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Abstract,

the arex discussed is disoussed in the Le Brun snd Eint Canvon
Guadrangle which in turn form the southwest corner of the Elizabeth
Lake Quadrangle., This area lies about 45 miles north west of Los
Angeles and comprises a part of SierraPelona Kidge, Sawmill snd Jupi-
ter Kountains., These mountaing form & portlion of the ransverce ranges

The Pelona schists make up about two-thirds of the area, and
are probsbly of Arche§zoic age. A gserles of nigﬁstitesforming in-
clusions in the granitiec country rock azre probably of Pre-Cambrian
age alszo, »

These old metamorphics wers intruded during‘Jura-Cretaceous time
by =2 batrolith wlose nversge momposition is that of s monzonite although
different facles of 1t very from dloritle to grenitiec.

The kartinez formation %zs deposited in lowermost Eocens time and
is made up of 9o00tPeet of sandstones, shales and a few intercalated
conglomerste beds. These ~re marine sediments,.

Between Kartinez 3né Bint Canyor times s thick serles of fanglo-
merates, ssnde, sllts,and muds were lald down Iln local basins., These con
tinental beds nre réd in color, and make up the Le Brun formation and
Vasquez series, Although this szeries contains no lava in this area,
it contains large thicknesres of baslc lavsa south end east of this
locality.

The Mint 8anyon formstion is also continentsl in origin snd lies
on the truncated edges of the ?aaQAez series, It is composed of a
. basal conglomerste overlain by well bédded sanéstones énd shslea;

Terrace materials of two different sges can be recognized. In
addition there is reason toc beliwve that this region was pen plained
toward the end of Pliocene time.

The strata of the above formatinna strike east-west or slightly



southsest-northeast, and with the exceprtion of the Mint Canyon formation
they dip very steeply, in places stsnding vertical. The foliatieh
of the matamopphic rock also hes the some goneral strike =nd steep dip
of the secdiments., The Mint Canvon heds din off relatively gently to
the south,

Faulting his been very active in this region and has taken place
from middle Miocene time, or perhaps earlier, to ths recent, The
San #ndreas Rift, which passes along just to the north of this area,
providesi:the key to the structural history of the region. Adjacent to t
the 3an Andfeas Rift large wedges of bhaserenticomplex shoved up and
over the Hartiqez formation and the Pelona‘schist, while the faults
south of Cierra Pelona Ridgeﬁ sre of the normal type they are not
tenslonal, but compreasional faults due to the large horizontsl dis-
placement which has taken pluce along them. Corpressicnal effects such.
as these are ty-ical along the San sndress Rift. Folding has plsyed but
a minor role in this aresa,

South cf the Sierra Pelona Ridge, 1l-ng slim phdces of igneous
and metemorrhic rock have been faulted irto the Vasquez seriesy These
horsea are found sometlires hslf a mile from the nesrest outerop of

igneour or metamorphic rock,



Introduction,

Location of Areas

The aresa mapped in thi:r rerort lies about ten mlles north
of Newhall, snd forty iles northwest of Los Angeles. 1t com-
prises fthe whole of ive Le Erun and most of the lilnt Csanton
wuadranglee, about elghty square miles; &and lies between parsllels
of latitude 34 30 and 54 24 and parcllels of longitude 118 30
and 118°18% These two rmuadrengles form the southwest corner of
the Ellzaheth Lake Quadrengle (scale 13:125,000), which also em=-
braces a part of Antelope Valley and the Tehachapil Monntains. The
two quadrsngles mentl nesl include portions of Sierra Pelona
Tidge, Jupiter Hountain and “awmill Mountain which sre properly a
part of the Trsnasv:-rse Ranges. <ome %riterslinclude these moun=-
tains a& a part of the San Gabriel Range, but that 1ls Incorrect;
ge the lstter name should he confined to those mountains south-
esast of the Santa Clara River,

This locality 1= served b+ a number of ver~ good roads, #nd
2o is readily sccessible by rutomobile, It lies but 2 “ew miles
2t of U,0, Highway99; snd, in addition, the main highwav to
Tehnchapi Pags and Owen's Valley passes t»rough Mint Canyon., A4
paved Boad through Bouquet Canyon snd a well graded dirt rosd
through San Francisquito Canvon slso makes it 1 ssibie for one to
go from Ssugus to Mojave by way of Leonis Valley, In addition to
these thoroughfares,there are nurerous dirt roads,conztructed by

the forest =e:vice and power and lirht companies,interlacing

1,Johnson,H.R., "Mater Resources of Antelope V- 1lley" Water Supply Paper

278,pp.1, (1911),
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throughout the area; 8o that no part of the area is more than
an hours walk from the nearest road,

The lsrgest industry of the area 1s the generation of elec~
tricity by water power for the City of Los Angeles, taking advan-
tage of the l&rge drop in the aqueduct line as it crosses the
monntaing, Two power plants are located in San Francisquito Canyon,
each being surrcunded by a small settlement., In Boucuet and Nint
Canyorns there are some residences, mostly week end cottages, and a
few ranching and mining properties, With these few exceptions the
ares ls devold of population and inhabited only by wild life, of
which there are manv deer, coyotes, and numerous small forms of
life.

Previous Works

Apparently the first geological examinatlion of this ares was
made by ¥illiam Blake} 8 geologist accompanying one of the Pacific
Pailroad Exploration Parties in 1853, The main objective of these
parties was to find e pass through the mountains to the coast for
the trenscontinental railroad; and, ineemuch, as fan Francisquito
Pass 1s one of the few passzee through the mountaing, quite s detail-
ed examinaﬁion was made.of the canyon,The following is an excerpt

from the written report,

"The view to the southward, presented from the swmmit of the
Pass, 1z peculiarly beautiful, The gorge or valley of the pass is
almost transverse to the trend of the main chaimj the observer csn
thus overlook 1ts subordinate ridges, and from the great elevation
see btayord them to other ranges nearer the Pacific, [erhaps at

GRAD TR R e S G G e M G S Gt SRR ww WO W Weme s  wee  MSh W GmB  mwe  Gwe SN eecmpmiieavomeh  GuS  Sapy

1,Blake,W,P,, U.S. PaceR,R, Expl., Vol, 5, ppe 55-60, (1853-1854).



favorable seassong the ocean itself may be seen in the distant
horizon, The width of the mcuntaln &t the Pass heing over twenty
miles, the ridges are seen in successlion coming down to the ravine
of the pass, becoming more dim and faint imr the distance, until
their outlines are blended with distant Haze, resting over the
hested valleys a&nd plalne of the coast slope, *##

Starting from the surmmit, the firet four miles of deacent ls
between the hard grenites that rise in rcunded edges on either
slde, and the valley between them is fertlile and well wooded,
For the next three miles the granites are more laminated and slaty
in their atructure; they offer less reaistance to the wearing
action of the stresm which has cut a more deep and narrow cheannel,
and cormences bto descend abruptly, winding about in a serles of
raplds between rocky end angular points of the granite and meta-
morphic rocks that rise on each side like walls, DBeyond the
granite 1g the belt of gedimentary strata, consisting of sand-
stone ’nd conglomerate. Here the hills are lower, the valleys more
numerous and opem, and a view of bold escarpments, formed »y the
rldges of highly inclined strata, 1l preserved on both sides,
5till lower down the pasg the sandstones &re not so much disturbed,
and the outlines of the hills become more curved; snd nesr the low-
er outcrop of the surifercus slates, the surface le gently undula~
torye. The adjoining slates, however, present sharp angular outlines,
cut by abrupt and rugged valleys. They are also covered with treecs
while on the sandstone the vegetation 1s thin and diminutive",#%¥

1
In 1855 Trask published & report on thne Coast Mountaine in

which he defined the San fernadino Hountalns as extending from
Sante Barbara almost to the Salton Sea, including the Santa lnez,
‘an Rafael, lLiebre,Sawmill,Sierra Felona,"an Gabriel,San Bernadino
and San Jacinto Mountalns, He recognized the fact that the Trans-
versge Ranges, the Tehachapl Mounteins and the Sierra Nev:ida Moun~
talins apparently met at a point near Frazler Yountain, the so-called
"struectural knot of California”.

Working under Whitney? Srewer made & geologiesl survey of

many parte of California from 1860-64, At one time he visited San

Francisquito Pass, probably in 18633 at this time San Francisquito

1,Trask,J,B,,"Report on the Geology of the Coast Mountains" (1853-549
2,Whitney,J.D., "Geological Survey of California™,Vol,1,(1865).



Pazs was part of am important highway, being on the route of

the Overland ¥ail running betweem San Francisco and Los Angelis.
Fotlecing the Pelona schists, he put them down as Cretaceous in
age from a general snalogy with other rocks he hid =een, It is
interestimg to note that the San Gabriel Mountains owe their name
to whitneys the former name being Slerra Madre, he thought it

would lead to confusion with the name Sierra Nevads,
1l .
Jules Marcou , engaged in geological exploration for the U,8,

Geologleal Surveys West of the 100th Meridiam, had oceasion to
vlsit San Franclisquito Canvyon in 1876, and while there made the
following ohservations,

"It can not be doubted that the Sierra Madre, from Mount
San Bernadino to Tejon Pass and Tehachapi Pass, was covered with
glaciers during the Ruaternary period, The long canyons of San
Gabriel, of the Little amd Big Tujunga, of Soladad, and ‘an
Francisquito, served as receptacles of beds for the glaclers which
descended from the many high peaks of this chain of mountains .=+
The traces of glaciers are more visible and sztriking in the San
Francisquito Pass, especially near Jesus Gallejos Ranch, where
dlorites appear as great masses, and no% long after reaching a
large lateral valley on the right, as one ascende the pass we see
8 ver heavy Juaternary drift with erratic blocks and indications
of glacial strise, (Slickensides from the Clearwater fault? )\ «wx
Suddenly, immediately after le:ving the sandstone, schist sau
dolerite, we find ourselves before & granite wall which rises abrupt-
1y from 100 te 250 feet above the Tertiary rocks"., (Clearwater
Fault).

3
In 1902 lLiershey published an article on the Pelona “chists

and igneous rocks of the region, in which he brings out for the

flrst time the fault relations of Silerra Peloma Nidge. A quite

““n““h*n.““—-nn“a—-_m~-~.—~---—n—-”---—

1,Xarcou,Jules, "Report on the Geology of Southern Californ.a",
UeE,00014Surs.#4100th Mer, Anmual Report for 1876,pp.164~169,
2yBracketts added by present writer,

3pHershey,OuH,, "Some Crystalline Rocks of Southern California”,sm.Geol.
v0le20,N0,5,pp.273-290, (1902),



detailed deseription of the Pelona Schists follows during which
he compares them with the Abr:em's Schists in Siskiyou County. The
same year he published an article OR the sztructure and petrology
of the Escondido (Xew's Sespe?) and the Melleina(Kew's MNint

Canyon ) formation.
1l
In 1924 Kew mapped the area immediately south of this area,

the results of wnhich were published in hie famous oll bulletln,
In 1928 the St, Francis Dam disaster was the pccasion of the
rublishing of numerous geologlcal reports on the area which will

not be mentioned here; as thev will e found in the bibllography
2
accompanying thie report. In the same year Hill published & re-

port and geological map on the northern part of the Le Brun and
Hint Canyon “Juadrangles, using a small senle msp 0 map on,

In 1829 Niekell3 brought ocut & peper on the geology of part
of the Le Brun Wuadrangle whille Clements5 wrote = thesls on the
area ilmmediately to the west,

A péper coverlng the whole of the Elizabeth Lake Juadrangle
4
wag published in 1934 by Simpson.
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1,Kew,W,2,W,, "Geology and 0il Reszources of a part of Los Angeles

and Ventura County,California, U.5.G.8.7u11,N0,753,(1924),
2,H111,R,T,,"Ceology of %egervolr Sites",Part 11 of a report of the
Board of Conaultin% Engineere to the Board of Water sand ‘ower Com=
migsioners of the City of Los Angeles, (1928),

3,Nickell,R,T,,"The Geology of the Houthwestern psrt of the "
Elizabeth Lake tmadrangle between San Francisquitc and Bouquet Canyone,
on file at California Instituts of Technology Library,(1629).
4,5impson,E.C., "Geology and Mireral Deposits of the Elizabeth Lake
uadrangle, California”, Calif, Jour., of kines ond Geol. ¥o01.30.Ko0.4
Oote (1934),

5,Clements,T,, "Geology of the southesst portion of the Tejon Quade
rergle Callfornia™, on file at Calif rnis Institute of Technolozy
Library. '



Purpose and method of Investigatliond

This ork was undertaken primarily as a structursl study
witt a view to working out the urnderlying structural characteris-
tics of the wurea and thelr relation to the San Andreas Rift, which
lies but a few miles to the north, The sedimentarv urits involved
were mapped in considerable detall on two maps whose scrnle 1s 1324,
0003 these maps heing only recently avallavle In the form of ad-
wance copies., Little could be done from a stratigraphic point of
vlew; .in as nuch as no depositional contacts could be found due
to the com lexlty of the fault pattern. The various units in the
busement-complex were worked only in a reconnalsance manner, .

The fleld work for thils Investigation wse accomplished by
week-end trips made during the months of Septembor (1934 )-March
(1935).
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Phyaical Conditions,
Climatet

This locality, situvated asz it 1s in Youthern California,
me . be classed as semlearid; in that the rainfell seldom exceeds
20 inches per yoar, and ig even sometimes kess than ten inches
per arnun, The nesreet goverrnent we-ther recording stzstion is
at Newhsall, sbout ten miles south of the southern hounderry of the
nres. Lowever, the weather is very nearly the same [for this gena~
erzl region, and the figures siven out at the Newhsll Itation may
be regardsd as typical, The meamn annual rainfsll meaénrmant over
¢ period of 38 years was 17,54 irches, the minimum recorded in any
one ye:zr being 4.85 inches in 1877, anc the maximum 44,20 inches
in 1684, liost of the rain occurs between late fall srd early spring
of tre yenr, although an occasional shower msy fell in summer.

The mean annual temperasture at Newhall during a veriod of 30
years was 1.5 F, with a low of 10°F ard a high of 113’ F, The
region under consideration, bordering as it does the sonth end of
the Mojave Desert, is extremely hot in summer, =lthough the humid-
1ty is low. The nizhts are generally aulte cool, however, snd one
finde it comfortable to sleen under s blanket, One dissdvantage
ls the lack of water, except during the rainy season, making 1t
necessary to carry a'surficient amount to last throughout the dsay.
During the winter season conditions are Just reversed, one finds 1t
difficult to work because of the cold. “now 1s not umcommon on the
higher elevstions, and ice is often f-und on the ground even through-
out the day, Added to this is the wind whick blows almost con-
stantly, and makes working conditions very uncomfortable, The

ideal time of the wezr to work is Spring, for then the climaste 1=



most temperate and the days long.
Vagetation:

The vegetstion of this region comprilges the typlcal sssem-
blage of semi-arid plants commonly described as chaparrasl, In
meny nlacee it forms sn alrmost impenetrrble mere and makes mape
ping exceedingly difficult.‘ This chaparral is mtade up laroely

of srsmsewood (idenostone fasciulatum), buckthorn ( Ceorothus

o

hyrisiflorus), summsec (Fhus laurina), “alifornia holly (Heteromeles
arbntiiolia), manzanita (Arctosl-niyvlos éanzanita}, yucca (Yucca
whinplel), and in places scrub oak (Querus dumosal, Imn sdditiomn
to these there are meny smaller shruba such as mormsn tea (FErhedra
califsrnia), degert sage {Aptemesia tridendata), black =age (FRamona
stachvoides), white exge (Tamona polystacha), rabmit brush (Chyso-
thamnus nauseosus), snd many flowering plants which brighten up the
hillsides in a»ring. Larger trees such as sycanores, ocakes, cotton-
woods and junipers, frejuent the canyons,.
Topoéraphy ard Dpainage!l

The momnmtains com rising this section are quite rugged and ate-
tain a maximum height of 5180 feet, the lowest clevation in the
area belng 1800 feet, The maximum drainage reliatl however 1s only
2300 feet, while 1000 to 1500 feet 1is a good average, The relief is
highest to the north and grows less towsards the south., Tre topo-
grapny represents a gtage 1n late youth of the physiograshic cycis;
since a part of the late mature surface from the previous cycle is
still preserved., The canvons are very steep, V shaped, and are

characterized by numerons falls and rapids,
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1,Defined by D.Johnson as the relief from the highest elev~ticm to
the adjacent 1, et levatior
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The drainage pattern is as yet imcomplete, the tributazries
to the main trufgk streams having esten only a chort way back
into the‘adjacent meuntains; however one might sHill =uy that
the drainage pattern is fine textured., The drainsge ls for most
part insequent, although linesg of weakness drveloped by frulting
have in sorme places been responsible for the development of sube
seouent streams; i,e., the upper part of Bouguet Canvon, Bee Can-
yon ard a part of San Francisquito Canvon, Farts of “an Francis-
quito, Bouquét and Mint Canvon Plvers -re also antecedent due to
recent uplift,

The drainage of the main trumk stresms 1= northeast-gouth-
weat, all the drainsage eventually running into the Santa Clara
Rlver to the sonth, The tributary drainsge 1s largely northe
south due to the fact th t the ridges trend eaet-weat, The east-
weat streams are subordinate excent where determined by lines of

faulting,



Geomorphology.
Relation of faulting to topographvs

The mountaimeus terrsin makirg up this area 1s cut into
numr rous blocks by A complicated svetem of faulting., JThe gen=
eral trend of these f-=ultsg le east-west, slthough there iz a
tendency for branch faults to split off u~d take a more south=
west-porthesst direction, J1hese various feult blocks ususlly
rave a torograpnic expression irn the form of long overlarring
sub-parsllel ridges, the most'important being Sierra Pelona
Ridgze,

One of the most interesting probleme 1n this area 1s whether
the present topogra hy is genetically related to recent movement
on sny of the numerous fszults trsversing 1it; or whether it 1s due
wholly to differential erosion, In this regard it ie cignificant
that along the Bouquet Canyon Feult the dowmthrowm =ide la topo-
graphically 500 feet higher tham the upthrowm side which would he
& decidedly sriomalous situstion if there hed been any-recent move-
ment along it. Tre same tuing holds true for the Sam Fr neisquito
Fault, Along the Clesrwater and Bee Canvom f:ulte, however, the
eituation is different., ‘lhe upthrown side along the Clearwater
fault is in some places 1000 feet nigher topograrhicelly than the
downthrown eide, However, in other places the downthrown side 1s
the higher, Furthermore, the downthrown side is composed of sand=
etone aind shales which one would expect to erode faster thar the
- hard igreous end metamorphic rocks making up the basement compleX.
This is more strikingly illustrated in the case of the ~ee Canyom

Faultse 1Inie fault crosses through s wide, open valley ( Bouquet



Camyon ) with no sign of a displscement, from whemce 1t crosses
over imnto Pee Canyom, Here the downthrown side 1s 500 feet above
the upthrown side; due to the fact thst the more easily eroded
Kartinez ssndetones are found adjscemt to the Peloma schist, In
San Framclsquito Canvon, though, the upthrown side is about 1500
fe«t higher tham the downthrown side; vet, here agaln, the very
easily eroced Le Brun formation is found contacting the relatively
more vesisztant Martinez sandstores, Thus it iz seen that slong
the same fault the topographlcally higher side is not always the
upthrowa block; but imvariably the block composed of the more re=-
sistant rock. The most corvincing argument of all 1s that if ome
gt«rds on a high elevation, it is easily seem thet the faults are
truncated by & moderately rolling surface formed ir a cycle of
eroslion prior to the preszent one,

The subsequemnt drainage developed along the liﬁéa of sheapr-
ing 1s al;o & strong argument againast recent faulting, According
to Cottomn the development of subsequent drainage usually takes
place after raﬁlping has ceased, Further, the streams no longer
are confimed to the shear zomes, but must have worked down alomg
lines of weaknmess untll the faults, for the most part, are found
part way gy the sides of the camyoms., This has also been noticed
by Willis who states, "Erosiom valleys may ofter be uszed im trace

ing the comtimuation of a known fault where it shows no truly acte

ive foatures,*## These valleyas develope normal proriiearand should
3

L]

®ot be confused with the types deseribed above (true fault velleys)
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1,Cottom,C.4A., "Geomorphology of New Zealand", (102¢).

2,%1111is,R,, "Physiography of the Californis © " ;
) ) overt R GeSele
Vo, 36,pp. 660, (1925), v b Hanges’, A-Bull.

3,5rackets added by presemt Writer,






They are also much less dependatle, &s the fault limes show a de-
cided tendemey to be foumd up the slope from the stream, to cut
acroa: spurs and gererally to diverge from the line of the valley
itselfr”,

In tle southerm part of the area the matter is not so obviousj
for while most of the faults cross through the middle of s bread
oren vslley and.dllnb indiscriminately over the highest parts
of ridges with.no'aign of & recent displacement, the fault scarp
forming the aouth’flank of flerra Peloma Hidge camnot thus arbi-
trarily be élassified az a faultline SCRYTD, The faults im this
zone are very Bigh amgle, often vertical, mormal faults with the
upthrown block on the rorth side, The nmorth side 1s alsoc topograp-
hiecally high, haviag a draimsge relief of 2300 feet; and although
for a diaﬁance of seven miles the Peloms echist is in comtact with
asdiments, they are very firmly cemented conrglomerstes for the moat
part, Also from Mint Canyom to Amaverde Valley, om the edge of
Antelope Valley, the schist contacts igmeous rocks of the basememte
complex. This meed mot be construed aa}indubitabla evidence for
faulting,however, for the schist 1s very resistant to weathering
due to the fact that it weathers out imto thin plates whicn shed the
raiz and are hard to wash eway, while on the other hand the conglo=
merstea and'igneoqa'rocks vweather nut irto grsnular graina snd peb-
bles which are easily tran#pcrted by wsater, Although the relief
on tie south side of Slerra Poloma Ridge may be due to sn epoeh of
mormal faulting later in time tham the reverse faulting morth of the
ridge, there are cgrtain other considerations which make this seem

improhable., First, motwithstanding the fault erosrces many streams,
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i» mo place is the drainage deranged, and stream terraces 1r some
rlaces 100 feet above the prezent stream level truncate the fault,
Second; the main fault zone 1is of:set by 8 small tramsverse fault
wh.ch shows mo topographlc expressior and which itself 1s trune
cated by the stream terraces high up om the tops of ridges.
Tnird, mone of the mumerous branch faults of the Pelona Fsult
shiow the slightest evidemce of amy recent displacement, although
they are probably of the zame relative age as the malm fanlt,
Cycles of erosioms

There is distimrct evidence for three cycles of erosiom im
the ares and rather doubtful evidemece for a fcuéth.

In late Pliocene time 1t 1s generally comceded by most geo=
logists that Southerm Califormia was a reglom of very low relief,
Indeed, the Perris Pemeplain is a remmsmt of that old physio-
graphic'aurrace, preszerved by rcason of 1ts beirg down faulted,
end so effectually preserved from erosiom, Engliahlséya,"Ths
physlogravhic hlatory of Southerm California, of which there is
good record, dates from a time near the emnd of the Fermando
epoches During Fermando time an extemsive surface of low relief
was d-veloped over nearly all of the southerm part of the state ."
This ie corroborated by millerawho states, "Remmants of this o2d
age surface are still more or less preserved im the San Gabriel

kountains which have beem unlifted as a great fault block largee
1y, if not wholly, during the Quatermary Period”.

1,English,W.A,,"Geology and 011 Resources of the Fuente Hills
Fegiom, Southerm Califormia”, U.3.G.S. Bull, No. 768,pp.64,(1926.)
2,¥11ler,#.J,, "Geomorphology of the Sam Gabriel Mountsinms™, U, of
C. Publ, im Geol, tel, Vel. 17, pp, 200,(1928,)
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#ith only this mesger evidemce available, the pemeplamation of
these mountains 1n late Pliocene time must still remsin an opem
questiom} however, it can be safely asserted that the relief at
th.t time was very much less tham the preszent relief,

The second eycle of erosion 1z clearly evident, marking a
pause ir the uplift of the moumtsins. It 1s represemted by a roll-
ing gurface of late maturity which 1s & gonzpicuous festure to
any one standing om a high poimt, and is im marked topograrhic uncome
formity with the surface produced by the presemt ®ycle. The broad
opea valley at the hesd of Dry Camyom is probably the best maniw
fostation of i%, This valley is & former course of the Han
Franeisquito Riveri inasmuch as the valley, instead of heading
hack 1nt013$0rra Peloma Ridge, 1z ebliquely trupcated by the caayon
wall of the preacgt streams ¥#here this valley.p&asaa from the
schist om to the Mint Canvon formatiom south of the ares, there is
a rapld drop off to‘the prezemt stream level, the strsam haviamg al-
ready eatem headward for a short diatnncé into the schist, Simi.
larly the head of the valley is being attacked by a stream which
1s eating headward dowm the valley and which pluanges rapidly down
to draia imto the Sam Framciasquito Camyom draimage, This streasm -
has already eatem dowm the valley between a quarter to & half mile,
leaving am empty void where the head of the valley should mormal-
1y be, 'Tho topographic umconformity is aeem im numerous other
streams which artér flowing along canyons more or less parallel to
the mature aurface, suddenly descemd abruptly by meams 6f_a series

of waterfalls amd rsplids to the presemt stream level.
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According to Willis there are three types of surfaces pro-

duced by differemtisl uplift along a fault, '"They are those up-
1lirted without being deformed, characterized by a sharp amd regu-
lar topographic umcomformity betweer the old surface and the mew
eycles; Tilted surfaces characteriged by a consequent drainage sys=
tem or the tendeney to develop such a system} and arched sur-
faces, characterized by a smooth coavex proflle mot dupliceted by
other surf-ces”s It is clesrly evident that the surface mentioned
above was tilted to the southwest along on axis parallel to the
trend of the range, which in ture 1z psrallel to the San Amdreas
Rift, | ) |

The most comvineirg proof of thies is the fact that the surface
slopes southwesztwerd to mergé gradually into the surfsace produced
by the third cycles S8imnce the mountains were uplifted alomg the
San Andreas Rift, the uplifted block wruld be tilted to the south~
west, much as the Sierra Nevada block is tilted to the west; com=
firmation of this lyimg in the fact that the major limes of drainage,
which might be expected to imherit their original tremds by entreache
ment, is all southweastward aléo.

In mearly all the canyons, but especially in Texas and Miat
Canyons, are & number of flat topped ridges and tables which are
capped by terrace material up to 50 feet thick., These terraces re=
preseat the third eycle of erosion and im some instances aré 150
feet above the presemt stream chanmels, These are all that are left

of what were omee broad open valleys, In Texas Canyom this old val-
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1,#1111s,Robbin, "Physlography of California Coast Hanges", Umive
of Calif, Publ, in Geol. Sci, Vol. 36, pp, 676, (1926),






ley was three-quarters of a mile wide compared to its present
width of twenty yards, The upper part of MNint Canyon attaingd a
maximum width of one and ome-hslf miles and San Framcisquito Canyon
likewise attaimed a maximum width of almost a mile, - In San
Francisquite Canvom however, the o0ld river valley was comnfined to
the soft easlily eroded sediments of the Le Brun formation, All
that remainas of this former surface is a series of low accordant
knolles with a few remmsnts of terrace capping vet remaiming om
theme The tope of these kmolls lead up to a broadly U-chaped gap
through wirich the San Franclsquito river may omce have flowed, It
1s very hazardous to correlate physiographic surfsces over a wide
area, but, 1t‘is possible that the broad vallevs at the head of
San Francisquito and Bouquet Canvons may have beem a part of the
surface cut by the third cycle of erosionm,

It iz a question whether this surfsce was tilted or not. Im
¥int Canycn the terraces are certailnly slopimg towards the south, but
this may represemt the mormal profile of equilibrium of the old vale
ley, THe imterfluve terraces south of the area are mesrly horizon-
tal and show no effects of tilting while im Sam Francisquito and
Texas Canyons the evidemce is inconclusive, It is moticable that in
8ll the eastewost camyons the terraces are on the morth side in the
form of long morth~south ridges, the present streams flowing siong
the south side of the valleys truncating the ridges. This is indi-
cative of tilting towards the south, but it may be that the streams
were pushed that way by the flood of material poured into the #al«
leys from the ridges on the north side which invariably are higher
than the ridges om the south side, As has already beerm imtimated

the tilting of the whole mountain block has been atromgly to the



southwest, producing & very marked asymmetry in that nine-tenths
of the width of the mountain block south of the San Andress Rift
1s characterized hy southward dralnage, while only & narrow strip
along the north part of the block drains down into Antelope Vali-
leye. In view of this 1t 1s hard to escape from the fact that =
gireat deal of tlliting has taker plsce, probably about a fulerum
which rune along just off the south edge of the maps. It might be
approximately msrked by the lire of imtersecticn of the surfaces
formed during the second and third cycles of erosion,

Ag hae alres«dy beom mentiomed, the broad vsller stage of the
third cycle has been dissedted to a depth im some places of 150
feet because of recent uplift, The effect of this has beern to de-
velop antecedent streams denoting the beginmning of the fourth ero-
slom cycle, The best example of thie i1s the San Francis-uito River
which after traversing a helt of soft easlly eroded sandstorer and
shales, suddemnly crosces the Sam Franmecisauito Fault to flow through
the relatively hard Pelona sechist in entrenched meandcrs, On the
rrevious page 1t has beem suggested that the Sam Franciesouito Flver
may have g@lowed through a broad U-ghaped gap e few miles west of
the dam site, For some reason, perhaps due to a tilting effect,
the river swumg irnto its present course and subsequently entrenched
it=elf,

The upper part of this river where it flowe through a gorce
cut 1m the basement-complex, also thows rejuveration by & narrow
- V-shaped gorge 1m comtrast to the former canycn whose walls were
not quite as steep,

At the head of fan Francisquito Canyon 1¢ a wind gep which is

ornly a hundred feet or so above Leonis Valley, It is Wery probable



that the draimage from the sbove valley may once have flowed
dowa Ssm Franciscuito Canyom, but due to rapid uplift the stream
was behesded by the fault, This view 1s stremgthened by the fact
that the mext camyon to the west, Llizabeth Lake Canyom, 1s still
dreinling part of Leonis Valley at the 1 resent time. |

Ag far as onme car tell the present tendency of the streams
seems to be one of aggradation, for the vslleye are silting up.
At the junction of Texas end Bouquet Cenons the alluvium in the
gtrezm bed 1s over twenty feet thick, while at the mouth of
Bouguet Camyon the slream gravels are & hundred feet thick. In
some canyoms tne stresms huve excavated a shallow channel sbout
four to glx feet deep, However, this ususlly occurs only in those
canyone whiech shed qusntitlies of solt easily erodabls mutorial.
Apparently more material is supplied thamr the sgtream ¢an ordimarily
carry away; and then during & Leavy storm or a series of heuvy
storms, the stream sluices out these easily transported sedimeats,
thereby entrenching itself,
Landsliding and Hillside Creeps

Landelidirg 1s very common imn the Pelona schists, and om the
sides of San Francisquito and Bouquet Canyons are numerous land-
slide scars, mow overgrown with uaderbrush, Above the old St,
Francis Hegervoir slte lendslideg are particularly well shownr, Lhey
give an effect of irregularly spaced, flat topred shelves reaemb=-
lirg terraces, Very few of these bench-likc forms csm be lined ups
anc since landsliding is sc common, 1t is most reasonable to assume
that they are due to this, Landsliding also occurs to some extent
in the Vaequez and Kint Canyonm Formations, In the latter formation
slippirg occure rometimes on a very low angle due to the plasticity
of the clay matrix,
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Related to landelidimg is hillside creep which has caused
the beds im manv places to assume an overturned position. This
is perticulariy well marked in the Martinez formatlion due to the
aumerous beds of incompetemt shales contalned in this sedimentary
gseries, where nard zandstoue stratum stick up ia the alr onm
steep hlllsides they are commcily seen to bend over, zlvimg a dip
which is the reverse of the true dip. Similarly on spurs the
strata cam be seemn to bend gradually over towards the valleys. In
bottoms of steep canyons rumming approximately parsllel to the
getrike of the gedimemts, vertically dipplog sandstone snd shale
beds have heer seem to bend over until tiey asesume s horizoatal
poaitions <ince this heprens on both sldes of the canvon, the
effect is one of un anticline Whose axlis rurs down the stream bed,
Where the stream has lald bare the strata, ome cam, however, see
the strata standing on erd. The radius of curvature is not small
as 1s usually plctured in textbooks, but uay be as large as 50
feet, For this reason unless one 1s very car-ful, a false idea of

the structure may easily be obtainmed,



Cavernous #eatierings

Trie massive samdstcpnes &nd corglomerate beds of the ares
are very susceptihle to cavermous weathering. The size of the
cavities vsries from & dismeter of a few inchies up to five and six
feet, and in some cases ﬁhe depth, the distance from the opening
to tie back wall, is as much =as ceven or elzht feet, The bottoms
of these nollowe are filled with disimtegrated materizl which has
dropp#d of'f the roof and sides, which ordimarily have quite a
fresn sspecits Yet if one looks close, he csan discerm s rort of
scale, made up of fragments of the rock cemented together with cale
careous cement, covering the sides arnd top of the cavity, The
least touch of the fim:er naill ig sufficient tc dislodse these
flevess, The locuilor of thece crvities seems to be controlled hy
beadirg; for thls type of weethering appesrs to attack certain strate
more rexdily than othera, It is also well marked along certain of |
tie Joint plames, Svidently the porosity of certair strata and the
seepage along joilnts 1s resporsiile for the formaticn of these
cavitlesy; 1In that the :solutiors guix cccess to the surfice, and them
gradually lesach out certalim areas of rock mot as firmly éemented as
others, Temperature changes, hvdrstion,and carhonatization nrobaily
8lso pisy & part ip their formstion although the leachirg out of
the cementirg materisl by solutions 1is probsbhly the mocst irportant
formational agemey, Hhere a master Joint rans through the beds,
there comcavities are well developed and temd to jeoim together,
ultimately to separate the rock irto long tabulsar lerves, The moat
commonr shape of the openirg 1s elongate downward, although ronsd
and horizontally elongate openimgs are mot umcommon, The diameter

of the mouth 1s imvarlably less thar the imside diameter, the rim



projecting im like a lip om all sidees except the bottom which,
slopes dowmward to the outside,

There is a poesibility that the raim and wind might have dis=-
lodged riagmemts of rock which were mot firmly cemented together and
so have formed these holes. ’''his explamatiom could mot be valld,
thongn, for more tham a small number of the openings; because of
the fact that many of the orenings arc well shelterrd from the
weather., Ifurther, the depth of the opening is so grest that ro rain
or wind could possibly effect bthe back wall, ‘he outer lir pro=-
Jecting dowmward would not form if the cavity were due fto rainr or
wi d; and tbé crntrsl of folrting amd porous strata is too evidemt
to allow of the latter explsnation, |
Jointimg and its relationm to etream develomment?

Jointing has beem ome of the lumportant controls influencing
stream flow in this sarea, Its effects cin be atudied rvarticularly
well In the smaller camyons in which thie strata are ususlly laid
bare due to’the rapid cuﬁtiﬁg of" the atresms; for, a stream in its
attempts to get downm to grade will take advaatage of evrry possible
weakness 1in the tocks In streams flowing mors closely at grnde the
effect 1s not nesrly as proronced, Im crossing through ti.e strata
the gtreams usually take a Ziz~zag’¢oursa; flret following the
gtrike of the strata for & ways, snc them cuttlng scross it per-
pendicularly to follow ore of the najor Joirts, the joint avstem
belng at right smgles tc the stratificstion; and then swinging
back to follow‘the becding sgaix,

¥pter falle are very comron ik the smaller canyorig, the ned=-

ding planes usually markilng the buee of the fslls, The sztrata



determining the water falls are often imdistinguishable in ap~-

pearance from strata immediately adjscemt to them which have been
quarried outs lie word Cuarry is appropriate because of the fact
that erosion o the saundstone beds appears to‘have_taken nlace by
remov:sl of blocks, This 1= in complete disagreeﬁent with Cottonl

vho ctates that vertical strats will form not waterfslls, but

rapids; lorizortal or mesirlv horigontsl strats alone forming f£:11ls.
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Stratigraphv,

Genersl Statement:

Metamorphic, lgrecur and secdlmertary rocke ronging in age
from Archeozoie (?) to recent are “ound exrosed in tihig ~resd, fhe
Pelona schiste ard migmotites, forning incluéions in the country
rock, are referred by most geolonists to Trgwcambrian time, ¥lutonic
rocks varying in comrosition from granodiorite to granite hove in-
truded thecse old metamorchics,probably during the Sierrs Nevsdsan Revol-
ution of Jura-Cretsceous time.

inhe oldest sediments in the area are of Martinez szve and are
made ur of a thick series of alternating ssndestone and shale reds
with a few intercalated conglomersate strata., The Le Hrun snd Vas-
quez formations are of indeterminate wge, both in rel-tion to them-
gelves and to other formeticns) althourh they possess the digtinctive
lithologic feastures of scodiments many geoclogicte hove reen cslling
Sesre., All one c-n ssy with certainty 1is tihat flere rocks are post-
siartinez and pre~m1nt Canron in age. 4&itiiologleslly there sedi-
ments sre com-osed of large thicknesses of fanglomerate m: terial
together with sandstone,silt and shale beds, The %int Canvon forma-
tion lies unconformebly on there lstter strat: in the onlv deposi-
tional cortact between sediments of different ages to be found in
the area, 7This formation is 2lso of continentsl origin and is come
pored of poorly stratified fanglormerate materisl grading un into well
bedded ssrndstone strata, Terrace msterisl I= found ecapring many
ridges and is comrosed largely of grestlv weathered FPelorna gchist frag-
mentsa.

These rocks have suffered very strons feulting movements, but
have oren little folded, The bhedding of the sediments =nd the schise

toslity of the metamorphics is esub-parsallal to the malor faulte; and,

Ly
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Summary of ftratigraphy.

Age Formation  Thickne=s
‘Recent- - -  Alluviel- - 20"
rariler

gravelg- ~ O= 40’

Pleistocene- Younger ter- ,
race grave.s 0-100
}lder ter=-
~race ¢ravels 7
Uneconformity
@pper Mlo-  aint Usnyon 3000 (2)
eene Formation

Unconfurmitg

01izocene(?) Vasquez~ - 5000 (?)

series

i.e Brun For- ,
mation- - = 2000+

‘Unconformlity
© Martinez ,
Formation 9000 ¢
Unconfornity ,
telona 8GIC+
Schist

Charscter

Ltream gravels,

Stream gravels stranded on sides of can=-

Tonsg .

vomposed lergely of Pelona :chiet frag-
mente which upon westherins give the gru-
vels & deep msroon color,

Simllaer to above,

A bezal conglomerate of 1ill-sorted fan-
glomerates overlsin bv well bedded sand-
stones and o few shsles, light colored.

A thick zeries of coarse well cemented
fanglomerate materdisl for the most psrt
althoursh loosely concolidated materlsl is
also pre:ent,this grades ur into silt-
stornes and s:ndstones.These rocke vary
from a lizht grey to deep marpon in coloxp
the latter color heing dominsant,

A geries of blue green shslesg,maroon & nd-
stones,and a few conglomerate beds which
thicken to the south,

Kade up largely of well cemented buff col-
ored esndatones,d:rk colored shales,and a
few intercalasted conglcmerate bheds,

A group of metamorrhosed sedimentary rocks
coneisting of green-stone schiste,amphi-
bole schist,mlca schist,quartzlte,and some
limez tone,



Geologicul Formations,
Archeozo/c ()
Felona Sfchiat Serles.
Distrivutation and genersl featuresd
The Pelonz scirist, besides oceupying the whole of Slerra Pelona
ridze, also makes ur & part of Fortal "idge along the north side
of the Jan rmipe-g Fift, teozetrer withn a small outlier in Antelope
Valley. .t occupiss sn areca of 130 aquare miles sltogetl:er, covering
avout 55 5@ua§e mjleg in this arca,.
This ridge 1S a fsult block, heinz ho nded on bovh sides LY
faults, on the north 1s the Clearwater fzult sore, «ind on the scuth
the Felona fsult zone. It plunges down vndernesth the #int Lanyon sedi-

i

ments to the soulhweat, Tals block‘is broken by a nimber of interior
faults which par-llel fhe merginal fonlt zores., ‘The schistosgity also
strikes rarellel to the trend cof the ridge, 2rd dipe steeply, Gip=-
ping = metimes to the north snd sometime:s to th: south., Thig seriecs
nag a wminlmum thicknesez of' €000 fect; for as it is cut off on both
gldes, its true thicknees nust remalrn urkrown, 4n enticline is suggest-
el by the srrargement of the dips and strikes, and as Simpeon and
Clements also rostulated an anticline to trhe esst tnd west resyective~
ly, 1t i1c prebeole tiat sn anticlinsl axls does run trensversely a-
cross the ridge from sglightl g0 thesst to northwect,
Lithologic characteristicst

ihe rocks making up thls formation are metamorphosed sediments
and basic voicsniese. +hile this series is ususlly called the Felona
sciisgt, certsin parts of the fermaticn conld hetter be described
under tiie term banded .nelgs. 1h sedimentary origin »f the grester

portion of this geries 1lsg quite efident. Farallel layers dilfering

greatly in chemicul composition sre dletlictive, several limestone



beds are present, amd the exi:ztamce of a large amount of graphite
gschist, and quartcsite beds is also indieative, However, certainm
pgrtinns‘of this serles appear to he metsmorrhosed igneous rocks

of plutonie charscter, TYhey possess more of « gnelssic texture and
are diflerent from the reat of the schist. Their lithology 1s quite
uniform, and they appe:r to have a more or less irregular contact
with the true schist, A good example of one of these bodies lles
between laskell and Dry canyon mot far from the liint Canyon cone
tact. The existance of volcanics in this formation is shown by the
fact that metamorrhosed dikes of basic lava cﬁt traversely across

the bedding, S1ills are also present, These volcanice are now meta=-
morphiosed into masses of talc and actinolite, DBetween Texas and lint
Canyons the writer was able to follow the trace of one of these meta-
morphosed dikes a few humdred yardsa up a ridge tramsverse to the genm-
eral schiatoﬁity‘

The schiztosity of this serlesg is better developed in some places
than it is in others where the rock 1is more massive, dependent of
course or: the abumndance of mica formed in the rocks, Those parts of
the sectlom which were composed of ghales or impure sandstomes have
developed a lilgh degree of schistosity, but the more quartzisic rocks
possess a gnelssic texture, The bedding is wvery where parallel to
the follstion.In gemeral, the schistosity is culte regular, but im
places a great deal of comtortiom has takem place im both the gneilss-
ic and schistose rocks,

. These rocks are ususlly fine grained, although 1w places knoten-
shlefer have developed forming knots a “uarter of sn imch 1ﬁ dismeter,
Greys, blues, snd greems are the predominating colors on fresh frac-

ture surf:ces. The schists weather to various shades of browms and






reds due to their high iron content, One of the most distinctive
features of thils series ig the larze nimber of ‘martz veins

which cut through it, These veina often attain a width of 1 to 20
feet, and the surf ce of the gromnd le always covered &ith glist-
ening white fragrents of quartz,

The schist usually weathers dow¥n to low rounded topographic
forms, However, in some pluces great masses of rock st:nd out
above the general level, these masses sometimes stteining helghts
of 50 to 75 feet,

The schistosity 1s everywhere parallel to the bedding througn-
out this =eries, suggesting that statle metamorphism rather thar dy
namic metamorpliism was predominant, That these rocks were meta-
morphosed ir the mesozone, the zone in the earth's erust of moder-
ately high temperature, is indic:ted by the rrecence of the follow-
ing minerals’cbaracteristic of this zoney 1l.e, epidote, chlorite,
cordierite, muscovite, albite, zoisite, sand ciino.oisite. The meta-
mor hlsm iz uniform throughout this whole reries, the rocks reing
everywhere recrystsllized,

A few thin sectiones of the riost representative rock ty es were
made, although no «ffort was m:de by the writer to make a detailed
petrogr:phle studr of the Pelona schists, A very good petrographiec
study of the schists was made by %ebb%

Mica ichigt?

This schist contalning 55% quartz, 24% albite, 10% muscovite,

5% chlorite, 2% magnetite, 2% titanite, 1% zircon, ard 1% apatite.

l,Webb,B.W.,"The geology of East Sierra Pelona Ridge and Vicinity
in the Southeast Part of the Elizaheth Lake ~undrangle, California.
On file at Calif, Inst, of Tech, Lib, (1932).



The magnetite is altering to hemetite, The quartz and alblte,
elongated in the direction of the schistosity, are enveloped by
long sheafs of mica which weave between the grsins,
Juartz-Albite-Muscovite Gnelss?

Thie rock was interpreted in the field as being a metamorphos-
ed granite which had intruded the origin=l seciments, It is composed
of 63% quartz, 23% albite, % muscovite, 2% chlorite, 2% titanite,
1% apatite, 1% ziroon, and 1% pyrite, The nvyrite and titanite grains
are greatly crushed and strung out_along the prlsne of schistosity.
As in all these schists the quartz and albite are greatly strained,
Cordierite (chists

This rock 1s a knotenshiefer, and has knots ahout one-eight
of an ineh in diameter. It contsins 51% cordierite, 10% chlorlté,
10% orthoclase, 10% quartz, 10% actinolite, 5% epidote, 2% titanite
and 2% magneﬁite. The cordierite is full of inclusions of actinolite
and other mirerals,

Mugcovite Schist:

This specimen contained 66% quart:, 15% muscovite , 15% oligo-
clase, 2% titanite, 1% zircon, and 1% magnetite and hematitn, The
magnetite and hematite are crushed and strung out along the plene of
schistosity. The muscovite is wrapped around and enclose the other
minersls,

Graphite Schlsts

Th}s sciiist 1s quite common in Sar Francisquito Canyon, It
containe 15% gravhite, 32% quartz, 36% mﬁscovite, 10% orthoclase, 5%
calcite, 2% chlorite, and magnetite, The graphite, like the muscce
vite, is in sheafe and 1s wrapped arcund the other minerals,

Zoilsite Schists

This rock 1s a knotenshiefer and 1s a granular asggregate of



minerals so intimetely intermixed that = quantitative estimste
would be imposeible unlees speclal means were resorted to. The
minerals making up the aggregate are chlorite, alblte, epidote,
zoisite, clinozoisite and hematite,
Actinolite Schist:

This schist is a fibrous mass of sactinoliite and represents the
metamorvhosed equivalent of a basic lava, It is composed of 97%

actinolite prisms, 1% muscovite, 1% hemstite, and 1% quartz,



Ages

The age of this series 1s unknown other than it is older than
the Jura-Cretsceous Nevadan Revolution; for 1t ig intruded by
monzonitic rocks which are generully corsidered to e of that age.
Hersheyl compared them with the Abram's schists of Sigkiyou
County, but J.H..Maxsong believes that this correlation is ill-
founded, Those who have studied both the Rand and Pelonsa schists
find a remarkable resembl .nce between the two. ﬁulins who made a
detalled study of the Rand Schist thought that thev were probably the
same, The writer after discussing the problem with Harrison Evans,
who is at present working on the Fand schists, and examining fileld
collections brought in bv him, believes that the correlation is
quite probahle.

An Archeozlc age 1is as:1igned them because of thelr degree of
metamorprism, Cambylan and even Pre-Cambrian rocks in the Inyo
Mountaing exhinit s much lower deégree of metamorphism, disregarding

contact-metamor~-tism, and so it 1s at least 1l1likely thzt these

schists are¢ very much older and date back to 4Archeozolc tire,
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l,hershey,0.t., "Some Crystalline Rocks of Southern California”,
Am, Geol., Vol 29. No, 5, pPp. 223-240, (1902)0

2,Personal communicatlon,

3,4ulin,C,D,, Geology and Ore Deposits of the Randsburg Quadrangle,
Calif, State Mining Bureau, Bull, 93,(1925,)
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Hegsosolc.
Basement-Couslex Novrth of the Ulespwater rsult rones

worth of the nsres ig o large terrane nnilerlain b izreous
rock Whieh tos writer msue no efforl to aiiferentiste irto separate
Mitse 4 lew thln scctions were made of reypresentsative roches in

Jifverent 1ocalitles 60 galu a general ilden s to Lhe compozltion.

in meny vlaces it contsains inciisiocns of  old mebamoreiosed zedl-
3

nmeats wileh are wsob compered w.th =, Je siller's Sen Gabriel fore
ationes 4t 1 an injeetion gnelcs or migmatite and 1= meds un of
slternating lovers ol hornblends snelges and biotlte schist, Aplite
ane cegn o tite dikes are nuwerous ana sre generslly parallel with the

textural

W

i the rocke ilie country rock has intruded £hls serles

rleces wad containg pumercus inciusuions of it., whe lorger

botlies vl these wmetamorihlcy ¢ very likely roofl pendants hecause

of the Juct that the.r foliation anu struclure is ~arnllel wieree
(]
[

7 osre exnosed o lhe strlke ol thece roces ig e sh-wect while
the air 1s ncarly vertlesl,

the zlntounle ignecus rock In tids part of the area ig very much
vesrthered and decomnosede 4he hill sidee are ungnally covereil with
a vellowich granular liver of disintegsrsted rock, very littlie soil

AR A 3

sresant except in pwobocted pluces, Misintegratlicon nas eovidently
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l,@illgrm%.J. Geology of the Jegtsrn San Gabriel Mountains Publ,
Univ, Cal.f, atib. ae ln wath, and Fhys, ic¢i, Vol,i, 1954,
2, Lahee, F,H,,"Fleld Geology', pp.142 (1623)



played the ‘dominant role in the breaking down of this rock. The
orlvy fresh rock is that exposed in the bottom of canvons “here the
streams hrve scourea it cle=n,

megsacorically this rock ie s medlum #rained phmnerite comrosed
of sn ageregste of orthoclase aznd plagloclage feldepar, biotite,
some hornihlende, =and gquartz,

1rda rock verles 1n compositlon from a grenodiorite to a granlte.
Bilotite is the moest cormmon varietal mineral, although hLornnlende is
sometimes preszent, aAndesine in the sbundant {eldspar, ano ranges
from a baslc andesine to oligocl:ase sndesine, Urtihwoclace is the next
most abundant feldspar together with varving amcunts of microcline.
ihe usuul accessory minerals are apatite, m:ignetite, titsnite,and zircon
in the order of thelr sbundance., The minerals composing these _.cxs have
been more or le:: altered by hydrothermal solutlions. The bioctite is
quite often blesched and has been altered to chlorite and epidote,.
when hornblende is prescent it has also suffered chloritizution and epi-
dotizaticne ‘“he feldspars hzve been sericitized, and the magnetite
has reen partly converted to hematite,

Fegmatite and aplite dikes cut through this rocks a:cd, being
more resistant to weathering, stand ovt above the weathercd surface
of the terrane,
Basement-Complex South of tne FPelona Fault,

Tne country rock i the area south of tlie Yelima frult is finer
grained than the igneous rock north 8f the Clwarwater fault, however,
i1t would still beclassse: as a medium grained phanerite, 1t also
has e lighter aprearance due to a smaller content of ferromagnesium

mineralse, Uhils rock ie cut by a number of pegmatite and aplite dikes,
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1,8impson,E,.C., Geoiogv and fiineral Deposits of the Elizsbeth Lake
taadrarale,C 1ifqrein”,Caif,J urtiines and Ge0l,%0l,0,N0,4,(19%4),



in the former sheaves of muscovite an ireh in diameter sre some=
times developed, This pluteonic body 2lsc contains large incluslons
of injection gneiezes similar to thoze found in fan Frenclssuito

Canyon,

-

£

ihe cosmositeon ol tilo vook was fowd to be that of « monzone
1l

ite o granite; hovevor, cilmpeon reports that in wmeny places 1t

rades into a hornblende diorite facleps, +n thin secticic cxamined

by the wrlter plagiocluce war the di inant feldspar, the

varying Trom oligoclase Lo andesline, 4icroeline and ortoclisse

made up ..ouh of the remainder of the oulk compoaition of the rock

A gmall rmount of blotite wrg also esente ~ircon, nusnetite aua

Citenite were  recent as accesgory minerals. '“he hlobtlte 1o paviially

vo chlorite w' .ile the feldepsars sre sericitized, Toue of the

lmmellae of the plasioclese are bent.

In view of its lithologic simlilarit:, ite adjescency, cuna Lis

migmstite inclusions, thieg plutonic vod le prouably to he correlated

Wit that i the northern part of the are

Granlte sugen Gnelsss

This roek is Tournd onl in the ..int Carvon Llock and cccurs in
blocke which luve been faulted up into the Vasquesz sedimentse 4t
wenthers to & dark red or vrown. Its most distiuctive feature is
large plenocryets of microeline, avernging an inch and 2 Lalf in
length «1d three quarters ol an inch in width, W .ose lois axes sre a-
ligned in a direction parallel to the Tlow struciure of ti. rock.

Tre most a2bundent miner-l of this rock ls microcline which makes
up almoct Hal2 of tlhe rvocke Albite-oligelilase piagiocluce ir also

procent, whilo nuarte makes uy anocut & quairter of the rock, Doth hDiom

1,01mpeon, 4,0,, ibid,



tite and muscovite are rregzpt, althogh tre hiotite »re:vly rredomine-
atec. The accerssory mirerals sre apatite, marmetite, sircon, and
titanite, The plagloclacre felceuar has g ffored & covieir zmount of
sericitiretion, while the magnetite ig :srtly eltered to “ematite,

microoraphic Intersrosth le nresernt between mierocline ard

4

qu

iy

rtz,
and tre twinning lamellze of gore o7 the pl-siocelacse is rert,

wava dikes can sometimee he secr enhbi-o throush the norphvry,
and in some caseg nase up¥srd into the Vasamer sedirents where the
two sre in denositional corntact, Thies lava is grhanitic with very

emall rhenoerysts of quartz and orthonlase.



Tertinry Formations,
Eocene

Hartinez Forrmations

Aveal Distributation and Genesrel keatvress
Lvine hetsecr the Clearwster end ee Canyon Frulte ic 2 long

nepyow edze of Martiner sediments whose apex pointe tos:roe the
east, There sed ments are cut off by the conflluence of the anove
two fsulta, and cover an srea of about elght sruare miles, They are
hanadad on the north hy plutonie rocks of intsrmedisrte comnosition and
on the gonth by Pelona schist, except for & dicstance of tiiree miles on
the #sct side of the Le Srun Yuadrsngle where thev are in Fault contact
with the Le Drun formation, In Bee Canvon & erell wed e of Kartinez
1e f o ulted doan inside tne latter formaticn, Nowlere are these gtrata

in norral depnsitional contact with other recke; however, in the Tejon

wst + v .
suanrengle to the emsd, Clements finde them in depositicnal contact

with the hagement,

Trere eedimoents strike eastewert or sli.ntly northeaste-southwest,
ane neve s din resngloes from 50 to a0, ihey rave & thickness of 900CHL
feet, the tirue thicknese not being revesled due to faulting, No une
conformity of any magnitude is ‘resent within thie seriseg, the strata
all veine conformeble,

Lithologic fenturest
This foration 1s made up dominantlvvﬂf eandatone and shéle with

a fe ifhe =andstone bhedg form

&

7 interetratified conglomerate hede,

F

ahont sixty pere=cent ¢f the gerieg the shnles forty per-cent, while

. mem ee Sww e W s e

OGP T 1] “ . :
1,v1@me§tg,1., Gegiogx of the ascutheast portlon of the ielon Cuad-
ransle walilornia’, on fiie at veslifornza Instivate of Tsehnology

Library, o



Martinez sandetonesg weathering out on a ridges top.

Maptinez sandstorne beds outeropplng omn a rlideoe top.



the emngiomwrate beds male up only a few per-cent of the bulk compo-
gttion of the form-tion., The s:ndetone nnd shale beds form alternat-
ing serieg of sirata of variable thickness. In pluces the shale beds
atbain thicknesses of a 1000 feet, but this ie unusuali for in most
localities the thicknees varies from a few inches up to {iflty or
sixty Tect.

The sendst:ne is very raslstant to erosion snd tends to weather
out in »rominent orojections, in plices tiesze gtrata Lorm jurte pro=
nounced binffs, ana in the bottoms of canyona water f:lls -re frequent
where the stroame flow over steeplr incliined strsta, vavernous
westhering 1s very common, the hollows varying from seversl lnches
to three or four f'eet in diameter, <l1hese features :re discugses in an=-
pther pert of the ;aper in relation to the Vasquer formaticni mut the
conciusiong reached sre valld for these rocks as well,

~# fresh unwesthered I'racture surf ce of the sandstones is greys
butv wherever thev are exiozed to the ¢~ ther, they :av: g uin-G 8
haf” cmlormtiun; urd in places heve cven become conted with desert
varnisi, Yhe sandstone is & medlum grainad arlkose anu is well sorted
althuagh in places very angular pebbles one-nalf to an inch im diameter
are scattered tirough it, Calcite seams are visible runnine through
there srndstones, and are probably due to lesehnirng of ¢he La COgcontent
o the sediments with & secondary deposltion of it in the rorm of caled
along Ilssures and jolint planes, simonite skeletons can often be picke

up along the hill sides, ihese heve very com..ex shaves, but are usual-

~%

ly in the Yorm of boxes with rumerous partitions, ihey have =vidently
been rormee Ly the £illing of fissures and eracks in the sandstone by

iron cxide, and upon the disinte ration of the roek are left lying on

the surlice -5 skeletal fremeworks, The sandastone is very well cone

n’s when struck ith a hamner,

s



50% quartz, 32% oligoclsse and asndesine, 2% microcline, 3% msgnatite,
£% blotite and muscovite, 10% calcite, 1t zircon, apatite (%), und
epildote, The cementing material is meinly iron oxide with some cale
ecite snd silica, 7The individual graine sre vervy angular, «ven jugged,
and show no rcunding whatsoever,

ihe eonglorerate beds fporm a belt zeversl nundred fecl wides The
individual beds =re shont ten fet #wide and are separsisd by s=ndstone
sne shale strata, This telt is very pevsistent, we eli the strata im-
trie formation are, end extends from the west edge oi' the area to Cherry.
Canyon where it is cut off by the “lesrwater rault, The gruvel 1s falire
ly well sorted a&nc ranges in size {rom one-half an inch to one foot in
diameter, ‘the averaie diameter is four inchee, and tric sire makes up
the bulk of the beds., 4t is sub=rounded. to roundeds .he rocks making
up these graovels are 60% granitic, 30% lava, =na 104 tuszrtzite and
gneisse. ‘hls proportion holds fairlv vell throughout tie Formacilon.
ihe conglomerate lg well cemented, and has ahcut the sore rbsistanpe
to wenthering as the sundstone strate,

Tlie shrles are well consoligabng, indeed, thevy have snliioet a
slety texture., The fissility is developed to a high degree, with the
result that the shales weant ¢v . L irto thim quadrangulnr cuips. Tric
ture is coninGuly spoken of as joker c¢nip shsle, iheilr color varies
from grey to vine-green, although they curmonly weather to a gty red
or browne in Chervy Canyon there are numerous intsrbedded lignite
seans i the shelese In verious other rlices ir the section one can
glso ind fossil leal imprints (reed varlety) and fragments of cerhonize
®oous In the usper end of Cherry Canyon, near the Zouquet Lan-on resers
volr there shales attain a thickness of several hndred tn a thousand
feets, Cloncretions sre not rare in theze shiales and seem to be more or

leﬁ& vy ey g Ty i N
& ferriginous., «<here found close to a fault zone thev are commonly

seen w#ith one LOTE 8 i HNe S I '
o Or more ghear planes runnirg throush trem, n a few



b v el

50% quartz, 32% oligoclase and andesine, 2% migrocline, 3% magnatite,
2% biotité and muscovite, 10% caleite, 1% zircon, épatite (%), and
epldote., The cementing material 1s meinly iron oxide with some cal=
cite snd ailica. The individual grains sre very angular, <ven jagged,
and show no rounding whatsoever,

ihe conglomerate beds form a belt seversl hundred fect wide., The
individual bede =re sbout ten feest wide and are separsted by sandstone
an: shale strata, This belt is very persistent, ss sll the etrata im
the formation are, end extends from the west edge of the area to Cherry.
Canyon where 1t is cut off by the Clesrwater Fault, The grevel 1s faire
ly well gorted and ranges in size from one-half an inch to one foot in
diameter, The average diameter is four inches, and thie size makes up
the bulk ?f the beds, it is sub-rounded;to roundeds; ‘he rocks making
up ihese gravels are 60% granitie, 30% lava, and 10% quartzite and
gneiss, Thls proportion holds fairly well throughout the - formatlon,.
The conglomerate 1s well cemented, ana has about the s=me rezistance
to weuthering as the sundstone strats,

The shales are well COHBOLiﬂclcQ. indeed, they have alnost a
8luty texture. The fissility is developed to a high degres, with the
result that the shales weat er ..t into thim quadrangular chips, This
type is commonly spoken of as joker chip shale, 4heir color varies
from grey to blue-green, although they ccmmonly weather to a rugsty red
or brown, In Cherry Canyon there asre numerous intsrbedced lignite
seams in- the shaless In vsrious other plices in the section one can
also find fossil leaf imprints (reed variety) and fragments of cerbonized
wood, In the upper end of Cherry Canyon, near the Bouquet Canvon reser~
volr these shales attain a thickness of several hindred to a thousand
feet, Concretions are not rare in these shales and séem to be more or

les ; i
B ferriginous, here found close to a fault Zone they are commOnly

seen kith
one or more shesr planes running through them, In a few



places these shales are mixed with Ca COsto form thin beds of shaly
limestones

Under the microscope & thin section of shsale revealed a fow jage
ged piecﬂ,”of quartz, epatite, zirecon, pyrite and disseminated carbon=
aceous material,A.long thin fissure filled .it: pur te wes seon to
cut acroaé\the thin aeeﬁion; |
Strutigraphy and age! |

LIttls can be done from & siratigrsitic polnt of view ¢ith these
sodiments due to the fect thiat every wherce i:n thig erea t oy are 1n
fauli contact with other rocks, They have been thrust over beds of
continental origin,?egardgd bvaowlaa Sespe(?) in age, ﬁut referred to
as the Le Brun formation in this repocrt. -n the Tejon wWusdrangle
Clements reports that they are unconformably overlagped by the wint
Canvon and wodelo Formations, He alse found them lying unconformably
on ignepus rocks of probable Jura-Cretaceous sge. LSipple marks, cross-
pecding, and gradation of materiel show that ﬁhe bare of the section
lies to the rorth,

These sediments were deposited in ghallow water (neritlc zone) and
under conditions of a raridly fluctuating soa level, Cross bedding, con-
glomerste beds, tha presenca of small angular pebbles in the scndstone, -
lignite beds, leaf 1mprints and bits of carbonized wood, =11 roint to
accurmlation In shallow water, The fact that the strata are continuous
over dlstance of many miles +ith 1little thickening or thirnning pre-
cludes the possibillity of depésition under deltale, esturzrine or 1lit-
toral conditions, The presence of lignite seems points to the fact

“that lagunal depnsitional may have prevalled at times, Crucstsal unrest
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1,Kew,W,5,%,, "Geology and 0il Mesources of a rart of Los Angeles
and Ventura County, California] U,5,G,8, Bull, Ko, 753, (1924),



must heve besn very marked at this perlod as ghown by the rapidly ale
ternating seories of sendstonee end shales 1In heds of varying thick-
ness, Furﬁher emphasls is glven this view by the cﬁnglomerate beds econe
teined in this section, HNo fossils other than numeroue #“orm tracks X
were seen in these sedimﬁnts.‘ This probably is die to three factors.
First, that sea bottoms composed of shifting sards are unfovorable
to 1ife and are only scenblily populated. Secund, that black mud bottoms
are very unfavorable to organisms due to & leck of nxygén =1 abundence
of hrdrogen sulfide, the pyrite found in the shele is proof that the
latier gas imat have te«n present., Third, rapidly changing life con~
ditlons are unfsvorable to all but the most adaptable anlmals; and,
as m:ntloned above, the extreme crusizal unrest in this vicinlity at
that time must have inhiblted 11fe growtl: to no sm 11 dagree,

The scurce of the:e sedlments wue probably adjecent to this iocao
litys as the rocks represented in the cenglomerates are tie type
which would be furnished by the barement-cor lex at the rorth end of the
ares, snd are of such a size that ther could not be tranzported very
far ander nor:i:al condlti ns, The lava boulders in these beds could have
come from no source wihich iz known to the writer, and it is possiblc
that these volcarlss heve long since been eroded awey, or perhaps
buried out of slght. No Felona schist fregments or rocks reyresentative
of the San Gabriel Mountaine sre contained in these conglonerates, Lihe
arkosic nature of the sundstones also indicates a granitic tsrrane
which was undergoing rarlid eroslion; as can be seen fron the fact that
the feldaspars are relatively freskh ard make up s large bulk of the
rocks This may be the result of an arid climate faVUrable to the dis=~
integratiin of rocke with little decomposition, or r&ay be due td very

ripld tronsrortation of metericl which would cllow little tire for dee
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1,Twenhofel, W, H,, "Trextise on Sedimentation”, (1934),
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composition, The preesence of the numerous coal seams at the base of
the series w uld prohably favor the theory of s warm molst climate
during thig epoch%

Clementadcollected a small f:unal agsemhlsge of invertebrates
from this for:sation in Elizabeth Lake Canvon, the fauna being well
encugh preserved to show that it was liartinez in age, Some Faleontolo-
clsts regard Martinez timeas dquiyalent to Paleocene, while others
place 1t as lowermoat Eocene} however, 1t is generslly sgreed that |
Martinez sediments are at the bhase of Tertlary msarine sections in
this country,

0ligocene (7)
Le Brun Formation,
Areal Distribution and General Featuress

The Le Brun Tormation is exposed in San Francisuvito and Bee Can-
yon. It has the form of a long wedge, srd is cut off on roth sides
by the Bee Canyon and San Francisjguito Faults, It is in conteet
with the Xartinez formation along the Bee Canyon Fault and the Pelona
schist slong the Zan Francisquito Fault, These zediments sare ohsily
eroded and form & low lylrg block fsr below the general level of the
aurrbnnding cbuntry. Their msximur thickness in this area is pro-
bably about 2000 fest, although thev thicken to the south.

Compresséd bétween two large reverse faults, there strata have
been considerably deformed both by folding and faulting, HNumerous
small thrust faults and folds r:n through thie formation whieh sre

too smull to map, however, an anticline is present which is shown on
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1, Ibid.

2, Clemgnta,Tﬁomas,“Geology of a yortlon o the 'nutheast Qmarter
of ilie Tejon unrdrangie,ios Angeles County, Californis”, On file
at Californie Institute of Technology Libr-ry, (1929),
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the map, Clements hus postulated a very complex structure made up
of tight overturned folds in the area to the southwest, "he dips
of the strata are all steepn, averaging.ﬁﬂffov the most psrt, The.
strike is ahwut B 70 80°which is parallel to the strike of the Mare
tinez gtrata, |

Litholozic fpatureas>

Znndstones, shales nnud conglomerates, listed in thelr rospective
irportance, make up the ue Brun_formétion- ‘In this area the congloe-
morates are relatively unimportant, althouygh to the southwest they
become increasingly mor@‘abundant until tlhe make up the -ulk of txhe
section,

The ssndatones are colored a deep m roon, and are & vory striking
feature in the landscape, 1hey are only weakly consolidated, and
whan struck with a hammor are easlly pulverlied, 1n some pl:ces they
can even be crumbled between the fingers, & thin gection shows thi:
rock to be composcd of sbout 30% quartz, 8% microcline, 30% orthoclase
and oligcelase, 5% blotite, 5% msgnetite, and 26% argillaceous and
ferruginous material, The feldspars were sgo altered to kaolin and
sericite that it was dif}itult to distinguish betseen the monoecliniec
and tricliinle varities, 1e biotite was largely altered to (hlorite,
and the magnetite to hematite,

The shales are grey to grey green in color snd contalin mica end
arenaceons material as impurities, They weather to a maroon color,
iheir consolidation is varisble, in some places they are quite séft
wheleas in other locations they are ressonably firm, Mud cracks,
fippla marks, worm tracks, and .uestionable rain drop imprints are
prescrved 1n some of the strata, while gypsum is very abundantkin
the shale beds,

Conglomerate beds make up only a very small part o tihils forme-
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tion in the'area mappedy however, Clements states that to the souﬁh‘
east they form 5ooo’reet of a 7000 foot sectiony The gravel hos an‘
aversge sizg of two to six inches in dismeter and is com§os@d of granle
tie, felsitie, cuartzitie, nnd ssndstone material, Hill mentions 1in
a geologic investigation of the St, Franeis Dam Site that of fifty
pebbles broken, 52% consiated of granite, slate, aquartzlte, vein quartz
and rhyolite, 40% were of a dense s-ndstone cemented with enlecite, and
8% were too much altered to permit identification., These nebnles are
all covered with a shiny coat of iron oxide which probably is of epi-
genetlce origing as they are most common adjacent to sheer zonesg, wnere
percolating water carryving iron oxide would come in cont:ct «ith them,
A further substantiation of thias 1s that pebbles in the Martinez formae-
tlon are also coated with iron oxide adjacent to the Bee Canyon Faults,
but nowhere else;
“tratigraphy and Aget
. These strata are ncwhere in depositional econtscet with other rocks,

being in Tault eontact with Martinez strate to the north and Xint Can-
yon strata to the south, The strats referred to the Le Brurn formation

in this report have heen corrsl: ted bv Kew with the Vasqu z series to‘~
the east, That this is unlikely is shown by a number of fnets, #here-
as the Vasjuez series contains syenlte, anorthogite, and leva boulders
which c¢ame from the general direction of the San Gabriel locuntains,
the Le Brun Tormation contains no rocks of this composition, -Furthero
mpre, the source of the Le Brun seulments was to the south and not to
the east, shown by the f=zct that the conglomerates thicken enormously
to the south, Again, the Vasques serlies 1s known to be resting on the
hasement wherever‘ﬁhe base of the series is exposed; but between
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i,H111,R,T,, "8eology of Reservoir Sites”",Part 11 of a report of the Board
of Gonsulting Fngineers to the Doard of Tater and Fower Commissloners
of the City of bos Angeles, (199o2).
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Haskell and San Franclequito Canyon, Mint Canyon strata lle on the
basement Alresctly with no intervening beds, #hile the possiblility
st be recognized that the former formation may have been eroded off
this sector, the likelihood 1s that 1t never wasvdgposited over this
far, 1t is Clemantslopinion that the le Brun sedimente were deposited
in 84100ﬁl;basin of depositi~n, in which cage they should he regarded
as & geological unit, |
_ ihese sediments were most likely deposited in e playa lake, for
the absence of fossils, the preszence of mud cracks, and r«in drop im-
pressions all point to an arid climate, However, this question will
be dizcussed uore i detail under the orizin of the Vasquex aédié

ments,
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;, Paper delivered before vearly meeting of Ersnner Club, 1935,



Vasquez Series.
Distribution and Gensral Features:

The Vasquez series outcrops ir the southern third of the area,
forming a et}i? sbout six miles lorng and ne:rrly two miles wide, Thip‘r
section of the ares is subdivided by an amazingly complex'rault patternj
go that the Vasguez and kint Canyon formmticns, snd at least two varie-
tiez of ignecus roek fit together in an irreguler mossaic like pieces
in & jig-saw puzzle., However, the Vasquez serieg greatly predominsates
over the cther rocks 1n'area1 distribution, and covers in all abous |
six square miles., This strip lies between Hasgkell end kint Canyons and
parallels the base of Sierrs Pelona Kidge., The Felona frult forms the
northern soundawy of the Vasquez formation, while the southern mar-
gin is in general bounded by a branch fault of the Felona Fault which
rung northeast-southwest, These faults are both of the normal type,
and in esch case¢ the sediments have heen droprred down with respect to
the lsnreous rocks on either side of the fsult., In effect these Tertiary
formations occupy @« graben which is trancated by the Pelons fault to
the northesst, snd which is obscured by & large thicknessvof gediments
to the scouthwest,

The sirata of the Vasquez series strikes northeast-southwest and
dip southward st an angle varying frém 500- 90: Their probable thicke
ness 1ls about 5000 fect although nowhere 1s a true thickness of the fore
metiorn rovesled due to faulting, In a few plsces these ztrata were
found resting in depositional contact on the basement-complex, although
in each instance this has been bought up into the center of the zeries
Yy faulting.»v |
Lithologic f@aturés}

This series 1s composed of tvrical continental sediments, ard 1is

made up  chlefly of fanglomerste, ssndstone, snd & minor amount of shale.
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These clartlcs are dominsntly maroon or »hrick red in eolor, slthough
gome sandstone strata have coloratione rsnging from light grey to
white, and even buff,

The ra£glom9rates are very woll consolideted for the most paft
-nd form prominent topégréphic projections, in some casee hog-backs
formed b differentisl erosion attsin = height of 100 feet. In parts
of the section however, the boulder beds are extremely poor in ocon-
soildati n »nd can he easily dug into with a plek. These softer beds
are usu=1lly light grey in color, The pebbles making up the fanglo-
merates range in size from a fractiorn of an inch to several feet in
dlareter, the average dismeter being slx or eight inches, This
material 1s subangoalar to subroundeds ‘he composition lg wmrrkedly
irregular, for certein rcok types appear in sore loéalities +nd are
abzent in others, "lutonie igneove rocks of‘acidic Qompoaition, gnelss~
es, nrasalts, rhvolites, syenites, anorthesites, amd . ranite augen
gneiec form the bulk of the boulders, Pelona schiest 1s =£:11l nct rep-

resented in the sediments.

A thin section of one of the basgsaltic boulders showe it to con-
tain lavresdorite, ollivine, auglte, cxlcite, epidote, magnetite and
bowlingite arrsnged in a hyalopilitic texture, Ciivine baszlt i found
in the Vasquez sertes south of this area} but the lava contained in
the Vasquez rocks to the east lg lscking in olivine? A thin seetion
of a rhyolite boulder contained only guartz phenocryste set in an
aphanitie ground meas,

lhe ssndstones 2re varisble in color, consolidation :“rd com-
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1, Fersonal communication from G, A, Dawson,
2, Fersonal commnication from R, P, Sharp.



poeition, Their color vsries from bhuff, vﬁzious shades of red and
brown to light greys; however, maroon greatly rredominates, while

the ligzht grey hues are not uncommon, In sore places the consolida-
tion comyarés #1th thist of the Martinez gandstones, while 1rn other
places it is ﬁery poor,. 4 thin section of ociie sample ahcwed it to
contain 45% quartz, 15% andesine-oligoclase, 10% orthocl:se, 5% micro-
cline, 2% biotite (largely sltered to chlorite) 1% zputite, 1k mage
netite, l, zircon, and zoﬁvrér¥uginous cementing materiale ihe grains
are very angular, Another thin section of a s.myle from & different
locality contalned 30% quartz, 325 plaglocluse (the lowest calcie
variety being andesine), 2% microcline, 3% muscovite, 37 hriotite
(largely sltered to chlorite), 15% orthoclase, 1% ecalcite, 17 apatite,
2% zirpon, 3% magnetite, 3% hematite,3% epidote, snd 23 lava frag-
ments. It is medium grained, the grsins being very anpular, and is
cerented chiefly by ferruginous meterial.

Urosg bedding =nd scour channels are numeroug in there e-ndstones
and indicave that the bsse of the cection lies to the north., The bed-
Glrg of the strata is uniform over rather long distances, although
in a few cuses a very r:_1d lensing ot of thick fanglomer-te beds
into fine grained sandstones was observed,

The shales;iq this formation are unimportant and are found gen=
erally In asgoclatlon wlth the more silty sandstonre beds, They are
impire arenaceous shisles, and are nost commonly lisht grev in color.
These softer members tend to weather into bad-land formg, and sre
suscerti le to landsliding %here they outcrop along the sidesz of
steeyr vanyone,

Tre Vaaéuez seriec rezts on the vasement-coumplex wherever the
bagal contact coﬁld oe observed; and i overlain 'r angular uncone
formity by the kint Canyon formaticn of hilocene age, the very steeply

dippirg beds of the former formation beliy truncated by the relative-



L

1y gentle dipping beds of the latter. Although this series does not
contain any volcanie members either in the form of extrusives or
intrusives with the exception of a few amall felaitlc dikes too small
to map, it»ia probably the correlative of the Vasquez series to the
southeast, These two units are lithologically simlilar in every way
except for their lava 6ontent, and are aeparated by only a few miles,
Further, when Haraheylfirst described the rocks in Soledad Canyon under
the name Escondido Series, he specifically included the Texas Canyon
sediments under this head, R, P. Sharp? finding that Hershey's name
was preoccupied, recently renamed these strats the "Vasquesz Serien",
which name 1s adopted in this report,

The clastic mgterial making up this series was derived from the
east, and deposited at the base of a high steeply sloping scarp,
probsbly a fault scarps. The fanglomerates aggregate many thousands
of feet in thickness, and although, the material 1s quite coarse and
fairly angular, it is distinclly smsller in size and better rounded
than that contained in this ssme series in the Ravennsa Quadréngle?
These materials represent very rarpid deposition in piedmont aprons

under seml-arid conditians. The upper portion of the series iz made

up of large thicknesses of silts and candetones which are of lacust-

L

rine orig%p.

Although no fosslil materiul hac ever been found in thie series,
Dr. Stoek has Qescribed a faun: from the Sespe formation which is

lithologically similar to this one. This fauna is of a browsing

1,Hershey,0.H,, "Some Tertiary Form&%ionl)of fouthern California”, Am,
Geol, Vol, 29, No, 6, pp, 549-392, (1802).

Z,Sharp,R:Pg, Geolog§ of the Revanna Quadrangle",34th Annual Meeting
of the GeSeA.,Cordilleran Section, 1835, (Abssract).

3,Sharp,R.P., Ibid, :



such as would inhabit a wooded area in a molst climate. Many geo~
logists are now inclined to the belief that red beds need not indi-
cate aridity. P,E, Raymgndlpoints out that the presence of abundant
feldspar 1§ﬁnat evidense of aridity for it may have only been trans-
ported a short distance and quickly buriled, Thg»rarity of animasl and
vegetable remsins in red beds he ascribes to the coarse texture of the
sediments and their sccumlation in fans subaerially which permitted
decay to go on rapidly even after buried, aided by warmth and moisture
‘which fscilitated baoterial ection, He also rejects the idea that
arid basins are favorable collecting places for red sediments; for

he points out that seolian action would abrade the material thus re-
moving the red stain, He admits however that red gediments can accum-
late in a s#mi—arid climate,

As the problem of the origin of red beds is still not fully
solved, one can not dogmatically say thet such and such a ¢limate pre-
vailed during the deposition of these beds, However, the presence of
huge thicknesses of fanglomerates would probably indicate deposition
under semi-arid conditions, Also the presence of lacustrine deposits
made up of fine silts and elays would point to the presence of playa
lakes, C,W, Toulinsongntatea that "the combination of well-watered
highlands witl leas humid or semi-arid lowlands furnishes the conditlons
for the development of red solils, and at the same time pro&idea for
the transportation and deposition of the sedimentes derived from them
without extensive hydration or reduction of the ferric oxide consti-
tuent during the transfer”, This would appear to fit the above facts
‘quipe well,
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1,Raymond,P.E., "Red Color in Sediments"”, Am, Jour, Sci, 5th Ser, Vol. 13,
. PP. 234-251, (1927), |
“~Tcm%1naon,0.W., "The Origin of Red Beds", Jour. Geol, Vol, 24, pp. 252,
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The age of the Vasquez series is indefinite, all one can say
is that it 1s ?1der than the Mint Canyon formation, How much older
is difficult to say in view of the lask of paleontolbgic evidence,

The preuenﬁg of such & profound unconformity as existas between the .
two formations would argue for a long lapse of time between deposi-
tion of the two series of sediments; but as has Heen freguently
pointed out, large unconformities in the Coast or Transverse Ranges
do not necessairly represent a larze hiatus.
_Miocene

¥int Canyon Formation.
Distribation and general featurest

The ¥int Canyon Formation outcrops in the same general area as the
Vasquez series, for as stated above the former formation has been
faulted down into the latter sediments., This formation extends also
far to the south, east, and west of this area, In the southwest cor-
ner of the Le Brun Quadrangle, these beds are lying in depositional
contact on the Pelona schist,

So far as the writer knowa, no one has ever accurately calculated
the thickness of this formation, although various estimatee varying
from 2000«3500 feet have been made. The strata have a relatively gentle
dip to the south, rarel does it exceed 20 or 25,

Lighologic featurest

That part of the Mint Canyon formation omteropping in this area
l1a a coarse, poorly stratified fanglomerate, At the entrance to Texas
Canyon the basal portion of this serles contains large blocks of
Polona schist embedded in an argillaceous matrix, This wae referred

1 4
to as the Bouquet Canyon Breccia by Woodford who regarded it as the
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1,Woodford,A.P.,"The San Onofre Breccia" » Univ, Calir. Pub, Geol,
Vol. 15, pp. 159-280, (1925),



pé.:ible correlative of the San Onofre Breccla, Although the writer
found no Pelona schist gragments in any of the rest of the section,
eXcept 1h the basal member in Haskell Cenyon, he has been 1nrotm9g'
that fragments of this rock are quite wommon throughout the aeriea}«
This is the firat sedimentary record of Felona schist in the Yertiary
formations of this area, The moszt common type of rock found in these
beds are plutonic igneous rocks of acidic composition, i.e.,basals,
granite augen gneiss, biotite gneiss, anbrthositn, and red sandstone
(Vasquez ), |

These sediments are extremely diffiocult to distinguish from the
Vasquez series, <The only basis the writer could find for making the
sopardtion was that the Vasquesz serlee is well stratified and has a
#ery steep dip while the basal Mint Canyon was devoid of stratifie
cation for the most part; the Vasquez sediments near the contact
take on lighter hues such as light grey and pale pink, while the Mint
Canyoh rocks are colored a pele dirty olive green, and the matrix of
ﬁhe Kint Canyon fanglomerates is much more argillaceous than the ma-
trix of the Vasquez fanglomerates.

In Haskell Canyon the Mint Canyon beds are of a totally different
type. MKassive sandstone beds predominate over intorbeddod conglomerate
and shale beds, A freshly fractured surface of the sandstone has an
ol;ve green tinge, while the weathered surface 1s buff or aomntims;
light pink., The conglomeratea contain Pelona schist, granitic material
lava, quartsite, and gneiss fragments, These are poorly sorted and
vary from subengular to well rounded. The cénnelidation is not very
good, as a result bad lands forms are well exemplified. Nesr the con~

tact these beds dip rather steeply, 45: but as a general rule the dip
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1, Personal communication from J,H, Maxson,
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is quite flat, as they have suffered only gentle rolding.v In the
stream beds of tributaries to Haskell Canyon the writer saw one or
two outerops of what appeared to be Vasquez sediments standing al-
most verticgl, however, thej were very dublous oeéurrencea to base
Jjudgment on and ﬁay only have been cemented atream'gfavela.
Stratligraphy and sges

In this area the kint Canyon overlaps both the Pelona schist
and the Vasquez formation, Further to the south and west the Modelo
Formation overlaps it, Its agé has been falrly accurately determin-
ed by means of vertebrate fosslila} a few fresh water invertebrate
forms have also been found in it. A faunal study of this formation
wag carried out by J, K, ﬁaxsen% According to C, Stockzthoso lédi-
ments are upper Miosene in age and may even extend a short ways into
lower Pliocene time, As such they woulfl be equivalent, in part, to

the Racardo Formation.,

These sediments are continental 4in origin and represzent fanglo-
merate and playa lake deposits, The fanglomerstes have such a clayey
matrix that land-sliding is prevalent wherever they are exposed in a
ateep slope, It is very likely that thesze beds were built up by
successive mud-flowe much in the way postulated by 3llckwoidor? The

Matrix 1s .all slickensided, showing a large amount of differential
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1,Maxson,J H,,"A Tertiary Fauna from the Mint Canyon Formation,Southern
California”, On file at Calif, Inst, of Tech, Lib,

2,Personal Communication,

3,Blackwelder,E,, "Mudflows as a Jeologic Agent in 8emi -arid kountains®,
Bull, @,S,A, Vol. 39,pp. 403-20, (1928),



movement, Further, their material is very angular, Ags stated a-
bove, Woodford considered these sediments to have an origin anal-

ogous to the San Onofre Brecclas



Quaternary Alluvial.
Plelstocene.

Older Terrate Gravelss

Although the mat:.re .urfaée carved during the second cycle of
erosicn still co#ors iarge areas, in only one place 1is smy alluvium
preserved which was laid down upon it. At the head of Dry Canyon
a ﬁnoad valley 1s present,down which the San Francisquito River
once flowed, Since the valley 1s beheaded, no drainsge flows down
it except the rain water which actuslly falls on its walls and floor
over.the valley's length,which is only about two piles. This valley
is very broad and has a low gradient so that the small amount of
water which falls upon it has no transporting ?ower; In no place
is 1t trenched except at its head and fost where deep canyons are
rapidly cutting back into it. As the late W,M, Davis would say, it
has not yet received news of the uplift. The floor of the valley is
covered with a layer of decomposed and disintegrated fragments of
Pelona schist,
Younger Terrace Gravelss

Alluvium laid down by steeams during the third cycle of erosion
is preserved on many ride¢e tops in the area, as can be seen by re-
ferring to the map. It is especially well §roservod in kint Can~
yon where 1t covers broad tables. Thiz material attains thicknesses
of 50 or 75 feet and 1s composed largely of Pelona schist, although
igneous rock pebbles are nbt uncommon in it. It has assumed a dark
maroon color @ue to theweathering of the aéhiat which has a high
iron content, Fragments of quartz are especlally common and cover
the ground in great profusion. The graiel 6onposing this material 1is
made up of pebbles and bouldersvwhich are- from two to three feet

in diasmeter, although those under a foot are most common, In general
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the material is very angular, although some of the igneous rock is
fairly well rounded.
| Recent

Esrlier Gravelss

Along the sides of some of the canyons, but not@bly in Texas
Canvon stream gravels have been preserved 20 and 30 feet above the
stream bed on the sides of the Canyon. These gravels have been exten-
sively prospected and worked for gold. In appearance and comrosition
they are similar to the “younger terrace gravels”,
Alluviums

These gravels are being deposited along the beds of the present
stream courses and are composed of various materials. At the mouth
of Texas Canyon they are 20 feet thick,while near the mouth of Bouguet
Canyon they are about 100 feet thick.

Stream cemented conglomerates are very common along the stream
beds In the area. Febbles and rock fragments verying in size from a
few inches up to s foot in diameter are cemented in a calearéoua ma-
trix which ig extremely hard, It rings when struck witlh the hammer
and is very difficult to break, It usually has a light grev color,
and were it not fok the fact that it contains large anguiar gragments
of the Pelona schiat, would essily be mistaken for some of the Ter=-
tiary sediments, particularly the Vasquez series.
Spring Depositas

Along the Bee Canyon and San Francisquito Faults calcareous
apripg deposits are very common., 7They outerop along the sides of the
canyon and their height above the stream bed may vary from é few fect
to as much as fifty feet. In some instances they attain a length of
150 feet, The material of which these deposits are composed may be

calcareous tufs or banded travertine, This materisl weathers to a






dull grey color, Petrified plant material can be seen in these

depositas in some places.



Structure.

‘Regionals

The most distinctive feature of Southern California geology
is the large number of active faults which are to be found here.
Inderd, the seismic activity of this part of the state was early
noticed by the Spanish settlers; Tfor in 1506 one Sebastian
Vigcaino made the smﬁbing remark "It 1s not the sea that is dan-
gerous, it is the trembling coast", It might he said that most, if
not all, of the mountain ranges in this half of the atate are due ‘
to recent uplift along an active fault, This is eapeciglly true of
the area concerned in this report, where the geological record in-
dicates that strong faulting has taken place during the latter part
of the Tertlary snd the whole of Quaternary time, '

the most important structural feature of this region is the
San Andreas Rift which runs from Cape Mendecino to the Gulf of
Mexico, a distance of over 700 miles, This fault runs along in a
northwest-southeast direction, hut a fow miles north of the area
lhoﬁn on the map; and marks the bourdary between the mountains and
the dezert, |

The atructural relationship of the mountains bordering the south
side of Antelope Valley, of which the mountains in this area are a
part, with the adjacent mountain ranges has long been a subject of
controversy, dJules Earcoul early included them as a part of the
Sierra Nevada Mountains, while Whitneyg thought that they were meree
ly the aouthward extension of the Coast Ranges, as did Tra:k?

-—~—-'-,~‘ﬁ-~~~”~~“~”~—*.~“”’.—“"~"'—“"“"

1,ﬁargou,3ulea,"ﬂoport on the Geology of a portion of Southern Calif-
ornia”,annual Report,Burveys west of the 100th Meridian,(1876),
2,%hitney,J.D,, "Geology of California®, Vol,l,

3,Trask,J.B., "Report on the Geology of the Coast Mountains",(1853-54),



Palona

ounad




-59-

The reason for this confusion le that a number of mountain ranges
gpparantly run together in the vicinity of Tejon Pacn. the ao—call-
ed "structural kmot of California®, At the present time the easte
west trending mountains in thils region are referred to a mountain
chain known es the Transverse Ranges, This chain, aliﬁough in-
cluded in thqvcoast Ranges by scme geocloglsts, is nevertheless a
distinct structural unit; inasmuch as the east-west trending faults
responsible for the uplift of these mountains are duo to an entirely
different set of forces than those which produced the norﬁh-south
alignment of the Coast Ranges. |

If one looks at the fault pattern as shown on the map, one of
the ﬁost noticeable features about it is the fsct that the faults
radiate out to the south in a manner reminiscent of the veln pate
tern of one-half of a leaf; the master fault being ropregengod by
the cqhter rib, There are two master faults of this type travers-
ing the area, 1i,e., the Clearwater and Pelona Faults. Both of these
faults fray out into a dentritic pattern, the branech faults trend-
ing southwest, This 1s also true of the San Andreas Fault for
Noblel in speaking of its trace in the vieinity of Cajon Pﬁa: says,
"This is a focal area, into which many great branch faulte converge
upon the San Andreas like ribs of a fan", k

This radiating pattern is probably due to s rolief’in preszure,
which is directly proportional to the distance from the master
fault, That the pressure on the blocks adJacent.to the San Andreas
Fault must have been terrific is shown by the fact that large Qoun-

tain blocks have been shoved over each other along high angle re-
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1,Noble,L.F,, "The 3an Andress Rift in the Desert Region of South-
western California”,Carnegie Institution of ¥ashington Year Book
No,31,(1932),






verse faults, Slickensides on the fault surfaces of the faults
‘in thia area seem %o ahoi.that the horizontal sllp exceeded the
vertical slips Iindicating that the blocks were ascted on by rota-
tional tor&ou tending to slide them along 1in a horizqntal as well
as in a vertical direction, It is hard to see how else uplift
could take place along such high angle reverse féulta; for surely
pure compreasional forces alone‘are not competent to effect such a
result, but would rather express themselves in the form of low sangle
over-thruating, The branch faulte in this area have the same re-
lationship to the major faults as shear fractures have to a frult
surface, that 1s thev are ohtuse to the direction of differential
movement3; and they doubtless have a comparable origin, i

One of the most striking things about these faults 1s the fsot
that they invariably die out under a thick seriez of Tertiary sedi-
ments, According to Clement; the Clearwater fault 1s truncated by
the Modelo formetion which overlies i1t without being appréciably
distorted. 1In the same way the Pelona fault and its branches ap~
parently die out under the Mint Canyon heds to the‘aouth~ea¢t of the
area, Evidently, as suggested above, & large amount of stralin was
relieved along these braneh faults of the San Andress, and ass the
distance from the latter frult increased, the movement was taken up
by more branch faults until the fault zone just frayed ocut, The
same phenomenon wes rnoticed in the Cosst Ranges by Williszwho

states, "Some of the larger areas of deposition can not be explained

'*~~~“-‘~~*"~”“—-—-~~tm~_—bﬂ“.—u*“*w'w-.p”

1,Clements, T, "Geology of the southeast portion of the Tejon wnmadrangle
California”, on file at Calif, Insti, of Tech, Librarvy, ‘
2,%1111s,Robin, "Physiography of California Coast Ranges",Univ,

of Calif, Publ, in Geol, Sei, Vol, 36, pp. 676, (1925)0
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simplj as depressed blocks, even though they are subsiding, These
are irregular areas crossing structural lines, bounding the ends of
ranges, 1ﬁto‘whicn‘many.cr the larger fsults ext:nd and where they
apparently ferminate heneath the blrnket of sedimemts, The San
_30n1tcivalley is & good example, San Pablo Bay repre.pnts guch an
area which has subsided below sea level, 7The lLos Angélea Bagin is
still another example, These mer be areas of adjustment in which
the horizontal components of movement on the great faults are

teken up, as a§ many of these faults end in such areas",

The main deforming stress came somewhere from tho south-west to
produce a rotational strain ln these rocks, Invariably the south
aide‘ cr‘tha fault moved west which correspondn with éhe direction
of movement of the San Andreas fault, although Hoble;think- that
perhaps a reversal of mévemont hus sometime occurred on this raulﬁo
He agrees however "that the San Gabgiel mass south of the rift 1is
ccmpboaagd toward the rift from the south”, Another generalization
which ean be made on the fault movement is that the north side is
nearly always the upthrown block, the fault wedge bcing‘crowdod up
and away from the San Andreas fault by the shearing action developed
along it. |
Locals |

In order to facilitate discussion the area will be arbisrearily
divided up intoa number of structural blocks which will then be
discussed separately, The block made up of baaomontQQOMylox ndith
of the Clearwater and Bouquet Canyon faults will be referred to as

the Jupliter Mountain Blook, Lying between the Clearwater end Bee

l.Roblc,L.g..’ﬁhi.San Andreas Rift in the Desert Region of Southwéntorn
California”, Carnegie Institution of ®ashington Year Book No,31,(1932)e
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Canyon Fault Zone 1g a wedge shaped mass of Tertia:yhg§dimgntg;gh;°h
1 w0 by the

will be termed the San Franecisquito blbpk, béinggeﬁ#fiﬁ' _
river of that name, The large area of Pelona sehist ,3”#gg;i§?gm41-~

tinet topographic and structural unit, will bq;nﬁhﬁ#ﬁih&vﬁiﬁ??ﬁ
Pelona Bloek., It is bounded on the north by the Clearwater Fault
and on the south by the Pelona fault, South of the Sierra Pelona
Block is a low lying area of intermingled ighqoua and sedimentary
rocks which can conveliently be discussed as one unit, This will
be designated the Mint Canyon Block, after the Canyon of that hame
which runs through it,

Before entering on a discussion of the gtructure, it would
pro%ablyjbg advisable to define a few commonly used terms which as
yet heve no definite connotation. The terms shear zone will be used
where 1t is meant to refer to the gouged or brececiated zone 1ying
between the foot and hsnging walls of a fault, The expression
fault zone will, however, be used to designate a series of adjacent
parallel faults which are obviously related in time and origin,
Jupiter Mountaln Blocks

Only a very small portion of the Jupiter Kountsin Elbck is on
the area mapped, and so t e discussion of its gtructure . will necess-
airly be rather brief, It is bounded on the north by the ‘an Andre-s
hift alorg whiclh the block wag vertically upﬁeﬂved, with probably
a good deal of horizontal diayiacement also, Several minof fulte
divide it up into smaller subdivisions. OUne of these, the San
- Francisquito Pault, runs along the west side of the upper ~art of

San Francisquito Canyon, the stream. in this pfrt of its course pro-
bably being subsejuent, According to Simpson there is algo a branch
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1;81ﬁpson,3505,“ﬁoology and Mineral Deposits of the Elizabeth Lake Quad-
rangle,California®,Calif,Jour.Mines and Geol,Vol.30.No.4.(1934),
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of the Clearwater Fauli which goes down Spunky Canyon to be terminated
by the San Francisquito Fault. This block has the form of a long
narrow triangular wedge whose apex 1s formed by the joining together |
of the Bouquet Cahyon and San Andress faults. It 1s a wedge shaped
mass that has been shoved over the Pelona schist and Eocene sediments to
the south alongwa high angle reverse fault, |

San Francisquito Bleck @

The San Francisquito Block is also wedge shaped with its apex
pointing towsards the east, being bounded by three intersecting faulfs:
1.84,the Gle&rwéter, Bee Canyon and Sen Francisquitoc Faults. The San
Francisquito Fault is rmerely an off-shoot of the Bee Canyon Fault,

This wedge is made up of two smaller wedges, the lsrgest of which 1is
composed of Paleocene sediments bounded by the Clesrwater and Bee Can-
yon’Féult&. The smaller wed e consists of Tertiary sediments (Le Brun
Formation) of indeterminate age and is bordered by the San Prancisqﬁito
‘and Bee Canyon Faults,

The Clearwater Fault zone runs east-west in a nearly straight
line and joins the San Andreas to the east. The more southerly fault
of this zone 1s the master fault andr will he the one meant when the
Clearwater Fault is mentioned, This fsault hasvbeen the subject of much
controversy, Rickelll thought the fault dipped Boosauth and that the
gediments were thrust over the igneous mass to the norths lClementaz

agreed with Nickell that the rault dipped south, although he admitted

it dipred north in places; but, in the only struecture section he drew

T — e Sy o oue

1,Nickell,F,A,, "The Geology of the Southwe v

" efle ) S 28t Part of Elizabeth Lake Quad-
rangle between San Francisquito and Bouquet C " ! v

Inst. of Yech, Library. d anyon’, On file at the Galirf'f
2,Clements§ T,, "Geology of the Southeast Portion of the Tejon Wuadrangle,
California’, ©On file at the Calif, Inst. of Tech, Library
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crossing this fault, he showed it dipping north at ahbout 50. How=
ever, he believed 1t to be a normal fault with the sediments on the
down thfoyn block, Hilllrepresents it ag a vertiecsl fsult in a cfoss
section of the Bouauet Canyon Reservoir,

While mapping this feult, the writer collected conclusive evi-
dence that the above fsult is a reversze fault, dipping north at
sngles varyingvfromAsﬁ‘- 751 At the hend of Clearwater Canyon the
fault surface is expcsed in a road cut dipping 70" to the north, In
San Prancisquito Canyon the f2ult is again exposed in & rosd cut, in
addition, the trace of fhelfault swinging up the canyon shows the
angle to bhe 50 K. a shear zone in Cherrv Canyon again shows the dip
to be about 5§'N; wh11§ nesr Cherry Creek dam in Bouguet Reservoir
the gcdimerts are found lying underneath the basgement complex, the
fsult contsact dipping spproximately 50 north, The same sltuatioh is
found on the east end of the lake where the wsves have cut into an
alluvial fan and exposed the fault plane undernesth the alluvium.

In the Tejon Quadrangle Clement32 found some Martinez sediments
lying on the basement-complex north of the fault, By this means
he was ensbled to caleulate the vertical disvplecement which he found
to be 4000 feét. He also found that the Sesgpe formation was shifted
two and one-half miles in a horizontal directlon, the south side mov-
ingwest,Clements, however, thought the vertical and horlzontal die-
placements took place in two different epochs of faulting, the former
being Post-Martinez and the latter Post-Sespe and Pre-~lodelo in age.
The Modelo heds overlie the fz1lt to the west and have apparently

suffered no displacement. The fault evidently inereases in dis-

1§E111,R,T., "Geology of Reservoir Sites®,Part 11 of a Report of the
Board of Gonsulting Engineers to the Board ofnWater and Fower Commis~-
sioners of the City of Los Angeles, (1928)

2,Clements, T., Ibid,



placement towards the east, as the Hartinez has been all stripped
off the basement in this direction.

The iope of bhkecclation along this fault varies from 50-150
feet in thickness. On the north side of the fault a 166 foot band of
inito igneous rock is found bordering’the fault for most of 1ts extent,
This rock has been brecciated by numerous shear zones running through
it, which afe parallel to the main fault, The rock has assumed &
groen color due to extensive epidotization. Under the microscope it
can be zeen that the hornblende has been econverted largely to epldote
sand chlorite, while thaﬁfaldépara have suffered from very strong seric-
itizstion., The sediments on the south side of the fault hsve been
consi&erably maghed up, and where shale beds contset the fault, con-
cretions are found which sre highly polished br the movement Qt the
matrix surrounding them. These concretions have also een faulted and
recemented. In the Tejon Quadrangle hot springs are found along this
fault,

The Bee Canyon Fault branches off the Clearwater Fsult in the
upper part pf Couquet Canyon, crosses over intc Bee Canyon, and finally
runs out of the area along the north side of Tan Francisquito Can-
yoh. Below the point where the San Franclaouito fault branches érr it,
the Bee Canyon fault has brought the Le Brun Formation into consact
with the Martinez, Eickelllbelieved that this was a derositional con-
tact, and stated that a thin pencii of gouge which he found at the
contact was due to readjuatmenta between the two sedimertary series.
~ Clements mapped this contact as & vertical fault in the Tejon @mad-
rangle, However, the writer was able to get a clea}'cut exposure of

this fault in a roadsest, and found that 1t dipped 55°K,

1,Nickell,F,A,, "The Geology of the Southwest Part of Elizabeth Lake
Quadrangle between San Francisquito and Bouquet Canyon", On file at the
Calif Inst, of Teeh. Library.
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The zone of brecciation was ten feet wide =nd there was not the
slightest doubt as to its being a f=ult contact, Further to the west
the dip 13175é3. Incidentsally in this part of 1ts extent, where it
parallels San Francisquito Canyon it can be trrced by a geries of

very excellent fault gaps. North of its juncture with the San Prancls-
quito Fault, the‘dip of the Bee Canyon Fault also becomes steeper; so
that at the head of Bee Canyon it dips‘80°w. In the upper part of
Bouquet Caryon the Fault is vertiwal as near as one can téll, and has a
zone 'of gouge and hrecciation 75 feet wide,

This fault like the Clearwater fault is s reverse fault, the
Martinez having been thrust over the Le Brun formation and Pelona
schist, In Eee Canyén Martinez sandstone heds were observed to dip
over into the fanlt indicative of & reverse movement. Conglomerate:
heds ﬁaralleling the fault con#aln numerous sheared boulders. In
most cases the shear plane in these boulders is perpendiculsr to the
strike of the fault, and often it possesses a very low dip., Accord=
ing to Hevinsl this would indicate a horlzontal shesring stress along
the strike of the fault which could easlly be realized 1r strike~
8lip movement had taken prlace,

Along that part of the Bee Canyon Fault where Martinez sandstones
and shales abutagalnast the Pelona schist are often found thin slivers
of an acldic plutonic rock which have been drsgged up along the fault
plane. These horses attain a thickness of 50 feet and where ever

the fault surface 1s exposed can ususlly be seen. Spring deposits
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1,8evins,C.K., "Prineiple of Structural Geology”, pp. 90. (1931),



are found dlong this fault, usually in the form of mounds six
or seven feet high and up to fifty long, <These deposits are made
up of calcareous tufa and banded travertine weathering to a grey eoler.
. The fan Francisquito F:ult 1s exposed only in a few-places in
Bee Canyon, in San Francisquito Canyon 1t 1a-tovnred with alluviim
as far as the St, Francis Dam Site, In Bee Canyon a small psrallel
fault haa dropped a thin slice of Martinez down inside the 1o Brun
formation, A thin sliver of Le Brun‘sandstone has also been dragged
up along the shear zone of the San Francisquito Fault, At the dam site
Ransome found this foult dipping 30-40 N. Farther southrthe Le Brun
sediments are found thrust over Kint Canvon (upper Yilocene) beds;
thus, concluaivély demonstrating the overthrust character of the move-
ment along this fault, | |
No folding could be demonsirated in the Martinez fcrmation, these
sediments standing on end to form a homoclinal structure. A reversal
of dip is quite common, but inasmuech as the dir is rarely less than
70, this need not necessairly indicate a fold. The writer made s
careful traverse across the strike of the formation and in no place
#ere horizontal beds or any indication of & folded structure seen.
It might be argued that the beds are folded isoclinally, but this
would necessitate a repetition of key strats, partécularly donglomsr-

ate beds, for which there 1is no evidence. Nickell postulated an

1,Ransome,F.L,, "Geology of the St, Francis Dam Site", Econ. Geol.
Vol. 23, pps 553-363. (1928)

' 2,Nickell,F.A., "The Geoclogy of the Southweat Part of Elizaheth Lake
Quadrangle between Ssn Francisguito and BBuquset Canyon", On file at
the Calif, Inst, of Tech, Library.
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anticlinal structure, as did Blake 1in 18533 but as has already been
mentioned under physlography, unless one 1ls extremely careful an er-
roneous idea of the structure mmay essily be obtained due to the pre-
valent slumping and hill-gide creep of the less eaﬁégtent strata,

The s:ndstone and shale members of this formation are bevelled
off by both the Bee Canyon and Clearwater Fesults., In particular a
very persistant conglomerate bed is cut off by the Clearwrter Fault.
Killzshows the Martinez cﬁg off to the east by a cross fault running
northesouth, this le In the area now covered bv the waters of the
Bouguet Canyon Reservolr, That is utterly erronecus, however, szince
the MRartinez is exposed far east of this suprosed cross fault in a
wave cué cliret,

The Le Brun Formation lies in a nsrrow wedge between two large
com, resgional faulte, As it 1= made up of soft incompetent shales
and gsndstones, a number of tight folds, most of them tco small to map,
and emall thrust faults have originated in them Figure 1 1llustrate
ar.tvplcal section of these sediments. The Ban Francisaguito fsult

is just to the left of the section, accounting for the extreme defor-

1,Blake,%,P,, UsSe Pac. ReR. Expl., Vol. 6, pp. 55-60. (1853-1854),
2,H111,R,T,, "Geology of Reservoir Sites”, Part 11 of a report of the
Board of Consulting ¥ gineers tc the Board of %ater and Power Commiss-
ioners of the City of Loa Angeles, (1928),






mation shown., An anticline 1s suggested by the arrangememt of the dips.
and strikes, the axis of which seems to be roughly parallel with the
faults on either side, This would suggest that it &s genetiecslly
related to thé faulting,‘and wag caused by the compression generated
hetween the two thrust faults, It is very hard tu get at the true
structure of this sefies of sediments; becsause of the seﬂere contore-
tion thev have suffered,making sttitude roszdings quite unreliable;
and ‘the fact that the strata are usually masked by loose debris and
vegetation. In the Tejon quadrangle Clementalpoatulatad a hyyotheti-
cal_structure maﬁe&up of a sgerles of very tight overturned folds,
However, the section 1s mueh thicker in that area.

Sierra Pelona Block:

The Slerra Pelona Block ie bounded on the north snd west by the
Clearwater, Hee Canyon, snd Sen Francisquito Faults, and on the south
by the Pelona Fault, The Pelons Fault is a verticsl fault, although
its dip may éary 10 either way. From Anaverde Valley to & point just
woest of where 1t crosses Mint Canyon, Pelona schist comtacts plutonic

rocks of intermediate composition along it., From here to a peiﬁt 3us£
wesi of Bouquet Canyon i1gneous rock intrusive into the Pelona schiat
is rauited,againat the Vasquez Formation, and a short distance far=
ther west the fault nasses out into the Mint Canyon formation where it
apparently dles out or 1s lapped over by the sediments. One of the
faults in the Pelona Fault zone, which runs through the schist about
one-half mile inside the Sierra Pelona block, crosses a depositional
contact between the Mint Canyon sediments and the Pelona schist appar-
ently without displacing the contact. This would mske it Pre-Mint Can-
yon in sage, but it is probably older thrn the main Pelona fault; for

it showe signs of minerslization.
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1,Clements,T., 1Ibiq,



1t has alre=zdy been .entioned that the Pelona Fault Zcne is cut

by = trensverse fault, 1tzelf truncated b terrcce materisl which
hag teen dissected 100 fect or more by stresrms, In view of this fuct
one a'n gav with ases rance that no recent fenlting has tsken pluce
along these faults for cuite some time,

The igneous intrusive has not been mepped before to the writers
knowledze, Hersheylgaid of the Pelona schist, "there are no grenite

2

intrusives snd few igneous rockes of anv kind." Simpson mapped an ig-
neous wecge in Texae Canyon, bnt he bounded it by faults; however, he
did mention that there were evidences of contact metamorphic effect
in the sechlst slong tre Pelona Fault, The intrisive nat. re of the
contsct bhetween the schist and igneous rock can clerrly he seen in
ro-d euts and canyons.

There is = suggection of an anticline in the Felona schist,but
this rmust he regzarded as questirnsble because on a steep slope the true
dip of t e =schist is often masked by slumping. Again, when a series of

] . @ .
schists rre stinding al ost on erd & varistion in dip of 10 or 1o either

way 1ls not alwavs indicstive of folding., Simpson maps an anticline in

)

the schist further esst, however, snd Clements also puts ar anti-
cline ir the Pelons schist j st west of San Frarclsiuito Canyon, io it
1s proeble that there is a sherp anticlire running diagonally across the
ridge from enxst to west,
¥Mint Canyon Block @

south of the Pelona Frult is 2 complex helt of fsulting character=-
ized by » large number of dovetailing slices and wedges of igneocus

i
TR A ek M s v MRS SRS mam e e M e TN S g c G AR e aee .. S amm G s s e dem  Sewe  Wman  mom W

1,Herehey,0,k,,"Some Crystalline Rocke of Scuthern Califcrnia’ Amer.
Ge01.V01.29.N0,5,pp.275-200, (1902).

2, 51mpson,E.C.,"Geology wundMkineral D posits of the Elizabethiséke Quad
rengle,Californig, "Calif,Jonr.kinesandd®ecol Vel 3 o No.4. (1004 ),
3,Clementn,r,, ihid,
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and sedinentary rocks These are by all odds the most interesting
and,é?éotaeular structures in the whole area, A‘genéralized‘pi¢ggg§j
of this bluek #o.:ld ghow a maate? fault trending esst-west with a -
number of fanlts branching out feather-wige from 1t to}run in 8 more..
southvesterly direction althiough still retaining a certain parallﬁliﬁu
with the main fault, ‘Yhese branch frults are not simple rracturas;bg;,
bifurcate to loop around long slim slices of both sediments and lgneous
rock intercalated between the fault surface, These are Tor the most |
part, howaver, made up of igneous rock which 1s greatly brecclated,
Thie glices sometimes have a width of only 50 to 100 vards and ate
taia a length of one to two milsas. The most striking feature of
thecze fault slices is that they are found one-half to three-quarters
of a mile from the nearest igneous mase, Often there will he a whole
seriee of parallel slices made up alternately of sedimenis and plu~ -
tonice. |

These horses were moved into place by hoth horizontal and verti-
cal‘componenta of movement; the blocks being brought up from the
basement by the bounding faults so that in effect they are small
horsts, and at the same time they were pushed laterally along the
fault sway from the igneous rock masg of which they were cnce a part,

The faults in this block vary in dip from vertical Lo »s low as

40 N,and some faults were observed which dipped 70 S,

skefch shoning relative moere
Y 4 l"'f““

ment om FOulfs b o™

hevse.

Figere *2,

Slick-nsides and atriatidns on the Pelona f=ult show that appromimnt.-

1y 70% of the movement was horizontal the south block moving westward



and downwérd. dorizontal moveﬁent is also indlerted on many

otier faults ‘n theuhlock; The lowermost fault in Spring Canyon:
Hetwecen the Vasquez formation and the basement complex shows ale
most horizontel mullion structure where 1t is exposed in a small
tummel. Incidentally spring Waters have deposited Mg ‘04 and RallCo,
in the sh~ar sones of this fault, A great deal of iron oxide and
sore lend, corper and goldlis aleo found in the rock making up the -
shaar zone,

The movement on the faults ir this block has not been in the
same rel tive direction, so that in effect the block is divided
into a number of smaller horsts snd grabens, These faults, are
highangle and vary in dip from 40 to 90¢ The faults where dips
could be ascertalned all appear to bhe normal faults, Since the
faultes on the north side of the rldge are reverce frults it might
goem anomalous to have compressional and tensional faults =o close
together which are apparently of th? same age, IHowever, this need
occasion no difficulty; for Nillis;states, "Normal or reverse
.faults or vertical faults of 1ndetermiﬁate character may result from
horizontsl displscement on major sheer plenes. If ego, they are pro-
‘duced from comrression”, This fits into the picture very nicely;
for as we h:ve alre-dy mentioned, compression and horizontsl zhears

have played a large role in the structursl history of this region,

1,Personal communication from resident who had analysis m=de of .
materlal from ehear Z0Nne.,
2,%1114s, "alley, "Geologic Structures ,_(1954).
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No folds could be mapped in the sedimﬁnta-vthe:chiotﬂreaadp;
being that fiulting has so sliced the fediments up, no one blook:

is.largs ennough to contain a fold, Théro,ia‘a'.uggeatldnfag,*im; #
cline in the southwast corner of the Mintwcanyon'ahieti.bﬁ§7th‘a .
faults are so numerous in this section that it 1s hard_to-b§ surey
The Vasquez beds dip off very steeplv to the south for the most

part, the kint Canyon beds less so.



Economic Geoclogy.
Gold.

Although the mineral resoureen'of‘this area are relatively
unimpnrtagt todag, they are interesting from .k historieal point of
view, De Mofras records in his book of travels that a Frenchmen,
Charles Baric by name, first discovered gold in California in the
§1cinity of Newhall, in 1834, These placers were worked bv the padres
of the San Fernando Mission who dlscovered gold bearing gravels in
almost all of the Canyons drsining the San Gabriel Mountains., In
1850 placer mines wewme beiﬁg worked in San Francisquito, Texas and
Mint Canvone, and, in 1880, 500 men were panning gold in these loca;-
ities. |

When the mature surfsace was developed during the second eroslion
cycle, the relief was rather low, anf the streams sliggish, 4&gz a
result the rocks underlying the terrane suffered deep secular decay.
Subaequent‘uplifts re juvenated the strears encugh so that this re-
g£0lith was stripped off, and 1ts gold content was then concentrated
by streem action., Further smﬁll intermittant upliftas reeorted the
gravels and concentrsted the gold still mores and‘tbday trhe richeat
depocsits are rounﬁ in the present étream beda?
Placer Bepositss

The gold is found ﬁoth in terrace gravels capping the inter-
fluves between streams and in the present stream beds. It is mostly
fine flaked gold, although nuggets as "ig es quarters are found oc-
casionaly by prospectors, These'deposits for the most part are
only sporadically worked by itinerant prospertors, although in Texas

Canyon there are two placer claims which have been worked for the last

f S T Wy B - :
l,hofrae, bufflet Do, "Exrlorstion of the Territories o7 Oresrn -nd

C nis, 1840,1841,184:", o vol

wpbareonal communicstion From Jdeasreer



20 years,
Cruzon Placer Mine, This mine is in Texas Gan?on and is workad'by
#.H.Cruzon of Newhall, The gravels are on the north side of the
canyon and belong to the earlier recent grawels, being found about
30 feet up the side of the canyon. The owner ig alsd working a
silver lode which he claims will run $15.00 per ton,

Bibl; Calif, State Mineralogists Report XX11l,pp.292,(1927).
Texas Canvon Placer Mine, This mine is owned by John Kapser of Los
Angeles «nd 1s located sbout two miles from the momth of Texas Canyon.
The eurly recent gravels are the ones worked and are found part way
up the sides 6f the Canyon., A well put down by the 6wner i=s dald to
deliver over 200 gallons per minute,

Bibls Calif, State Minersloglst's Report XX1l1, pp.v295, (1827).
Vein Depositss

The Double Eagle Mine 13 just north of the east end of the

Bouquet Reservoir, The g£01d occurs in s serles of parallel quarts
veins in gquartz monzonite. These veins strike K 15°and have dips vary-
ing from 40°-65 NE, The ore runs from $8 to $10 a ton from surface
workings with lower values deeper down. The mine is now idle,

Bibls Callf, State Mineralogist's Reports xx111,pp.293, (1927).

Graphites
The Pelona schist series contains a large amount of grarhite

schist,some of 1t with a high graphite contact. Several claims
have been staked out in San Francisquito Canvyon on the more graphi-
tlc members of the schist, but no development work has yet been done
on them, Graphite deposits also occur in the granitie rocks north
of the area, and were formerly mined,

Bibls U.S.G.S.Mineral Resources, pt.2,pp. 164-165, (1914), Calif,

State Mineralogists Reports XV, pp., 502-504,(1915);XV1l,pp. 138-139,
(1920); %XX111,pp. 325-326, (1927).



Building Stonet

Flagstones are mined at sevorél loecalities in 8an !ftneiﬁqniﬁi"
and BouquetXCanycns in the Pelona schist seriecs. These schists are
easlily split up into slabs and are quite hafd when fresh. These
stones are mined in three quarries. |
Bouquet_ Canyon gggzgz; This quarry iz located in.Bouquef‘Canyon 11
miles northeast of Saugus., It is under lease from the U, S, Forest
Service to Fry and Jacobs of Sherman, Californis.
Jones Quarry. This quarry is just north of the Bougquet Cenyon HBuarry
and is leased to the Natural Rock Products Company, owned by H,H,Jones
of Pasadena,

San Frencisquito Canyon Ruarry, These quarries are located near power

plant #2 in San Franeisquito Canyon sre leased to C.J, Ely of Saugus,
E.J. Griftith_pf Pasadena, snd N,H, McCready of Los Angeles. |
Bibls Calif, State Mineralogist's Report XX111,pp.331-332,(1927).
Talcs |
Tale deposits are found in the Pelona schist occuring as metamor-
phosed dikes and silia. The tale 1s apple greenfin color, masslive,
and containsg a great denl of actinolite in the form of long green
prisms. This materlal probadbly represents the metamorphosed equlva-
lent of baslc lava sills, and dikes, sand perhaps flows. The deposits

are not at present being worked,



Historical Geology.
l,lerosition o claw, card, sna of sinor smointe of lim;stone in a
marine environment far from shore, Intruslion of basic lava 1nt§
these sedirments in the form of dlkes, sills, and poasibly flows.
2,Transformation of these clastics into schists andrgneieses by
losd metamorphism in the mesozone of the earth's crust,
3,Close folding of the metamorrhosed sediments,
4,Batholitic intrusion of monzonitlc magma contemporaneous with the
Sierre Nevadan Revolution. The lithologic facies of this batholith
vary from dloritic to granitic, The 0ld metamorphlcs were injected
to form migmatites.
5,Profound erosion beveling off the roof of the batholith.
S;Denoaition of 8000 [feet of sand, élay, and some gravellin the
Martinez sea which invaded this regioﬁ.
7,Erosion and folding of the Eocene sediments.
8,Mountain building on a large scale, probably fault block mountains,
and deposition of thousands of feet of coarse fagglomerates, sands,
~sllte and rads in closed basins. Intrusion andﬁgxtrusicn‘of large
amounts of baslc lava.
9,Folding and faulting on a large scale followed by profound erosion.
10,0rogenic forces reise new mountains which again‘pour floods of
continental detritus down into low lving basins of deposition. Vol-
canism 1is active and aupplies volcanic ash which 1s intercalated in
the sediments.
11,Intermittent faulting on a large scale which raiged up the present

mountalns., The uplift teool ~lince iy o - i< fipet reriods,
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