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Abstrast

Clay is mined in opem pits by several compunies in the Alberhill distrios,
and the refraoctory clays of relatively high alumina cextent are used largely fer
fire bricke. the Alborhill Ceoal and Clay Company is Whe largest cparator and has
produced a 1little over £,000,000 tons of elay, of which nearly half was the

fraoctory Sype.

Tho olay cocurs at the contact of the lower Tartiary and the Mese uh
ment complex. The weathered surfaece of Jassment$ redis imsludes meh cley
iron and low alunina content, and the bether ¢ nmunmm

Ef*

sediments. The elay deposits vary rathar in thicknsss snd gmiity, and
only losal lenaes sontain workable deposite. | ral deformatisn makes dips
of 10 %o 20 dogrees coumen and the elay sbrata’ pitch wnder snssssive

overburden in short distamces. Extensive depsaits of thiek alluvial fam deposite
eover tho olay~bearing strata over most of the ares, and add %0 the everburden
problems,

The apparent ladk of elay deposits of good guality that would votal several
million tons of ore, and the geologisal emditions that would make exploration and
mining diffieult and expensive meke this distriet wnpramising.

Introdwtion

The examination of tho elay deposits of Temssenl Canyon forms parigof the
progrea to evaluate the elays of California and ether States as possible ores
for aluminum production.

The clay doposits of this distriet are lessted in Twmeseal Wash betwresn
Corona and Eleinore, in the wostern part of Riverside Oounty, Galifernis. The
largest deposits, s0 far as known, are centersd arownd Alderhill, adeus § miles
northwest of Elsinore. The paved State Higlwmy 71 passes within leas than & mile
of most of the elay pits, and through the main pit area at Alberhill. A branch line
of the Atohison, Topeka, and Santa P railroad follows the same route, and has
sidings at the main elay pits.

The first mining was by the Elsinore Osal and Clay Go. for the low grede

coal that is assoceianted with the olay beds. 8ince 1897 these eperations have

T been by tho Alberhill Coal and Clay Co. The mining of conl was disemntimued and
this company has been the largest preducer of elay from the distriet. Their pro-
duetion reached s maximm of sbout 100,000 toms amnually in the early 152030
period, and was 54,704 tons in 1941, Their total production has beem 2,168,000
tons but about half of this total was of lower grade, non-refractory olays.
Only the more refractory clays, used largely for fire brisk, are now being sold.
Production figures of other aperators are not awvailable but their tetal perhaps
exceeds 2,000,000 tons though most of this elay 1s of the less refrastory types.



he mapping was done on serial photegraphs Yy 8. N. Daviess, with & pre-
liminary exsmination and brief later visits by M. K. Bramlette. Detailod exsn-
ination and sampling of the clay beds is possidle only in the operating and
abandoned pits, as natural outorops of the olsy strata are virtually laeking in
the district, The acoompanying map was ocompiled frem the central part of the
aerial photographs, but necessarily involved some adjustment of alignments and
distortion of scale.

Geology

The feormations shown on the map include (1) an uwndifferentiated basemsns
complex of lesoseis metamorphic and ignecus rocksy (3) early Tertiary (Palescens?)
sandstone sad shale that rests on & decply waathered surface of the basemant rocks)
(3) Quaternmary alluvial fan materials; and (¢) Becekt stkresm alluviwm. The elay
::zouo ssour at the emtast of the Tertliary with the weathered surface of base-

™he basement eemplex insliudes slabe, phyllive, guartaite, and interbedded
nota~volennies flows, and predadly sorrelates with the Santa Ana formmtion of
questionable Triassie age. These roeks are intruded by seversl types of plutenis
rosks of probable Jursasie age, and are overlain leeally YW thin sandstene ienees
and voleanis hreecias that may be of Cretacecus age. Whare the contact hetwemn
the basament complex and the basal Tertiary elay and lignite beds is expesed, the
basemmt rocks are desply weathered, The residual produsts of weathering vary
groatly with the type « bagemant roek, tut exposures of this weathered mirface
developed on the intrusive roocks were not seen in this area,

The early Tertiary (Paleccens?) strata generally have clay and lignite beds
in the basal pars, resting direotly on the weathered basmment somplex, and in
places it i difficult to distinguish any contact between the residual clay of
these basoment rooks end the sedinentary olay of the basal Tertiary, Approximately
45 feot of bdasal Tertiary clay, lignite, and quards sand with clay matrix are
expogsed in the main pit of the Alberhill Coal and Clay Cos The grade and chemieal
composition ef this elay varies, dut in gemeral the cley of highest alumina oontent
osours in the basal part of these beds. The shale and sandstone adove the beasal
clay and lignits beds are poorly indurated, micaesseus, and gmerally eof gresnish
gray %o browmigh gray ccler. Nearly white sandstone is commmn in an area te the
scuth of tho Hoist Pit (southeast of Alberhill on map). OConglemerates leeally
present ia this formation were not lithologiselly distingnishabdle from ths Quaternmary
terrace gravels. Possile found in this formstion were of little walue, dut ocol-
loctions by previous investigators indioated a probable Paleceens ages

The Quaternary fan deposits are unoonsolidated conglomerate and sand, and
evidensly represmt several distinct periocds of fan accummlation, These fan de~-
posits eover large areas of Yemeseal Oanyea, ospecially on the soutiwest side and
thua prevent mapping or exploration of tasal Tertiary olay deposits in much of the
area. Streams have been antrenshed in the large fans along the frant of the Santa
Ana renge and have lecally, as at the Twin 8pringe leoality, exposed the clay deds.

Temegcal Canyon is a graben lying between the Santa Ana Mountaine to the south-
west and the Temseonl Mountains to the northeast. Thus a blook of lower Tertiary
sediments is oconfined to tho valley fleor and s bounded by a series of faults,
with those on the southwest side having much greater total displacessnt than those



on the northeast side. As very little mapping was attempted in the basewent
ocomplex, these faults are shown on the map only where they out the Tertiary rooke
or limit their outerop area. In general, the Tertiary rocks form a synoline,
with subeldiary folds suoch as the small syneline north of Lake Elsinore. PFPre-
sumably the general synslinal struoture is related to the faulting that formed
the main graben and, in part at least, may represent a B rge soale type of drag
folding. The synoline ie seen best on the map in the ares bstween the Los Angeles
Brick Co. pite and the Sloan pits of Gladding NoBean Go.

Associated with the boundary faults of the graben are very mamy smaller
fanlts that are well exposed in the clay pitse The faults in the main pit of the
Alberhill Coal and Clay Co. have displacemsnts of 4 to 28 feot. BSome of the
erratie dips, such as that at Twin 8Springs, probably reflest drag on unssposed
faults,

Clay deposite

The refrastory elay in this distriet occurs at the base of the Tertiary
strata, with slays of higher iren content in the underlying weathered hasement
rooks. Sorting of the sediments now ceumprising the basal e predueced only
loeal deposits of relatively thiek and pure kmolinitie 4ypes of s howeyer,
and these grade laserslly inte sandy elay and sandstene. !luntnm
elay is white burning and is used largely for fire bdrick. The follewing { ]
of olays from the Aldberhill Coal and Clay Ce. pits are quoted from the published
report of Dietrish.l/

Dietrish, W. D., The alay rescurces and the eeramis industry of Californis:
Calif’, State Min, Bareaun, Bull. No. 98¢ (lm). Pe 354,

I
Clay Clay Seleat Main tunnel Clay ﬂ!.fhr
Alea 21 «58 26.88 s
Pe 0.81 0.99 2.24 l.28
8!3:' 37.78 48.81 59.44 65,00
Loss 18.98 13.36 11.64 .06
Other 0.88 2.84 0.61 3.5

The 8Mg elay is & plestie refractory clay that generally has & higher alumina
content than that in the analysis quoted, and grades laterally inte the dome
olay (SH,) that my or may not have pisolitie Sexture. One of the bone type
(siig) samples shows an exceptionally high alumina content, and this type L{s ocom
monly piselitie and resembles bauxite. gibbaite was recognised in this alay
under the microseepe, but perhaps soms te of alumina is present in 4t as
is suggested by alumine and water content that are higher than in keelin. the
SEg end Selest Main Tunnel olays have a higher contant of quarts sand that is
reflested in the amalyses.

The residual clays vary in eharacter, depending on the type of basement
rook, Wt are gemsrally red-burning types that are used only for sewer pipe, tile,
and oommon bifick, The Select Weast Nue olay is an altered volsanic flow and is &
higher quality olay than the more common mottled olays that are formed from meta-
sedinents, Analyses of these olays are also taken from Dietrich's report (p. 368):



Pink Mottle clay wests Blue olay
Alg0g 16.19 22,99
PegOy Te78 1.82
8i0p 68,87 68.57
Loss 4.69 5.20
Other 3.687 1,42

The bone type of olay, with er without pisolitie texture, is the anly clay
with a high alumina content that is generally free of much quarts ssnd., This oclay
ocours below the lignito deds and sandy olays, and seams to be an uppermost pars
of the residual eclay. It varies in shickness from less than one foot to abeut
ten feet ut is gensrally 3 to & feet thiock,

Miming in this district is largely from open pits. Power shevels are used
only in remeving everburden, exoept st the Bugoe Earringten pit, where a lower
grede clay is mined by the shovels. The elay is eorted by hand at the Alberhill
Coal snd Clay Co. and les Angeles Briek Co. mines, %o odtain the refractery clays
in the lower strata of the pits of the Alderhill OCempeny, the everlying elay is
ressved, serted, snd plased in stosk piles for posaidle future sale., At present
ovor 80 feet of overburden must be rawved in their Main pit te reach the upper
part of the white Yuraing clays. In the 44 feet of these elay snd lignive deds
about half i3 net used and the other if is hand sorted. fthe maximm thicknses
ef olay that might de used for aluminum preduetion weuld thus de less than 38 fess,
with more than 80 feet of overburdem. Adeut 2,165,000 tans of clay has beem pro-
dused by the Alberkill Coal and Clay Ce. tut appreximmtoely half of tlis has been
the low grade, nea~refraoctory clayse

The Loe Angeles Briek Co. pits are becomning inereasingly diffieult to mine
due %o the otesp dip of she clay strata. They are sttempting to mine along the
strike of the beds, but édue aleo to the tepographie relisf, the overburden is
inereasing. Their Highpower pit contains an mmsually high alumina elay that
rosesbles bauxite in she pisolitie texture., This bed s lscally 10 feet thick
at the maximm, and pitehes at 20 degress under everinirden that is at present
80 feet er more in thielmess,

tThe Sloan pits of Gladding MoDesn Co. were abandoned due te the insrease in
everwurden, with a maimum of about 10 feet of bene clay overlain by 30 to 40 feet
of overburden. The Harrington pit ¢f Emses Refracteries Co. samet produse large
tomnages witheut greatly inereasing overdurden that is alresdy ever 50 feet on
the clay bede that include less than 18 fest of good refractory elay. Tthe twe
pits between the railroad and highway, south of the Harringten pit (Map, No. 14
and 17) have only about ¢ feet of high alumina olay with overburden of 10 to 30
feet, The Riverside Cement Co., prospect adit follows a bone olay that ias 8 ¢o
6 foet thick. This bed erops out just sbove basement rooks and is overlain by
fan depogits that inereass rapidly o 100 fest or mere thickness., The pit of
tho Pacific Clay Produsts Co. in the northem part of the wlley (Map, ¥o, 16)
1s a reeidual mottled olay that would be of no value for alumina as it is very
hgh in iren and probably low in alumina. In theN@ist pit of this company,
southeasgt of Alberhill, some pleclitic bone olay ossurs as smll lenses overlying
the residual mettled clsys, and overburden oconsiests of about 30 feet of Eocoene
sandstone. The Morteg pit north of Blsinore has bean dug in the alluvium of the
valley flat., Although no samples were availahle and the pit is now filled with
wator, the desoription by the former opsrator indteates that only ebout 18 inches
of the elay was of the high alumina sype and the overburden is 40 fees or more.
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The claye of this distriot inolude both residual and transported or sedimentary
types. The residual clays are generally mottled with a high iron content, dbut
are variable depending on the bed rock from which they were formed, Only the
uppermest few feet, lmmediately underliying the lignitic and sandy oclays of the
basal Tertiary, are of a high alumina ¢ype and this clay is commonly pisolitioc.
This seems to represent the high sesquioxide sone of the upper part of the
usual laterisic profile of weathering., The oclay of the immediately overlying
lignitioc and sandy strata is largely a high slumina (sedimentary) type that was
apparently derived from the surface of the deeply weathered basement roocks, and
redeposited in lenticular bodies of warying purity from admixed sand. Ilack of
foseils beneath the sone of weathering, and the meager fauna in overlying strata
preclude a close dating of this peried of intense weathering but suggest a Palecoene

age,

Reserves

The many widely separated deposits of clay ocourring at a single strasigraphisc
position make it seem probable that clay deposits eggregasing many milliens of
tons are present in shis distriot. 7The faote that these depoaits are lmmtienlar,
are included with structurally deformed strata, and are oovered with thiek scomm~

lations of overlying fan doposits make exploration and mining 4ifficult and expsasive

Bxposures of the ¢lay beds are virtually lacking except those opemed by the pits,
bt thess indisate that variations in thiskness and quality are so rapid that
projestion of known elay beds can be safely cammed for enly a few feet or tens

of feet at most. The Alberhill Cosl end Cley Co. has mined 2,165,000 tons of
olay, of which about ono half was a refractory slay of fairly high alumina and

low iren content, and must of this was high in quarts sand. The total preduction
of elay of probable value as an ore of sluminum is thus only a few hundred thousand
tons. Considerstion of the mine and prospect pits seems te indicate that less
tonnage than the production te date may de included in the reserves. This property
some t0 be the most favorable one known, considering both the thickness of the
olay depesit and the overburden problems. It therefore seems safe to asoume

the reserves represented in prodable extensien of deposits new being mined are

not very large and may amount to only about a million tens ef the refrastery elay.

the unfavorable geological conditions for exploration weuld seem te make the
oost exoessive for any test drilling for new deposita.







