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Clay deposits of the Tiorra Colorado distriet, southern Orange County,
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CO 'ENTIAL
Abstrast

Tho clay of this distriet is being mined for firs brick by the Vitrefy
Corperation. Much of the slay contains 35 pereent or mere of alumina and between
1l and 2 peroent of iren oxide. Produwation 1s largely from an underground mine
as the best clay depesit known in the districs oocurs on the side of a steep
hill with more than 100 feets of sandstons overlying mest of 4§,

The good slay deposits coour as the dase of an Sooaw sandstone formation,
and overlio mottled slays with a high iren eomtent that are residual depesits
formed on an ¢ld weathered surfase. MNepping indicatos thats the elay deposits
are very lentioular, though all coeur at tho same stratigraphie position, and they
gréde laterally into sandy olay and quarts ssnd. Topographie relief ant the dip
:‘wuln strata preciwnde finding lergéd areas where the day strata have relatively

istle overburden.

It is conoluded that exploratery drilling would be expeasive due %o repid
increases in overburden, and offers little promiso of proving reserves ef seversl
million tons of elay. Bmall minos and prospests between this distriet and tho
Alberhill distriet wero bdriofly examined but were not promising emough to warrant
any mnapping of tho areas.

Intreduction

The oxamination ef the Tiorra Colorsde clay mine distriet forms part of the
progran to evaluato the elays of Califernia and ether states as possible eres for
slumimm productien.

The Tierra Colerado olay deposits are located in the wvallay of Cristianitos
Cresk and i$s tridutery Oudino Canyen. The aroa is on the Ngnohs Mission Vieje
that is a northorn part of the old Santa Margarita ranch, in southern Orange Ceunty,
California., The slay is Srucked oever en unsurfesed road for 44 miles from the
mines nerthward to State Highway 74, and west on this highway for & miles to the
Atchlisen, Topeka, and Santa Pe Eailreed &t San Juan Capistrano. The Vitrefrax —
Corporation is the only operator and mest of the clay is used for fire briock made
in their Los Angeles plant. Tho Paocifio Glay Produets Co. was she first operator
in the distrioct, and Mer the elay was mined by C. O. Newton for the Vitrefrax
Corporation. This company took over the mining in 1937, and has produeed largely
from an underground mine., The anmual produstion for tho past five years has varied
between about 10,000 and 20,000 sons, and the tetal production of tho distriot has
been only a few humdred thousand tons.

The mapping was done en serial photographs by 8. N. Davioss, with & preliminary
examination and Wwief later visits by M. N. Bramlotte, The clay beds rarely form
natural outerops, and their examination was therefore limited largely to the mines
and prospeet pits. The asccempanying map was compiled from the emmtral part of
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the aerial photographs, but necessarily involved some adjustment of aligrmenss and
distortion of soale, Supplementary notes briefly mention additional clay deposits
to the northeast of the distrist, that were not sxamined in detail being obviously
umpronising for this projees forvarious reasons.

Geology

The formations in the area are Cretacecus, Paleocsne (1), and Booene sand- _-
stones and shales, and Quaternary strean deposits., Poor exposures and laok of
fossilse make difficult the mapping mmd assignment of age to the formations of the
limited area. The essential part, however, is the mapped contact at which ocour
the diseontinuous clay deposits. The main units shown on the map are therefore
the strata underlying and overlying the olay “"herison". The underlying sandy shales
and sandstones are shown on the map as the upper Cretaceous "Chieo™ formation,
though a reiatively thin uni$ of sandy shale, sandstone, and cenglomsrate hLetween
the ¢lay and the more typical Cretaceous is perhaps of Palecsens age. The massive,
white sandstone overlying the olay strata is Eceene, Terraes gravad and sand
of probable Quaternary age is mapped in ne greas detail, and Reoent alluvium is

mapped in the main eanyens.

Yhe eldest formation in the area is an upper Cretaceocus ssndstone, sandy shale,
and mudstone formation, The name Chico has previsusly been extended t¢ this
formation merely on the age equivalense, It consists of inksrbedded drown end
greenish-brown micaceous sandstone, sandy shale, and mudstone, with cceasional
conglomerate lenses, Outorops are peor and slumps common in the more shaly parts
of the formation, and conoretions are common in this part. Sandstone beds are
from 1 to 10 feet thick and in gonoeral are harder than the Eooeme sandstone.

About 50 feet of sandy shale and sandstone with a prominent, basal conglomerat$e
overlies unconformably (?) rooks of mors typiocal Cretacecus aspset. The contact
is an erosional unconformity er discenformity but no structural discordance was
evident, The strata are perhaps Paleoeens though no fossils were foumd in thenm,
and becauss it is thin this unit was not mapped separately from the "Chico" forma-
tion. The upper part of those rooks, immediately beneath the clay “horisen" is
highly weathered and includes much residual clay of peor quality. Mueh of this
slay {s mottled pink and red and this faet presumably accounts for the naxe Tierrs
Colorado clay distriot.

The refractory clays that are mined ocour as looul deposits in strata that
include sandy elay, lignitio clay, and quarts sand at the bass of the EKoeene
sand stone, and that overlie the sandy and ferruginous residual clays. On the
map this is shown as the clay "horiszon" because it occurs both abeve and below a
stratigraphioc horison, or bscauso the oclsys may be nearly absent at this horison.
These beds ocommonly include only a quarts sand with a olay matrix and the strati-
graphic horison was mapped largely on the evidence of the weathered surface of
mottled olay in the underl ying roocks, The age of the olay beds is not evident
in this distriet, but the period of extreme waathering followed by lignite deposi-
tion would seem to correlate with the similar conditions in Temescal Canyon and
at several intermediate aroas where fossil evidence indicates a Panlesocene age.

An Eooene sandstone formstion,that has formerly been inappropristely included
in the Tejon fomation, ovorlieskhe clay strata. It is charmcteristically a nearly
white, massive bedded sandstone with lenticular pabble beds, and some interbedded
sandy shale, The sandstone is highly feldspathic and is more friable and less
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micaceocus than underlying formmtions, and the massive heds meke ocutorops more
common and proaninent, Fossils reported from the middle part of this formation,
south of the area meapped, indicate a niddle Kooene age for at least that part
of the formmtion. The basal part may include lower Eooene or even Palscoene
strata.

The rocks of the area have a regional dip to the west, with superimposed
minor folds end many small faults, An anticlinal nose is shown in the swing
of dips to slightly east of south in Gabino Canyem; south of here the dips are
generally to the southwest with only miner variations due to drag along faulta.
Two antliclinas and synelines south of San Juan Creekr are shallow struoctures that
die out rapidly to the south,

Faulting s important in limiting the axtent of the clay strata particularly
north of Gabino Canyon in Cristianitos Canyon. The largest fault in the area is
on the east side of the oanyen, and has s displa eement of about 100 feet., The
eastern side is up and the clay beds and underlying weathored sone have heen re-
moved by srosion on this side. A seeond long fault along the bottem of the canyon
limits the outcrop area of the clay to the west, as the olay deds en the east side
are in contact with overlying sandstone that is on the downthrow side to the west.
Displa e3mwnt on this fault perhaps does not sxseed B0 feek,

Rumerous miner faults were mapped. Doudtless others are present where the
outoreps are inadefiuate to detemine them, as many small disple ofments are evidemt
in soms exposurss and mine openings. Twe of these minor faults are impertant
in the underground mine, The one betwomn adits no, 8 and no. 4 has & maxissm dis-
placament of 25 feet, It oconsists of a garies of emall fractures 4ipping frem
vertioal to 80 degrees east, and the sast side has moved down. Both adits no, 3
and no. 4 ara terninated at a seocond fault. The workings have not panstrated the
fault plane far ennugh to detemine the amount of movemsnt dbut drill holes soudth
of the fault indicats that the north side is downthrown, The inferred fault west
of the drill holes may have a displscament of ever 0 feet.

Clay deposits

The high alumina clay mined in this distriet for fire briek approaches kaolinite
in composition, with alumina averaging between 34 and 38 peroent anéd irom oxide
between 1 and 2 percent, It oacurs as looal deposits that grade s bterally into
more sandy olay and quartz sand, hut oocurs st a single atratigraphioc position at
the oontact of the Eocoene sandetone with Falecosns (?) and Cretagseous strata.
Inmedietely underlying thie clay is a zone of deeply weathered regiduum which in-
cludes nottled ferruginous clays that are less refractory and relatively low in
elumine content., Overburden of Eccene sandstone ranging up to several hundred
feet makde underground minimg necesary for the bdest clay deposit found in the distriet.

The Vitrefrax Corporation is the only operator in the district, and their
present produstion is nearly all from the underground mine on the south side of Gabino
Canyon, Adit no., 3 is 1,800 feet long with & down grade of 12 peroent to the south,
and adit no. 4 1s 1,200 feet long; both teminating at & fault, The mining is
by drifts or rooms and pillars, and much of the remaining olay in this mine will
be obteined by reducing the pillars, About 75,000 tons have been mined to date,

The clay varies from feet to 15 feet in thickness and is known as the X-20 oclay.
The floor is sandstone with a olay matrix and the roof is sandy clay and lignite,
The ¥-20 clay veries latsrally into a clay with pisolitic texture that is termed
peabone. The oclay is used for fire brick and the peabone is not mined as it causes




shrinkage and rupturing of the brick., The lateral limits of the clay mined
are determined, therefore, bv gradation into the pisoclitic clay or by increase
in the amount of quartz sand., No relationship hetween chemical compogition
and the presence or absence of the pisolites is apparent excent a tendency

to a higher iron content in the peatone, and also a slightly higher alumina
content, The K«20 and preatone clays aprproach closely to the composition of
pure kaolinite,

Perhaps the pea*one conld be used with the K-=20 clay as a source of
alumina in spite of & generally higher jron content, as it also has a higher
alumina content. However, the thickness of clay including both the K20
and pea‘one wonld average only ahout 10 feet, though the lateral extent
might be considerably increased. Near the junction of Gabino with
Cristianitos Canyon, the neahone and other high alumina clay range up to
20 feet thick, However, the clay dips into the rather steep hill so

that overburden increases to over 200 feet in a short distance.

The K«12 open pit has produced some refractory clay of somewhat
poorer quality than the K-20 clay., Pea“one clay is exposed in the floor of
this pit and is 6% feet thicks chemical analvsis shows it to be very high
alumina clay, Overburden in this pit is ahout 30 feet and increases to
about 100 feet in a short distance back of the pit, so that mining has been
discontinued here, A small amount of clav has been mined from the K6
tunnel, but this clay is of lower Qquality than the K~20 clay. Retween the
K=6 mine and the K=12 pit, the clay varies from a sandy white, plastic
clay to a gray clay and peahone, with the greatest thickness at the K-12
pit where it totals a“out 12 feet,
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Raserves

¥uch drilling would be recessary to determine the approximate tonnage of clay
in this district. The rapid lensing of the clay bed or chrange laterally to very
sandy clay and quartz sand make any projection of a known clay bed worthless if
assumed for more than a few feet or tens of feet,

The Vitrefrax Corporation has done some drilling south of the fault against
which the adits terminate., location of these test roles is shown on the map, and
the logs are as follows:

Test Hole Yo, 5
Yellow sandstone and gray shale 0=175 feet

Rrown clay 175-180 *
Red clay 180-195 "
K=20 (?) eclay 195«208 "
Nted clay 208.210 v
Test Hole No. 6
Yellow sandstone and shale 0-150 *
Red Clay 150-155 *®
Brown clay 155=165 *
Oray (X=20?) clay 165-175 *
Red Clay 175-182
Clay? 182<190 "
Test Hole No, 7
Shale (?) O=147 "
Clay 147150 *»
Cray sandstone 150=152 " *

#Probably did not reach the clay horizon

T-st Hole No, 8

Yellow sandstone an? shale 0-2/0 "
Red sandy clay 240-245 "
Rrowm sandy clay 2,5-250
ray sandy clay 250=255 "
Red sandy clay 255=275 *
Gray clay 275-283 "
Test Hole No. 9
Sand and clay (?) O-55 n
Red, #ray, and hlack clay 56-130 *®

Though no estimate for the distriet as a whole is justified with the data avail-
able, 't seems evident that several million tons may »e availa™le by underground
mininp
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Small mines and _rospects between thias distriot . 4 the Alberhill distriot

Only a brief ¢ xamination was made of some smaller mines and prospeet pite
between the Tierra Coleorade and Alberhill distriots. These all ocour near the
base of the Eooens or Palescene strata and prodbably at the same stratigraphioc
horison. The Arnold Mine on the Robinson ranch is located on tho seuth side of
Tradmoeo Csnyen in Sec, 13, T. 6 S., R« 7 W., Ormnge County. The sandy olay and
sandstone with a clay matrix are washed, and the high grede clay and sand are both
s0ld. Production of this washed olay is not larga A small mine operated by
Ce Oo Beardslee is losated on the north side of Trabuee Canyon, in the north part
of 8es. 1ll, T¢ 6 8B4, Re T Wo 8tesp dip of the strata and rugged tepogrephy
would make it diffioult to Wekain very la_rge tennages here. S5ome elay has besn
mined along the strike of very steeply dipping beds on she Serrano ranch, at a
looelity abous 3} milos soukh of the junetion of Rarding Canyen with Santiage
Canyon on the Qorema quadrangle, Gladding MeBesn Co. is mining a hard "f1ing"
elay of refrastory type #n the Goat Rendh property, om the south side of Samta
Ana Canyea, in Orange County near the boundary with Sem Bermarding Ceunty. Their
Claymont Mine is a tannel inte the side of a vory steep hill, and an open eut mine
is losated to the southeast hizh on tw side of Sierra Feak. The quality of these
clays permits the mesessarily high ceet mining., Some elay has been prodweed
from the MERight mine near the mouth of Tin Mine Canyeh, southwests of Corenms,
in San Bernardino County. Very 1little good elay remains acoessihle hare as the
beds are 4ipping steeply.







