done each year.

I



Geology I The limestone deposits lie high on steep

ridges several ,miles east of Garner Valley and are

surrounded by granite. These carbonate rock bedies are

part of a very large belt of pre-Cretaceous metamorphic

rocks which trends northwest frcm just north of upper

Palm Canyon near State Highway 74 to about one mile south­

east of Tahquitz Valley. 'I'his mass of metamorphic reeks

is mostly mica schist, but also contains hornblende

schist, quartzite, and limestone and is about 15 miles

long and ranges fran about one to' four miles in width.

The metamorphic rocks are intruded by granite and several

large irregular bodies of granite, as much as two miles

lcng, occur in the central part of the metamorphic belt.

The h~tlock limestone deposit lies along the western

margin of the metamorphic belt near- its southern end.

Here the limestone-bearing sequence is several miles long

-cY,frtJ C. __) ..;J



and two or three thousand feet thick. The limestone

ranges from coarsely crystalline bluis~gray rock to

finer grained banded rock. It is friable at the sur­

face and deeply j 01nted both northeast and at right

angles to this trend. The apparent bedding is parallel

to the main north to northwest-trending j oint system. The

limestone layers are sanewhat interbedded with mica schist
'\and some searn rock and pegmatite dikes occur locally

with quartz-rich pegmatites and scarn plentiful. in small

bodies near the granite contact. Granite intrusions,

h~~ver, have not penetrated the limsstone to any great

extent. The largest continuous limestone bodies appear

to be about 1,000 feet: long and fran 300 to 900 feet wide ..

In 1953 the D1visicn of Mines collected one random type

sample which was chemically analyzed by Abbot A. Hanks,

Inc., San Francisco, as follOWSt Insoluble, 1.14%



From information furnished by Mr. Robert M.

Harris (written communication, 1962) the average of 13

samples, each frcm a different part of the property,

composed of 3 grab samples and 10 chip samples across

l~estone beds ranging from 30 feet to 350 feet in width

was as followsf Si02 , 1.56%; Al20 3 and FG203 , 0.92%;

CaO, 52.~~; MgO, 1.21%: loss, 42.81%: and frau 2 samples

s, 0.0075%. These same samples showed the following

ranges: CaO, 50.51-54.a~~: MgO, O.49-3.8~1 5i02 , 0.30­

3.15%: Al203 and Fe203, 0.18-2.45%. Reserves of high­

quality limestone apparently are very large. one private

report estimated at least 900,000,000 tons in sight

(personal camnunication, R. M. Harris, 1956).

Development: The deposit has been extensively sampled

and a number of prospect pits, cuts, roads, and trails

have been made in the course of development.

Production: By July, 1963, apparently none.

-"',

References:

C.H.G. 7/2/63.

~~aser~ 1931, ~p.~~cin9 ~. 54OJ
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Location:

·Hemet Magnesite Mine

NW~ sec. 31, T. 5 S., R. '1 W., S.B.H.,

Winchester quadrangle, 7.5*, 1953: 3~ miles east and

half a mile scuth of Winchester.

ownership. The mine is patented, and 1n 1958, was owned

by Mr. Roy Boswell of Los Angeles. Mr. Fletcher Nichols

of Hemet held an adjoining claim on the same deposit

(Sch~arcz, 1958).

Historys This magnesite deposit appears originally to

have been discovered and explored in the search' fer gold

(Hess, 1900, p. 38).

Between 1908 and about 1912 the deposit was
(I
0~worked for ~~gnesite by the Ca~ifornia Magnesite Co. for

use as cement (Gale, 1914, p. 516). By 1917 this venture

had failed and the mine was idle (Merrill and Waring,

1917, p. 119). In 1925 it was reported (Bradley, p. 61-65)

that the mine had changed hands a number of tLffies, that

development and production had continued, and that the

deposit was last mined in 1919 by the WeIman-Lewis Co.

of Los Angeles for Innes-Speiden & Co., Inc. of New York,

lessees. By 1929 the machinery had been removed (Tucker

and Sampson, 1929, p. 521). The mine has remained idle.



Geology: The Hemet ~mgnesite mine is on the crest of

a north~est-trendlng ridge (formed by the northeast flank

of a northweEt-p~unging, overturned, isoclinal fold

(fig. --I>. The rocks in the mine area consist of schist,

gneiss, quartzite, and intensely altered limestone which

have been intruded by amphibolite, peridotite, and pe~na­

tits.· The mine explored a magnesite-filled stockwork in

a body of altered peridotite e~~osed on the ridge crest.

The ore body is exposed through a horizontal distance of

about 700 feet and has an average width of about 150 feet.

Its depth has not been determined. The stockwork fillings

of magnesite form intersecting veins ranging fr~~ a frae-

tion of an inch to about 4 inches in thid~nes8. Gale

states (1914, p. 519) that recoverable magnesite car.lprises

about 10 p~rcent of the mined rock and gives the following

analysis of the II'.agnesite:-

S102 6.17%

Al
2

0 3+ Fe
2

0
3

0.80

CaO trace

MCJO 43.80

CO 45.022

undet. 4.14

\.

;
i .,



~Sch\\'arcz (1958) states that the vein material consists

of an intergr~dth of fine-grained magnesite and opaline

silica. The peridotite matrix was studied in thin

section by Schwarcz who gives the foll~~1ng compositionl

Magnesite 15%

Olivine 1%

Enstatite . 3%

Talc 20%

Irresolvable 6~~

Matrix (magnesite,

limon!te I opal

seI.-pentine ( 'I) )

Serpel1 tine

-f90 -
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Development: At present (1962} the ur.derground workings

of the mine are inaccessible. .rn 1925, Dradley (p. 62-64)

gave the follcwing clescriptic.-n t

"1-1inil1g is aone by open cut ar.d glory hele. A
tunnel has been driven N.60oE. in the main quarry fleor
to cut t.hc deposit thrallS}} drifts along the crebody
running U.40~W. rna ~outh rkift connects by a chute
with the glory hole SO ft. belc-.-.; tile top, and a raise
in the north drift haG been put up to tap the glory
hole. '!'he latter gives backs of 7-5 ft. Drifti.ng
will be continued southeast to detenuine the leng~h
of the crebody. It ~as the intention of thG o~€rators
to glory-hole the entire top of the hill."

"Surface equipment includes mechanical convey­
ers, screens, washers, a 6' x GO' rotary kiln, grinders
and packing house."

A subs~quent report (Tucker and S~n?scn, 1929,

p. 521) states si~ply thats

"A cross ~lt at a lc~er elevation is connected
with the glc.ry hole by a seri~~s of rai£es. If

Prccuction: TJnd~termined but probably smull. In 1925

the kiln capacit.y was reported to have been 30 tens of

calcined magnesite per 24 hour day (Dradley, 1925, p. 65).

References~ Hess, 1908, p. 3B-39: Gale, 1914, p. 516-6191

lJ1errill and \\'aring, 1917, p. 5397 Tucker, 1921, p. 327-323:

Bradley, 1925, p. 61-651 Tucker and ~ampson, 1929, p. S2l;

1945, p. 175, pl. 35; SchwaJ:.cz, 1958, unpublished.
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Uichcls !lagncsite Deposit

See: Hemet .l,tlgncs1te mine.



Manganese

t1anganese ore in grad~s ranging from 20% to

45% Mn has been produced in RiversioeCounty in quanti-

ties exce8ding 25,000 tons valued at more than $1,500,000.

~rc~uction has been sporadic, l~ving been restricted

largely to periods of tl'..e two world W'ars or the aegis of

federal stockuiling programs (1953-1959). In Riverside

County, the most productive mang~nese mining areas have

been the north end of the McCoy Mountains and the south-

eastern end of the Little 11aria Hountains. These two-./ ,I' .i".J ',' '-_

mountainous desert areas are in th~ c~ntr'ai part of the
{\

c~~,ty about 20 lr~les northwest of Blythe.

In tr~se areas manganese oxides, of probable

hypcgene origin, form fissure and void fillings in fau1t­

zone br3ccias. The country reck has been rep~aced to a

limi ted extent. ReI?lac~.:1ent appears to be the greatest

where the reck is carbonate, The ore 1s largely the

hard, psilanelane type and the bulk of the mine-run

material, which ranges fr~~ 10% to 35% !4n, has required

beneficiation.

-g9J-
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ltining has been both open pit ~~d underground,

beth on a c:rn,lll scale. Milling facilitieG have operated

at Inca siding and Ripley. By 19G1 ~~e Ripley plant had

been disn~ntled but ~he Inca facilities were still avail­

able. The fines from the Inca plant were further

refined at a s;nall 11l1umphrys Spiral H plant just north

of Blythe. Hu.ch of t...'w ore milled <It Ripley came from

Imperial County.

Nitll the closing of t.'1e government carlot program,

August 5, 1959, manganese mining in ~iverside C~lnty

abruptly ceased.



Limestone, Dolomite, and cement

Limestone production in Riverside County, a

major mineral industry of the county, is estimated to

be about one million tons each year. In 1963, most of

this limestone ~as consumed in one portland cement plant,

but limestone is also p~oduced for roo~ing granules,

white aggregate, asphalt tile filler, and ether indus­

trial purposes. Before the mid-1920's limestone was

mined frcm deposits in the county fcr.use in lime pro­

ducti<:mand at times limestone fran the county has been

utilized for poultry grit, beet-sugar manufacture,

broken and crushed stone, bUilding and ornamental stone,

and flux in iron foundries. In addition to ·these deposits

and the deposits baing currently quarried, the ccunty

contains substantial, but largely undeveloped, reserves

of carbonate rocks. Apparently scme of these carbonate

bodies are composed of industrial grade limestone, but in

other bodies limestone and dolomite are teo complexly inter-

mixed to permit exploitation of either limestone or dolomite.

Large masses of high-grade dolomite have not been reported.

i
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In 1963 some of the depcsits suitable for industrial

use still were·too remote or inaccessible to be of

immediate commercial interest but some probably will

be placed in production within a few years. Because

limestone ~nd cement producers in Riverside County

number fewer than three in each reportable cutegory,

prornlction figures in 1961 were included with barite,

cn'Psum, iron ore, peat, petroleum, and wollastonite,

~hich had a combined value of $33,769,769.



Commercial limestone production in Riverside

County prObably began about 1890 with the inception of

a small lime industry. By 1895 several small kilns were

operating in tha northwestern San Jacinto Mountains in

the vicinity of Lamb Canyon. At Crest.rnore, in 1905,

two kilns ,,;ere operating and the lime, about 75,000

bar~els of which had been produced at that quarry, was

kno\vn as "Lily White" lime. Stone from the Crestmore

deposits also had been utilized for sugar-beet refi11ing

as well as for building and ornamental stone. .Nearby

deposits in the Jurupa Mountains have also been utilized

for cement manufacture at cres~~ore, and in recent years

have been a source of roofing granules and ~hite

aggregate.

The portland cement industry in Riverside County

began in 1909 when the Riverside Cement Company completed

a dry-process plant at Crestmore. In 1959 an extensive

modernization and expansion program was started at Crest-

more and ,",'as nearing completion by the end of 1963. In

mid-l961 a new ~bite ca~ent plant, built adjacent to the

existing gray cement plant, ~ent on stream. This plant

is one of only 5 white cement plants in the United States

and was the first new white cement plant built in this

country in many years.

-~~7-
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For many years before 1942 the City of River-

side mined lu\~stone fr~~ The New City quarry on Central

Avenue for usa in 011 and macaclam construction of city

streets. Poultry grit ,,;as mined from a nearby deposit

during 1933-1945. one deposit in the Jurupa Mountains

west of Riverside ~as alao rained for poultry grit 1n

the late 1920·s as were two Q~pos1ts in Bautista Canyon

southeast of Hamat. In the mid 1940·8 the Jurupa

Mountain deposit'~as a source of foundry stone.

Since the 1950·9 l~astcne deposits near Night-

ingale at th~ north margin of the Santa Rosa !<lountains

have been \l..,der development as a source of roofing

granules, crna6ental stone, and other limestone products.

~-_ _ Similar developments are under way 1n the Big f1aria

Mountains, a fe\v miles northwest of Blythe at tha east

end of tr~ county.

Limestone and dolomite bodies in Riverside

County are parts of roof pendants of metamorphosed sedi-

mentary rocks 'Which have been intruded by granitic rocks.

The metamorphic rocl~ masses include quar~zite, schist,

hornfels, and contact-rocks, as well as the carbonate

rocks, which are minor in most pendants. Few of the meta-

mcrphic bodies have been mapped in detail and little direct

evidence of the age of the original strata has been found,

but all apparently.are pre-Cretaceous in age.



~~st of the carbonate rod{ aeposits in River-

side County cccur in three areas, the northwestern tip,

the ~est-central part, and the northeastern part of the

county. In the north".estern tip of the county isolated

roof pendants containing limestone-bearing metamorphic

rocks of P2Gozoic or Paleozoic age occur at Crestmcre
,

and in the JurJpa Mountains. To date these deposits

provide the principal source of commercial limestone in

the County. Severa! large undeveloped deposits exist

in the northern and southern parts of the San Jacinto

Mountains in the ~est-central part of the county. F~cng

the more promising of these are the Guiberson and Sims

deposits at the low north edge of the San Jacinto

Mountains, and the hbitlock deposit high in the southern

part of the mountains. These deposits apparently contain

high-calcium, low-iron limestone, but also contain inter-

ndxed dolomite and dolcmitic limestone. In the ncrthern
,

Santa Rosa Mountains limestone deposits near Nightingale

have been mined intermittently on a small seale in recent

years and signific~nt reserves of high-quality limestone

c.
)



t, lpparently remain. These CarbOl'lilte bodiee, as ~'el1 as

numerous smaller bodies in the Santa Rosa and S~n Jacinto

Mountains, are part of a thick and widely exposed sequence
"",c.S"fl~

of pre-cretaceous metamorphic rocks that is ccrnpcseci\ of

rn.ica schist and quartzite. Extensive deposits of limo-

stone, dolomite, and dolonitic limestone occur in the

Big and Little Maria Mountains in the northeaGtern part

of Riverside County, about 15 miles ncrth,·;est of Bl7t"the.

These deposits, of the Paleozoic(?) vDria Fcrmati~~, are

included in a thick sequence of quartzite, wollastonite­

bearing rock, and schist. During the past several years

offorts have been rnad3 to develop these deposits ~s a

JOurce of reofing granules a.nd oth~r limeEtone products.

In the north-central part of the co~~ty carbonate rocks

occur in the Eagle and Little San Bernardino Met:ntains,

but large masses of pure limestone or dolomite are not

presently known. These depoe!ts, e:<:cept fer one or two

small roofing granule operations'during the 1950·~are

undeveloped.
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IfBest Ranch Deposit \

,.1-;", ,I,- ...~r';.-· ..:'

-'-I'.' containec_in.a_recentlypublisbed description bY/\Engel#~",,) .:,.f...i..--..)j

Location: Sec. 29, T. 5 S., R. 4 W., S.B.M., U.S.

Army CCl.:ps of Engineers Lake Elsinore quadrangle, 19421

about 2~ miles northeast of Elsinore, and one mile south-

east of H~ghway 74.

OWnership: John A. Snyder, Route 2, Box 220, Perris,

holds (1959) patent to 160 acres including the old quarry

site and kilns.

H~1story: Two stone kilns, each about 25 feet tall,

stand about 150 feet northwest of the deposit. Made of

ccuntry rock, the kilns w~re built sometime prior to
.

la~O, and reportedly produced a goed quality of lime

(Goodyear, 1890, p. 151). A plan to ;nanufacture hydraulic

cement was unsuccessful and the property has been idle

since 1890.
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Geol~I: A discontinuous line of elongate limestone

bodies strikes N. 75° W. parallel to the bedding of

surrounding slate. The deposit dips about 500 N.E. Though

limestone is exposed through a strike distance of half a

mile or more, only the largest body, measuring about 7S

feet in maximmn width and 100 yards or more in exposed

length, was developed. The adjacent outcrop, about 200

yards to the north~~st, is approximately 50 feet wide and

at least 100 feet long. OUtcrops are,partially obscured

by soil.

The l~est~~e is massive, light- to dark-gray

and characteristically mottled. An undetermined but

apparently small proportion of dolomitic material is

present locally. Silica 1s present in the form,cr cherty

and Jaspery streaks and small pods as m'-lch as several

inches wide and several feet long. Silica increases in

abundance to'W'ards the east end of the main outcrop.

Abundant unoriented silky sheafs of tremolite blades

occur in at least one zone that covers an area of about

75 square feet near the southern edge of the main outcrop.

The limestone i~ silicified acljacent to a steeply dipping

aplite dike ~nich strikes N. 80° W. across the southern

margin of the main body.

-90:;-



Development I A five-foot pit and a bench 20 feet long

and as deep as 8 feet are cut in the west end of the main

outcrop. A 60-foot crosscut adit driven S. 300 W. through

the nezt outcrop to the north~est established a 50-foot

\\'idth of limestone at a depth of 15 feet.

Production: Undetermined. The small eize of the

quarry and unworn condition of the kilns indicate that

very few tons of lime were produced.

Raferencesa Goodyear, 1890, p.lSl: Engel and others,

1959, p. 97-99, pl. 2j ~'c-<-,t) f'J t..-~""'/ ~vj .I-J-,--",O/ /;6 -~-) tP'
c .;-/ C;;, / / 7 / 6 1,
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Blind Canyon Deposit

Location. SE~SW~ sec. 18, T. 2 S., R. 5 E., S.B.M.,

Palm Springs quadrangle, 1957: south margin of the

Little San Bernardino Mountains on the ~est side of

Blind Canyon, 2 miles north of Desert Hot Springs.

Ownership: Metropolitan Water Dist.ict of Southern
/

'// r· t- ,'I j// / _ ,. __ --/} ... , ,~) It,,' ~' ...

california, W6- Y;est Th±rd-St., Los Angeles.

History: During 1960 a small tonnage of limestone

was quarried for roofing granules and/or ornamental

stone and used in the Desert Hot Springs area. Idle 1961.

Geology: An irregular lens-shaped pendant of pre-Cre-

tacecus impure limestone (of the Chuck~alla ~omplex)

strikes northwest along the ridge west of Blind Canyon.

The limestone body has a In~cL~um width of 500 feet and a

length of 1,500 feet, but is interleaved with biotite

schist and contains fingers of granitic rock. The lime-

stone is fine to coarsely crystalline and is discolored

along yellow-green serpentinized zones, but contains

small patches of white material.

Developments Several faces in a small canyon have been

blasted down, but there is no regular quarry.

Production: Undetermined, but apparently only a few

tens of tons.
C" ;1 ,c- ,
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