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UMMARY

In this area of some thirty-eight square miles in the
southeast corner of the Tejon uadrangle, are exposed
igneous, metamorphic and sedimentary roociks, The neta-
morphics are mainly schists derived from former sediments,
and Pre-Jurassic in age, The sedimentary roocks occupy
the principal part of the ares and represent deposition in
lartinez, Sespe, Lint Janyon, llodelo, Saugus and uaternary
times, The igneous rocx is an isolated reﬁ%nt of acidic

lava provably of lliocene age,

Three prominent faults are found in and immediately
adjacent to the area; the San Fr@nciaquito, partly overw
tiurust, partly normal in character; the Bee¢ Canyon Fault,
normals and the fault j.st nortn of the area, which is also
normsl. Some folding ocours, probably related to the

faulti N e

Pernaps the two most important facts brouaht'out by
the study are the apparently lateral and upward grading of
non-marine Ifint Canyon sediments into warine Ilodelo, and the
overthrust nature of the San Francisguito Fault in the

canyo: of the same nane,



1 TRODI CTIOH

The Tejon ‘uadrangle-is one of the few areas in
Southern California upon the geology ol which very little
has been published, Hershey (1, 2) in 1902 issued two
ghoxt papers in which he descoribed cgertain of the forma-
tions occurring in this region, A survey of the litera-
ture has disclosed nothing further until 1223, when the
failure of the St, Francis Dam focused the attention of
the world upon the southeast corner of the quadrangle,
ana drew forth a cousiderable number of papers touoching
in o superficial way upon one of its many complex
features, While the present paper covers but a small
poxrtion of the quadrangle, it is offered as prel.minaxy
to a repat to be issued later covering atlleast the
goutheast quarter, and possibly the entire southnern half

of the quadrangle,

tote: Numbers cenclosed in parentheses refer to
papers listed undcr corresponding numbers in
bibliography at end of paper,
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G OGRADIY

The Tejon uadrangle lies between 113 degrees S0
minutes and 112 degrees west longitude, and 34 degreeu 30
minutes and 465 degrees north latitude, and includes portions
‘of Los Angeles, Ventura and i{ern Counties, California, (Zee
2late I,) The area discussed in this paper couprises some
toirty-eight square m.les in the extreme SQutheaatern
corner of thc Tejon ~uadrangle, and may oe¢ umore particularly
deserived as being portions of Tovnships b and 6 Morth, of
Ranges 16 and 17 Vest, Sai 3ernardino Rase and feridian, all
within Los Angeles County, The d:istrict is about forty-five
miles in a north-northwesterly direction from tie 2it, of
Los'xngeles, and is reached by way of the Inland Doute to
San Prancisco, branching off either at Saugus, where one may
taxe the road into San Francisquito Canyon, or just na th
of Castaic rosi Office, taxiayg the hlizaveth Lake Canyon road,
These are ootn dirt roads, usually‘well kept up, and there
are in gpdaition, rather poor roads into Iasxkell, Charlie and
Jastaic Canyous, 3Severaul cleared trails make accessible most

of tre area wetween tlhewse canyons,

There are few people in the region, lost of them are
concentrated in San Francisquito Caayon near lo.er liouse
Lumber 2, ~f the 3Sureau of Power and Water of Los Angeles

Gity, rebuilt on the site of the former power house which
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was destroyed in the St, Francis flood, The remaining ine
habitants are on scattered ranches and farms in the various
canyons, The nearest aettlemehts are Castaio Post O0ffice,
Just south of the quadrangle on the so-calied Ridge Route,
and Saugus, at the junetion oi the idge Zoute and the int

Canyon road,

The relief is moderate, The point of least elevation
is to be found in Caataic Canyon just north of Castaic Poét
Office, where the altitudc is approximately 1150 feet, while
the highest points are in the northern portion, where thé
elevations reach something over 3600 feet, Red ljountain,
which is just north of the area covered in this report; and
is between Sen Francisquito and Llizabeth Lake Canyons, is

4007 feet high,

The topography is generally rough, Tae canyons are decep
and steep-éided, and in a few places typical badeland
topography is developed, There are, however, some few swmall
areas of almost level ground, such as Drinkwater Flat, and tie
terraces bordering Custaioc and.ﬁlizabeth Lake Canyons, as well
as the flooxr of Castaio Canyon itself, These level areas are
covered with terrace material or alluvium, and will be dis=

cusased later under physiography,

The drainage is praotically all in a southerly direction,
and ultimately reaches the Santa Clara River, which flows
westerly to the sea, With the exception of Xlizabeth Lake
Creek, the‘atreams are intermittent, and the canyons contain

water only during the winter monthe, Zlizabeth Lake Canyon,
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however, draining as it does Hughes Lake and the lake from
wuich it takes its name, and recciving the drainage as well
from a considerable area oI couparatively high-lying land,

voasts o stream the year around,

CLIMATH AND VLGETATION

The climmte is sgmu-arid, as might be expected from the
fact that tue ‘ohave Desert lies but fifteen or twenty miles
to tne northeast, while moderately high mnountains to the south
and weet rob the ocean breezes ol the major part of their
wolsture vefore the upper Santa Clare valiey is recched, The
mean annuzl rainfall as recor&éd at Jlewhall, ten miles to the
gouth, over a period of thirty-ei ht years, is 17,54 inches,
with a minilium yearly rainfall of <«,3b inches in 1377, and a
maximum of 44,29 inches in 1384, ‘wost of the rain cones
during the winter montus, and may all be received in three or
four storms, or it may ve well distributed over .he months

from Deceumber to April,

The meon annual temperature at tle same recording station
and for an equal number of years was 61,5 degrees Pahrenheit,
The lowest temperature recorded during a period ofvtwenty-two
years was iJ degsrees sbove zero, and the highest was 113 degrees,
It is never too cold for field work, but biting winds added to
the low temperatures may maske it very disagreeable in December
and January, and snow has been known to fall as late as in April,
In full Sumizer the sun usually beats dowvn from an unbroken sky,

altilough on the ridges a breegze may teuper its rays somevhat,



Fall and Spring arc the best seasons for the carrying on of

field studies,

The vegetation is varied, and ia places is iudicative
of the m ture of the underlying formations, For instance,‘on
the soil derived from the Pelona Schists, there grows u low
shrub that in the Fal: turns a reddisi vrown, while shule 18
usually indicated by a srowth of sage or of wild oats. In more
open canyons grow many cottonwoods aid oaxs, the former being re-
placed, as the canyons grow narrower and more rugged, by syca-
mores, .4 few pines are scattered over the slopes of the higher

nills in the northern portion of the area,

iost of the hillis are covered with a dense growth of
chaparxral,censisting chiefly of ocuanise, sumac, manzunita
and madroia, witi some so-called Colifornia holly and lilac,
This growtu is in places almost impenetrable, and _reatly
ninders geologic work, both by masiing centacts, and me<ing
the following of contacts extremely difficult, In the Spring
months there is a profusion of wild flowers, espsccially when
the rains sre more or less cvenly distributed turough the
season, Califoinisa poppics are not pleantilul, but their
luck .is balanced by the masscs of prickly phlox, which give
to whole hillsides their pink to lavendex tinge, while
brodizea, escobitas, lupine and suncups are common, The
following list of shrubs and flowers observed in the area

was prepared by Lydia Srooks Clements:



Lily Family /Liliaceae)

Our Lord's Candle - Yucea whipplei, Torr

Broaigea, Jalifornic Hyacintn - Trodiaes capitata Benth.
Golden Ctars - Bloomeria aurea lellog

Zariposa Tully, lwriposa Lily - Calochertus catualinse,vats.
uoldef Tulips - Calochortus oculatus, Dougl.

Bucswheat Farily {(Polygonaceae)

Turxkish lugging - Chorizanthe statlcoiﬁea, Tenth,
sila Suckwhiest - Luriogonun imsciculatus, Senth,

Four 0'31o0a Vwadly lyctaginaceac)

Sediforaia Four O'lock - JHraw . lis  cslifornica, Sray

Purslene Family { Cortulacaceae

ed Tleids - Zglendrinis caulesceas [Hoox) Gray
idners! Lettuc - Jlontiu perfoliata, Ilowell

drowfoot Fam:ly (Ranunculaceae!

Blue Lursspur - Delpniniunm parryi, Sray
"ild Clemmtis » Slematus lasiantha, Mutt

Poppy Fauily (Lapoveraceac)

cricaly Joppy - nrbc&OQb :lutjcerus, Ling ane G,
Trec Loppy = 1 : .} senthn,
Califorale Poppy = MSunoltﬂxu ﬁwllfornlca, Shisi,

‘mstard Fauaily Sruciferue)

wild [ustard - rassica ni_ro, och

Stonecroy Famil; (Crassulaceae)

Hen and Chic<ens 'Jotyledon pulverulenta, Senth. and I,

Saxifruge Fanrily {(Saxifragaceae)

Wild Gooseberry ~ Ribes speciosum, “ursh.
Yellow Yild Turrant - Pibes tenuiflorum, Lindl.

Fose Pomily (2

Islay, Wild Cherry - 2runus ilicifolia, "alo.

Jhawmise, Greasewood - Adenostoms fasciulatum, ook and A,
California Ilolldy, Toyon = lieteromeles arbutifolia, Roemer
Saelifornic ilu kose - hosa ealifornica, Clum, and S,
ountaln llnhogany - Jerocarpus vetuloides, Nutt




veg Yauuly {Leguminosae)

Janyon Lupine - Lupinus cytisoides, Ag.
aeeyweed - osncklise globro, Torr.
Fattleweed, Loco weed - Aptracalus leucopsis, Torr,

geranium Pasily {Seranisceac

Pilaree - srodiwa cicutarium, Ltler

sourge Faully {(Buphorbiaceae)

Golondrine, rattlesnaxe eed - Luphorvia albouwargsinata
_ Te ol
- G sdia T g

sumac Paamly (Anscardiaceae)

-

Cumas, i ls -« Rhwus lesurine, Tutt,

Suckto.ora Camily {(Bharmaceae)

Sulifornia Lilac = Jeonotiwus thyrisiflorus, soh.

Jholls - Jpuntia berasrding, sngelii.

Gepad, Sricgly rear - Upuntis linderneimeri, ugeli,

svening Primrose Fauily (Onosyaceac)

Clarxia - Olarkis elegans, Dou@l.

Heath Family (GLricaceae)

Jladrono - Arbutus neunziesii, rfursh.
Janzanita - Arctostaohylos wanzanits, Jarry

Crimrose Family [ Uriaulaceae)

hooting Stur - Dodocatheon clevelundi, Crecue

shlox Femily {Lolcumoniacene )

fricxly slilox - CGilis califoznica, 3enthn.

aterleaf Pamily {lydrophyllaceae)

Heby Rlue-lkyes - Nemophile insipnis, Dougl.
Yhisoering Pells - Zmmenathe penduliflora, Benth.
/ild Heliotrope -~ hacelia distans, Renth,

“ansy Phacelia - Phacelia parryi, Torr.
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Waterleaf Family Lgydraﬁhxllaeeae) ocontinued,

Wild Canterbury Bell « Phacelia whitlavia, Gray
Yerba Santa - Eriodietyon glutinosum, Benth,

Befage Family (Borgginaeeac)

Fiddle Neok - Amsinokia spestabilis, F, & I,
Popsorn Flower - Plagiobothrys nothofulus, Gray,

Mint Family {Labiatae)

Romexro - Trichostema lanatum, Benth,

Blaok Sage, Black Ball Sage - Ramona stachyoides
Button Sage, White Ball Sage - Ramona nivea
White Sage - Ramona polystachya

Horehound - Liarrubium wulgare, L.

Thistle Sage - Salvia cardumcea, Benth,

Chia - Salvia columbariae, 3enth,

Nightshade Family (Seolanaceae)

Toluache « Datura meteloides, D,C,
Blaek Wi htshade - Solanum nigrum, L,
Violet Wightshade - Solanum xanti, Gray
Tree Tobacoo - licotiana glauea, Graham

Figwort Family (Sorophulariaceae)
Indian Paint Brush - astilleia folialose, H & A.

Owl's Clover, iscobita =~ rpurasoens, 3Benth,
Butter and Eggs « Orthocarpus eriggggg 8, Benth,

Stickey lionkey Flower - Mimulus glutinesus, Wendl,
Searlet Bugler - Penstemon centranthifolius, 3Benth,
Soarlet Honeysueikle - Penstemon ocordifolius, Benth,

Honeysuckle Fémily {Caprifoliaceas)

klder « Sambucus glauca, lutt,
Big Root,~Chilicothe ~ Echinooystis fabacea, Naudin

Sunflower Family (Compositae)

Tidy-Tips - Layia platyglossa, Gray

White Daisy - Layia glandulosa, H, & A.

Rabbit Brush - Chrysothamnus nauseosus, (Pursh) Britt,
Guatamote, ilule Fat - Baocharis vimineg, D, C,
Tarweed = Hemizonia luzulsefolia, D, C,

Pincushion - Chaenaotis glabriusela, D, C,

Desert Sage Brush - Artemisia tridentats, Nutt,
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Sunflower Family (Compositae) continued,

Brass Buttons - Cotula coronopifolia, L.
driophyllium, Golden Yarrow « Lriophyllum confertiflorum
(v, c.) Gray.

Star Thistle - Centaures metitensis, L,

linllow Family (ilalvacese)

3ush ;nllow - _zd vastrum fasciculatum, Mutt,




Table Showing

Formations Present in Area Covered, With lalculated

Thicknesses,
System Series Formation Thickness
Recent Alluvium 80 feet
(uaternary
Pleistocene Terrace Deposits 200 w
Saugus 250 * (%)
Pliocene
Pico (absent)
sodelo 6,000
Uint Canyon da040
ldocene
Topangs (absent)
Tertiary
Vaqueros (absent)
Oligocene (%) sSespe 7,000
Tejon (absent)
aoecne megunos {cbeent)
llartinez 10,000 o
Cretaceous Upper Cretaceous | Chigo { nbsent)
Jurassic Intrusive Sranodioritd (north of
area)
Sre=Jurassic selona Schist Series To0u0 ¥

FIGURG 1.
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Tiie _rester portion of ithe arer under disceogoion is
underlain by sedineatary rocks; certain forawt ons ore morine
and others continental in origin, They range in z.e from

early Tertiary, oxr poszibly Sretaceous, to . ecent, ‘etawolshic
rocks occupy sone five ooeare miles in the extre.e eastern
nrt oi the wigtrict, while thne ineo.s roocus are TEJLCSE e
ed by « fevw isoluted occurrences oi acidic luva, owcver,

leus T o mile o the nortu of the territory Looed, the
sedimentar, weds wie in contoet with wn dgneous ixmsu of very
coasideravie s12€ wndch: los veel considered zu oyt of &

ounbuolith, probuvly coale.goraueolus or sontinuocuis ith the

intrusive wedles 01 thoe Lilerra evada,

YA AT 2 fn s 1 LOSE L TR
-jJ“JL:}iIn uua{ [P ENESA _uu

‘n 1302, liersaey described the netamorphic rocxs macing
up the mass of Zierra ~-elona (1), and gave to them the nawe
of velony SHeudst Neries, The metunoroaic rocks occurring in
tiie ares nere under discussion corregpond closely o his dew
gcriplion, and since the, can ve traced in un unbroken belt
directiy into the scnisis of Lierra relona, the writer proe
J08es to usc llerguey¥s designeticn wand shall so herenfter

refer 1o thiem,

The ‘elon: Sciist “eries in the southeastern portion of
the Tejon undran le lscoutinuous with the metomor tidc serxies
mapped Ly ew (3 to the south, cnd by Tickell(d) and by Hill

{3} to the east, It was upon rocks of this series that the



PLATE 11

Aes = Looking eastesoutheast aoross San Francisguito Canyon near
eastern boundary Tejon Quadrangle, Rocks are Pelona Schists and

ghow landslide topography., Recent slide shown occurred in 1927
before withdrawal of lake,

B. = Basal conglomerate of lMint Canyon formation resting upon
eroded surface of Pelona Schists, Latter show weathering be-
low contact, Ancient bedding of schists and minor eross-fault
clearly visible, View taken immediately below Power House Yo,

2y in San Francisquito Canyon, Direction somewhat west of south,
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east abutment of tiie illefuted St, Yrancis Dam rested, and
varying deseriptions of the nature of the roocks at the site

are to be found in the wmeny papers pertaining to the dam's faile
ure, Ransomc und iLouderback (4, 8) and «iilis {7) have de-
scrived thew ou ordinary nmica schists, tie latter ascribing
thelr origin to tae netamorphism of sedimentary beds, while Hill
quotes Toluan as considering thew to be dorived from granite,
ASs one Iolliows San Irancisqguito Cunyon down stream énd notes
the distinct bedain; still preserved, there can be little

doubt that most of the series was derived from sediments
coposed cniefly of interbedded saudstone and shale, ia

some instances gltered almost to cuartzite and slate, That

most of the metamorphism resulted from forces zeting at right
ansles to the bedding plaades is evident from the faet that

the planes of schistosity parallel these, and it may ve
inferred from tunis that the sediments were buried to great
depths, and for a long perioa of time, appnrently with

little tilting ox foluing, A latexr application of forccs
from wirections otner than verticul ic cvidenced by tiae intenge
folding and crumpling to be seen in uany places, this velng ese
pecinily noticeable in the exposures o few hundred yords down
pgtream Ifrom tae iormer dulesite, 1nnumerable faults slso oross
the beds in every direciion, A wmass oi highly contorted gneiss of
probavle granitic derivation appears in a wraunch of Iaskell
Canyon, and there are evidences of smell intrusive dikes

cutting zcross tne bedulng ?lanea o A great number of



14
casrtz velas velre in thile serie s of scuists, and these
velas are Goustlegs the csource of tue little plucer _old

thint nane cecn found in ke lewer onrnions,

fergaey bolieved the slono Touiot Sevies to boe Lhe

sorye -ve of certzin scuists of nortuiern Telifornia,
sl Cveetombrisn in sge "lY,  Other riters heve contented
theasclves with caliing thew simply Orve-Juressic, ine
dizoting thot they were older thsn the intrusicu of the
sreat batuolitns, presuwcvly in Jurcesic time, Lut come
nitting tnenmcelves noe further, The focd thot the Lods
8207 cvidence or long wana deep burial favors the ope
cesigned by Yerghey, and yet tne succegcion -né noture
of the beds, ©c nuch likc whe 4t i to be found in the
Jortlarry forneti ari anc indscotive of sinilar conditions
of Gepomition, rdght be considered to imnly o ctrbility
thet could net conceivably hove existed from Pre-trmbris
1o Jresent, This iv o cuestion, however, thot con be
settled enly by intensive field study of the series ite
nelf, ond therefere, the writer will foliow the exsaple
o ctier recent cuthers nd coll the Pelon: Tchist Series

sluply Pre-Jur. ssie,

Jo attempt hos bveen ride to woil: out structure in
thie series, «nd but little time ks been devoted to o
se.raeh for evidence of the prosence of former life, The
fict that limeztone lenscs :re found in the Sierr: Pelons

region gives cuuse for some hope thot fossils may be found,
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ond the excelient expesures now to be seen on the cleanw
swept sides of lan Froucisiulito Sonyon oifer an inducement

to structursl studies,

Granodiorite,

while the batholighic muss of grancdiorite mentioned
berore does not outecic) within the limits of the -res mapped,
ite proximity imwdistely to tie north demands tiot some no-
tioe‘be token of it in this puperx, ~his intrusive body bee
gins o few hundred yards north of the northern boundary of
the nrea cnd extends northerly to the “ohrve Desert, broken,
however, by the zre-=t 3un indress Pift, which passes through
it in ¢ gener:l north-westerly direotion, Hershey (1) ocon-
gidered tihe intrusion to be continuous with us well a8 cone
temporzneocus with toe batnolith of tue Tehacuupi ountalns
and of the Lohave Jesert, rnd tnerciore, 1o hnve veen ine
truded during the interv.l beiweca tae deposivion of the
1otest fossilifevous Jurussic sediments und the ecrliest

positively iuentiricd Cret.ceous,

The batholith ie in fiult contsct with the sediments

to the south, nd =2lthough Vickell (5) hag considered tuis
fult to be =n overthrust, with the sediments riding over
the gronodiorite, 1Hill {9) has ealled it a normal fault with
the cediments on the downthrown bloock, The latter is the
more logioal conclusion, and in it the writer concurs, from
the evidcnce to be seen in lizabeth Lake Caxnyon, Ilere the
fault plane, which is well exposed, strikes in a direction

¥ 70 &, wnd dips in = southeasterly direct on at zn angle of

V3 deyrees, in other words, uader Ia¢ sedimentis, he
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igneous rock hus been rendered gneissic at this point, and
the sedimcinis, consisting oif sznustone znd shale ure badly
broken and Blicken-éided. It is true tict at one locality
a reversal of .ip wus observed in the sedimentsry beds,
causing tiem to dip into the fuult plune, but if this is the
effect of drag rather than folding, it would seem more loge
ical to cansid&r it as due to some slight reveissl of move
ment along the foult instead of being evidence of overthrugste
ing.

TERTIARY SYSTEK

Locene Series,

Yartinez (92) Formation,

Lxtending ©.CIross the northern portion of the area in o
belt varying from one-hulf to two miles wide, is o series of
marine sediments of doubtful zge, but which, for reusous to
be brought out later, lLave been assigned tentotively, to the
lartinez cpoch of the ocene period, This series is about
ten thousund feet thick, and is composed principally of gray
to buff sandstones with some interbedded shsles, and with
conglomerates becoming more important west of EZlizabethh Lake
Canyon. The rocks are well indurzted, und weather out inte
proninent ridges, forming the highest lying land to be found
in the area covered by the present paper, liow for west these
rocks extend is unknown, but they huve been traced easterly by
both Nickell (5) :nd Hill (9) to Boquet Cunyon where they
pinch out «t tne intersection of the Clearwiter and San Francise
qui to faults,

The sundstornes sre made up of uagulur to sub-ongular



PLATE IIX

As = View looking 70 degrees west of south along fault con=
tact between Martinez to the right and Sespe to the left (Bee
Canyon Fault), Near eastern boundary Tejon Quadrangle,

B, = Basal Conglomere
ate Mint Canyon {right)
resting upon lMartinez
sandstones with uncone
formable contact, Large
bush just above line of
shadow is on contact
plane, Looking northe
east in westerly branch
of Elizabeth Lake Cane
JOu,
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yuaxrts groing, well sorted, «wnd helid togetuer by o siliceous
oemeht, usrocianted with whioh, however, is u consider: .bie
auount of culcite, 3iotite is very commuon in soue beds,
and arkose is developed, ot least locally, The overuge
grain is fine to medium, zlthough coarser beds ure common,
and lenses ol rounded und polished pebbles up to zn inch or
two in dizmeter ure occusionully secn, The individucl beds
vary from o few iuches to several fect in thickness, und the

bedaing is well defined,

Separating mony oi tne sundstone strata are thin beds of
sondy shale, and in addition there are at least two shnle veds
of around one hundred rect or more in thickness, In tae
eastern part or the region, wherc only one or these lLutter
beds has been ooserved, tihe shale is rutuer lignt colored und
sondy, znd contiins numerous ferruginous councretions, 48
exposed in some oI the nortnerly trending pr:onches of Cug=
taic Canyon tne shale is bluck and curbonaceous, and devoid
o1 coucretions, The s:ndy, ferruginous shule is brittle
end bresks readily iato suwll rrogments, while tng olaok snzle

is hord zand conmparctively resistant to shattering,

The congliomerates may best ve observed in [lizabeti Lake
Canyon znd in those ocanyons cutiing through the series farther
west, They occur in beds up to one hundred feet in thickness,
und are composed of rounded pebbles gener:lly from one to six
inches in diametey, althiough great rounded cobbles of a foot
or two are not at all infrequent, The pebbles ure principully

igneous, sowmc being uundouvtedly derived from the batholith to
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the notth, while others cre of o purplish basic lava 0 uue
Known origin, “here the series has been observed in (ape
taio Canyon & few miles to tue northwest of this arew, the
ooinglomerutes have disploced tine sandstones to & large dew-
sree, and individual beds attain thicknesses of some hune

dreds of feet,

In generzl the dips are steep, this being especially
true between San Francisuito und lizabeth Luke Canyons,
where JO-degree dips occur, and 70 und 80 degrees is common.
West of lizabeth Luke Canyon the dipe are more jentle, and
in the extreme western portion 20 degrees is probably the
average, While some tight folds are evidenéed by a revere
sal of dips near the contuet with the Sespe to the south,
these folds are not truceazble for any great distunce, AS
has becn mentioned above, the series is in fault contuct with
the batholith to the north, and the fault is a normal one, on
whioh, however, some movement in o reverse direction m.y have
taken place, To the south the foxmation is in contact with
rocks of three different uges, those between San Fruncisquito
and slizabeth Lake Canyons being (eepe, while west of the late
ter canyon the rocks are :lint Canyon and Jodelo, The llare
tinez~Sespe contuot, although regrrded by ﬁicéﬁl as depositione
al {5), is here considered as a fault, the attitude of which

is pructically vertical, The Ziiut Canyon formation rests
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upon the 'artinez with an unconformable depositional contact,
and this may be traced westward into the unconformnble deposie

tional contact of lodelo with llartinesz,

A8 noted above, the uge oi this thick deposit of sedie
ments is doubtful, liockell, who first described the rocks
(5, p.9), designuted them as iartinez, but called attention to
the fuot thut they might well be Cretaceous, Hill described
tnem aleo (9, p. 121) and oalled them simply Zocene, basing
his designation upon work done oy Gule, which work, however,
has not been available to the writer, Ileither determination
wag based upon fosslil evidenoce, so far as is known, and it is
believed that tune present writing is the first record of the
finding éf invertebrates in the series, These invertebxr tes
were found b, the writer in oune ol the branches of Castgle
Canyon, und consist of frugments of a Latiea, and the section

of turee whorls of a Turritella, while the I tter is speci-

fically indetexrminable, it at least shows clearly tnct it is

not T, chicoensis, but is more probably an Zocene form, The

fossils found are not important, but they point to the posie-
tive presence of invertebx. te forms in the sediments, and
arouse the hope that an adeguate assembla ge moy eventuzlly he
found, Lithologiocally, the series corresponds to the descripe
tions of the Tejom as well as the llartinez, and it may ve that

later work will show that the rocks are of more than one peried
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of deposition, For the preseut, hovever, the writer will

congider them lnrtinez,

OLIGOC il D5IILG,

Sespe Form=tion,

In about the center of the ures in & north and south
direotion, and extending narrowing arms from San Troncisquito
Canyon to isllzabeth Lake Canyon, is o formation vhose age is
more doubtiul thon thuat of the lartines Just discussed, but
wiich, from its lithology, has been correlated with the Seupe.
The formation is of coatinental origin, and vauries in composi -
tion from fine sihales through muddy sands to 8 course conhglome
er. te, the total thickness beiny caloulated as close to seven
thousand feet, The color is typically red, although the fine
sznds and coarsest conglomerste toke on grayish snd yellowlish
hues, 3ordering as it does on San Franciscuito Canyon, it
formed tne west abutment of the St, Fraoneis Dam, and underlay
the principal part of the resexvoir. Like the Pelona Schiat
series, it reccived due attention from the many investiguting
committees appointed to determine the causes oi the fuilure
of the dum, and certainly its weakness when wet was .. contribe
uting cause,

Songlomercste mokes up the melin mass of the formstion,
ocoupying =il but o band some holf-mile wide on the northerly
margin, and forming the bold outorops that ozn be seen on the

ridge separating Sen ¥runcisquito and Charlie Janyons, and on



PLATE IV

Ae = Looking a little

east of north on west side
of San Francisquito Canyon
& short distance below forme
er dam, Sharp fold in Sespe
with dip into schists,

B, = Looking southwest down San Francisquito Canyon, a half-
mile below former dam, Sespe above to right, thrust over Mint
Canyon, in center, whose depositional contact with schists
below is concealed by detritus left by flood,
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the west side of Charlie Canyon, This oconglomerate, which
attains the alumost unbelievable tuickness of neurly five thoue
sand feet, is worthy of special aztiention, Where exposed
at the dam-site it is wade up of well rounded peboles, often
sheored, and held together in o metrix of oxidized ferrugie
nous clay and angular sand, 48 brought out in the cforee
mentioned investigations, the matrix proved quite hard when
dry, but slumped to & mud when immersed in woter,

A8 the formation is followed southerly, the pebbles bee
come larger and more angular, and the proportion of pebbles
to mairix .ecomes inereusicgly greatér until finally the roock
has, to a1 appearances, becowe g solid muss of grunodiorite
or grunite in plce, iiere tue matrix is srkosic, und the
guartzite,slate and sandstone pebbles conspicuous ot the dam,
have given awsy entirely to grunodiorite und gronite, the
westhered suriuce belig exactly what would be expected were
the underlying rocks purely igneous, Hw ever, close scrutiny
will in moct pleses disclose a few slightly weter-worn voulders,
or o rough bedding that is distincet from the structures to be
geen in an igneous roock, There nre ploces iu botu Jan Frone
cisquito zud Charlie Zanyoms where neither of these distine
guishing features can be seen, and it seems that the roek should
be oclazssed as ijneous, the writer, however, has come to the
conclusion that these represent nothing more than extremely
large blocks of the igneous rock which hove become included in
the conglomerste, and has therefore design:mted the whole as sede

imentoxy,
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The suudstones wad shules occupy an ares of comparutively
low lying couuixy bordering tiie cosaglomerates on the north,
and have been ocalculiatcd to have o thickness of about two
thousand feet, In gensersl tiie color is durk red, but as the
northern mwargin is approached there is a sudden change to a
yellowish gray, without, however, u change in either lithology
or structure, The bedding is distinet, and the individual
beds are usually thin, varying from a tew inches to three or
four feet, and altern ting betwecn sandstone and ah&lé. The
sandstone is very fine gruined us a rule, znd is composed of
sub-angular to sub-rounded quartz purticles, lurgely intermixed
with olay, wnich in the red beds ia highliy ferruginous, The
oementing meterizl is largely calcareous in both red and yele
low oeda, The shales zre tuin and made up of o finely divided
calanreous olay, Some lenses oi gruvelly conglomerute ure o0e
casionally found in the sandstones,

The structure of tue Sespe formation is not simple,
Bounded on all sides by faults, one of which is mn overthrust,
the beds have oveen subjected to tremendous stresses resulting
in folding and sneu.ring, Lxtremely sharp fdlda are found in
tne suindstones and siales, and ithe exstern w rgin of the cone
glomer.te showa brecciation to a uigh degree, The beds of the
m:in moss ol wne congiomercte exiiivit a rather uniform southw
erly dip, ma it may be th t aneastewest fzult separates them
from the tightly folded, iiner grasined members to the north,
Innumerable minor fimlts oross the series in all directions,
and in the sandsivones znd shales these frictures hove been

filled with gypsum,
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The age wnd origin of tuis form.tion presculs a very inw
teresting problem, Gince it is in fault contact with all sure
rounding formations, little iulormation of & speciiic nature is
to be guined from these rel.tiomsiips, and this, coupled to its
utter luck of fossil material mekes correlation impossible on
any other tiian & lithologie basis, Tne eharacteristic red
coior of the beds and tueixr lithologio similarity to Kew's
desoription of the type Sesve {3, p., 31), as well zs to the
desoriptions of variocus other occurrences of Sespe referred to
by Reed {10) have led the author to assign this fcrmation to it,

That the beds are of continentul origin, there can be little
doubt, but, as pointed out by ieed (1J) in regard to other sime
ilar deposits, the well-developed vedding in the finer sedie
_mentsﬁndioates deposition in strong currents of w.ter, und he
suggests thet they muy be deltaic in origin, However, no ceropse
bedding, such as might be ecxpected in deitz deposits has veen
observed, and for this reason they aore believed to be of playa
origin, there cun be but one explanation of the massive conglome
erute, and this is that it represents detritus sccumulating at
tne Toot of an ubrupt und rising foult scarp, From the fzot
tuwt the coarseness lacreuscs asB the beds are followed south-
ward, it appecrs that the upriised block lay to the south, and
it muy be supposed tiut tie existing fuult betwecn Sespe :nd
cdnt Canyon forawtions marks the site of the older fault, If
tails 1s the cuse, there must huve been & reverssl in the direg-
tion of movement, for the nortuerly block is now the uprzised

one,
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1ni11 (9, p. 128) quotes from the report made by himself,

Tolman und Iurphy on their investigation of the St.'Franois
Dam failure, in regard to the nature of the pevbles in the
conglomerate nexaxr the dumesite, Of fifty pebbles broken,
52% were considered to have been derived from the metumorphie
series and consisted of grunite, slate, quartzite, vein quartz
and rhyolite; 407 were of a dense sandstone cememted with
calcite, and 8 were too much altered to permit identificae
tion, From this it would appeax that at the tige of deposition
the Pelona Sohist area was comparatively high lying lund, und
if it ie considered that the sandstone pebbles were derived
from the Looene to the north, with which they correspond, then
it, too, lay high, The heavy conglomerate apparently overlies
the fine grained members, bul may grude laterally into them;
this view is favored by the fact thut the tight folding has

caused no duplication of the conglomerate, If tuis is the
#ase, then the series muy have had its origin in o basin, of
which the southerly boundary was a fault scarp actively rising

during part of the perieod,

From tihis searp spread out an apron of extraordinarily
coarse material, growing gradually finer with distunce, until
in the lowest paurt of the basin, the finer muterizls were de=
posited in & playa lake, This would imply an arid climate,
which Reed {10) considers wus not the oase during Sespe time,
but which the apparent utter lack of orgonic life seems to

subgtantiate, The relutionship of these heds to other similar
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beds to the southeast hus not been worked out, but probubly

they were originally continuous,

3 LOCs GanlllS,

Unt Canyon Formation,

The 1int Canyon formation is, like the Sespe, also of
continental origin, and outorops in this area in a diagonule
ly trending belt running from the southeast corner, wherc it
is most extensively developed, to a point about two miles
northwest of slizabeth Lake Canyon, wiere its place is taken
by marine liocene, Firet noticed by Hershey (2, p - 356)
in the Tick Canyon region to tue east of this area, znd dee
scribed by him as the liellenia series, it was later mapped
and more fully desoribed by Kew (3, p ~ 52) who first applied
its présenf name, The beds here desoribed are the northward
extension of those mapped by Zew, and correspond closely to

his description,

The formation may be divided into three parts, the first
to be considered veing the basal conglomerate, well exposed in
San Francisquito Canyon and in a branch of Ilizabeth Luke Cane
yon, In tiie firast mentioned locality, it is from a few feet to
sometning over a hundred feet thick, and is composed almost en-
tirely of bluishegray, sub-angular fragments derived from the
under-lying schists, Since this was completely masked by soil
and vegetation before the scouring caused by the St, Francis
flood, it is conceivable that this sume basal conglomerate ex=
tends eastward along the contaoct with the schists, although no=-

where else exposed, Vest of Hlizabeth Leke CTanyon the basal



PLATE V,

 As = Limestone lense in
Wint Canyon formation
not far above basal cone.
glomerate, Vote minor
faults, lake in foree
ground is result of St,
Francis flood, View tae
ken in northerly direction
short distance above Powe
exr House No, 2.

Be = Looking southerly down San Francisquitoe Canyon from schist-
lint Canyon contact, Mint Canyon sandstones in foreground show
characteristic poor bedding,
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conglomerate is made up of boulders of Jooene sandstone in a

reddish matrix of muddy sand quite similar to the Sespe,

Overlying the basal conglouerate as exoosed in San Franle
cisquito Canyon are approximately five hundred feet of altere
nating beds of red and gray gravelly sands; poorly sorted as
to size of pebbles, and the pebbles themselves generally anhgue
lax, The gray sands are ordinarily the finer and are charsce
terized by a very large amount of mica; evidently derived from
the neighboring Pelona Schiste, while the red beds contain a
muoh greater proportion of guartz sand, although the nature of
the included pebbles glso indicates sohist derivation, These
beds are considered by the writer to be of playa origin, the
grayish, somewhat better sorted'beds having been deposited in
periods of more plentiful rainfall, while the red beds repre-
sent arid pericds when the material accumulated with insuffie
olent water for sorting and slowly enough for the ferrous iron
to oxidize, A lense of hard white limestone ocours at one lo=

cali tyo

The upper portion of the forumation, and the one of great-
est areal extent, is made up almost entirely of heavy bedded,
poorly sorted sandstone, generally of u yellow color, and com=
posed chiefly of angular quartz greins rather lightly bound by
o calcareous cement, The bedding is not always clearly defined,
and crose bedding is freguent, Lenses of conglomerate with boul-
ders up to a foot or two in diameter occurx ai irregular intere
vals in the sandstone, and are highly oharacteriatio of this
portion of the formation, The boulders are angular tc sube

rounded and are composed of gneiss, schist, granite, guarize
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ite and a hard yellow sandstone,

vhile tuhe !lint Canyon formation has been subjected to
some gentls northeastesouthwest folding, the more prominent
structural feature appears to have been faulting, These faults,
of both large and small displacement, may be observed on almost
any exposure, and seem to be without system in strike and die-
rcetion of movenent, Xspecially to be noted are those occurring
in San Francisquito Canyon in the vioinity of the contact with
the relona Schist SCeries, where the red beds, faulted into the
yellow rocks moke a striking contrast, o attempt has been made

to nap these faults,

The relations of the llint Canyon to other formations with
which it is in contact are extremely intervsting. Xew (3) in
the area immedigtely adjacent to the south, considered the cone
taoct with the schists to be a normel fault, In the mapping of
this contact north and cast, the writer was struck by the low
angle of the contact plane as evidenced by the irregularity of
its trace, and by the finding of outcrops of sohist completely
surrounded by liint Canyon, It was not, however, until the waterx
released by the collapse of the S5t, Francis Dam had swept clean
the contact in Dan Francisquito Canyon that the relationship be=-
came entirely clear, Then it was revealed that a definite basal
conglomerate existed between sandstones and schists; that the
gchists in wmany pleoces showed weathering below this conglomere
ate; and that the contact was indeed an unconformable deposie
‘tional one, That the old surface upon which the ilint Canyon was
deposited was nuf a smooth one is shown by the presence of an-

cient canyons now filled with conglomerate, and by protrusions
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of sohist throuzh the sediments, These latter were probably
suall hilis drowned in the detritus frowm the main mass of the
schists, much as today similar hills are being drowned in the

sreat fans in the Death Velley region,

The relationship of ‘lint Cunyon to Sespe in San Prancige
guito Sanyon was also made clear by the soouring action of
the flood waters, Here the contact is now clearly revealed as
an overtihrust fault, the Sespe riding over the younger sedie
ments, The contact can be traced aoross the ridge between San
yrancisquito and Charlie Janyons, although whether or not it
is still an overthrust cannot be determined because of the
dense brush and lack of sood exposures, .here first well exe
posed in Charlie Cunyon, however, it has become simply a nore
nmal fault, and continues as suoh until Ilizabeth Lake Canyon
is reached, The contact from there westerly isc with lLarticez
sandstone, and is once more depositional, the basal conglomerw
ate containin5 xartinez boulders, About two miler beyond _lizaw
beth Lake Canyon the basal conglomerate becomes marine, and the
Mint Canyon formation is found to hove graded laterslly into

the llodele,

The upper contact is with marine sandstone and shale of
odelo (Upper “iocene) aze, and while iew (5, p -~ 52) showed
this to be unconforﬁable ih the region to the south, the writer
finds so l1ittle difference in dip znd gtrike of the formations
in this area as to lead him to believe them to be conformable
iilere, So extensively fractured are the beds in the eastern part
by the faulting vefore referred to, that true determinations

of dip and strike are difficult to obtain, However, since the

~dnt Canyon grades laterally into marine bveds, it would not be
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surprising to find it also grading upward into marine strats,

A rather large vertebrate fauna has been taken from the
Jint Zanyon fermation, and on the vasis of his study of this
lmaterial, 'axson {6) has determined the age to ccrrespond
closely to that of the Barstow of the Great 2asin Province,
or to the Cierbe oif the racific Coast liarine Provinee, lizay
fragments of bone have oome from the red beds exposed in this
quadrangle, but so far the only specimens of diagnostie value

have been an upper molar 1 or 2 of a leryohippus and a frage

ment of a .erycodus horn core, The horse form was determined

by laXson as lerychidppus galitornicus lerriam, but as pointed

out by Dr., Stock, the postefocsetie of thie tootn is open poste
eriorly, a condition not duplicated in any one of soie hundred

or more specimens of I, californicus from the type loeality,

Therefore, this may prove to be a new species or sub-species,
Lven should it be found to be within the limits of variation

of the species, the fact remains that the form is much nore
primi tive than any cther horse forms so far collected from tue
pection, and leads to the belief that a stratigraphic break may
exist within the formation, a belief that is somewhat strengthe
ened by the abrupt change in lithology between red beds and yele
low éands. It is believed that a therocugh and gystematic search
over the exposures in San Franciscuito Canyon may yield more
vertebrate nmaterial that will throw further ligzhit upon this

question,

liodelo Formation,

Practicaliy the entire southwestern portion of the srea

5

mapped is occupied vy a great sectien of nnarine candstones and



PLATE VI
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As = Faocing due north in Elizabeth Lake Canyon, Modelo in fores
groundg high ridge to left in background is Martinez; and most
distant ridge Jurassic intrusives, W, W, Stabler's Jenkins Well
Nos, 1 may be seen to right,

B. = Horizontal Pleistocene terrace material resting with marked
unconformity upon liodelo sandstones and shales, Looking southe
west near junction of Castaic and Elizabeth Canyons,
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shales which are the nortiiwesterly extension of certain beds
rapped by {ew, and called by him liodelo (%), (3, p - 67).
‘These beds are moderately folded in the region east of Slizae-
beth Lake Canyon, and west of this canyon they occuéy o rather
zently dipping homocline, along the strike of whichh, Castaic
Oreek has out its channel, Aside from the above mentioned dee-
soription by -‘ew, there seem to be no other publisned reports

on the formatioun,

The lowermost member of the forumation is a basal conglonmere
ate, whiocn, however, is present only in the extreme western
portion of the area, and as mentioned before, is apparently thc
marine equivalent of thc basal member oI the land-liaid llat Cane
yon, This varies in tuickness from a few feet up to zoout oue
aundred ieet, and is a hard, well-cemented mass made up of
boulders of the underlying iiocene, with & great saay shells of
oysters and peotens of large size distributed through it, The

cerenting material is largely calcareocus,

Overiying the basal conglomerate is a shale wember whose
taickness haé been calculated to be in the neighborhood of a
thousznd feet, This mpparently grades lateralliy into thie liint
Canyon formation to the east, anda upward into buliy and brown
sandstones, Anotier bed oi shale oi poesibly hail the thicuness
of the first ocours a few hundred ieet higher in the section,
“he lower mewber ic a finely laminated, fairly aoard, gray to
wiite siiiceous shale, wiich weatiers more readily than the
overlying sanustones, and whose presence is marxcd by a growth
of sage ox o0i grass, an exauigatiou of several samples of this
shale by r, %, Lohman of the Califorania Institute of Technology

nas revealed no diatoms, althougli a report by Goudkofl on samples
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taken from the Jenkins Well Yo, 1, of i, 7. 7. Stabler {gquote
ed by permission of the latter) shows their presence in a core
from the depth of 3121 feet, well within the member, At any
ate they do not appeaxr to be plentiful, and there are no exe
posures of the typioal diatomaceous shale, The upper shale
membexr is brown in color, contains ococasional beds of hard,

nedular sandstone, and a great deal of gypsum,

-t

The balance of the formation is mnde up of interbedded
sandﬁtohes and shales, the latter being much like the last
mentioned suale above, The gandstones vary from thin-beaded
nard finely conglomeratic beds to thick strata of {ine grained
angular sandstone, similary in lithology to the upper mecuber of
the iint Conyon formation, However, the sorting is good and the
bedding<quitevdistinot, and the lenses of angular conglomerate
so characteristic of the int Canyon arec absent, The cementing
moterial is usually wholly siliceous, but is sometimes partly

galeareous,

vhile fossil invexrtebrates ocour rather plentifully in the
jlodelo as far as number of individuals is oonceined, utie num=-
ber of species secured is not large, and tine material is co
poorly preserved zs to make identification difficult, Ustrea
titan is tlie wost conspicuous species present, and way be gathers
ed in any quantity in certain loocalities, indiviousls as large
o8 eight or ten ineches in length being found, The second most

proninent genus is lecten, of which the species grassicardo

is comaon, This is especizlly plentiful in the basal conglomer=

ate, where it reaches a breadth of eight inches,

The faunal list from the ~odelo of this arez at present
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stands as follows:
Gestropods,
Gonus 8p,
"usinusg® cf, fabulator omland
livellz s»,

Zepule varistriota lomland

#Tropihon* o, pondcrosum “abb

Tarriteila 8P,

Peleoypods,

Ostrea titen Conrada

Ostrea titan coryugzata “‘omland

LSecten crussicardo Conrad

Pecten of, estrellanus Conrad

rigces,
Shark teeth

vertebrata,

aamel form

An echinoid of the genus strodapsis has been found in the

iiodelo of Haskell Canyon, southh of this srea, bub has not as
yet been enocountered in these beds, Joodring, in his paper on
the .‘odelo of the sante onica Mountains (12) refers to the
agsemblage taken from the Haskell Canyon loeality, but simply
says that it eoupares in size with'that of the Santa Ilonica
liounitains llodelo, without referring to its nrobable age, How=
ever, in a verbal comrunication to the author, hc states that
he believes the beds will be found to be comparable in age
with those of the “‘odeleo of the type loczlity cs restricted by
Hudgon and Craig (11, p - 517), in other worde, to thc 3Briones

and 2ierxrbo,
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Cince no fauna has oveen recorded Irom the now restricted
type ‘lodelo, corxelation is rather difficult, Lithologieca 1ly,
the beds nere described are similar to at least o part or lew's
ty e liodelo {3, p - 5U) and evidently take in morc than the e
stricted ilodelo, I Clark and ‘ragk are correct in theiy restrice

tion of Qstrea titan to Upper an Fadblo, as stated by Hudson and

Craig {11, p - 0©16), then the veds here regorded must represent

Upper San Poblo {“unta larsgarita) as well as Briones aand Cierbo.
if the lower beds are the correlatives of the Ilint Canyon, then
the lower age limit may be Topanga, or possibly even Vaqueros,
o definite conclusions can be reacned until work of a more dee
tailed aature nss veen done ugon the formation, with the object
in view of attemwpiing to find either a stratigraphic or paleone
tologic break, ‘Therefore, lor the present the writer records

tie formation simply as llodelo,

The fragiuents of landevertevrate remains fouund in the
worine beds are ilnteresiting, especially since laey suem to ve
scattered rather »slentifuliy throushout the lower portion of
the formation, “hile nothiag oi diagnostic value has been found,
most of the material is undoubtedly camel, This points to the
orobable deposition of the strata at no great distance from the
shore, and lends strenzth to the theory of the existence of a
wide, low-lying, partiaslly drowncd valley, in which marine o=
delo was being depesited below the sirand line, while non=ire

ine "dat Tonyon was being deposited above,

NI e gy FatsanT o Tamr s vian,
Loalii b oo Al CUATSITOTY YU i g

Upper Cliocene cad Lower leistocene,

Jousus rormotioin,

16 Saugus iormatlon, of Upper Pliocene and Lower Pleist-
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ocene z¢e (3, p - 31), while occupying o larze sren in the ree-
gian'to the south mapoed by lew, ig represented here by but
one projectiny Iinger which is of such slijht importance as

to receive little more thon pesting mention in this paper, Tue
‘*ea covered by Baugus iu a iew hundred scuare yords in eéxe
teat, lying just east of Castaoic Treek below its junction with
Slizabeth Take Counyon, There are no ood exposures oi the foriue
ation wiere seen ia this ares, and for this reason its bounde
aries and sttitude are doubtiul, However, wihere exposed just
sputh in Cnarlie Canyon, the beus show a strike oi approxie
riantely 27 degrees west ol noxth, and dip 36 degrees southe

wegterly, thus lying unconloruably upon tie Iodelo,

This exposure pliows the formstion to be nade up of posre
iy sorted aud poorly bedded ssndstone with lenses of cone
zlomerate strongiy suggestive of the lint Canyons doubtless
tne nodes of formetion of the twe were similar, “heir sosigii-
ment to Cougus oze ie based entirvely upon their contiauity
with beds determined as such by Jew, In showing these beds upe
on the stbtauched map (2late X}, the legend snows the Scugus
slmply as Sleistocene, but it must be remembered that the Zau=-

Cus also includes Tertiary, ae indicated by the symbol *7s",

Pieistocene Terrnoces,

In travelling up almost any oi the canyons in this ree-
cion, one is struck by the fact tnat almost every ridge, where
cut by erosion, shows a capying of flat lying terrace material,

“hen exaained at close hond it is seen thot as a rule this is
mede up of & heterogeneous jumbie of angular to subeangular

£

poulders and ravel, wioily uncencnted, oui contazining a con=-
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siderable amount of reddish e¢lay and sand, and varying in
thickness from a few feet up to two hundred feet, iast of
Charlie Canyon the uamin constituents are schist, gneiss,
slate, quartzite and quartz, and are evidently derived from
the Pelona Sohist Series, west of this line granitic detri-
tus is the principal component, In but three looazlities was
enough of the terrace material present to wanke mapping prace

ticable,

The first of these localities is on the comparatively
flat ridge between llaskell and Dry Canyous, The materizl here
is all derived from the schists to the north, and evidently
represents ailuvial fan material swept out over tue Fleisto-
cene valley of the Santa Clars Eiver, A good section of this
is exposed on the Dry Cuonyon side of the ridge near To.er
0o 47 of the Los Angelea'power line, and other remnants of

fans of comparable age are visible in Haskell Canyon,

In Castsic and Blizabeth Lake Canyons the meterial forme
ing the terraces differs from the above, and in the foruer
named caunyon there are two generations of terraces represent-
ed, The older of these is composed of partially sorted gravel
of granitio derivation, and was presuwanably deposited as a ri-
ver fiood plain, since it shows fairly distinct bedding., The
beds are horizontal and overlie the odelo with a marked une-
conformity which is well shown in 2llate VI, 3, The deposit
igs about one huadred feet thick and extends along Castaic
nreek for a halfemile from a point just above the junction
of Castaic Oreek and lizabeth Lake Janyong, Overlying the

older terrace is another hundred fect of younger terrace na=-

terial, quite distincet from the first both in lithology and
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and in its lack of bedding, The detritus making up this upw
pexr terrace deposit ie derived from sandstone and granitio
Yock and is also probably of fluvigtile origin, The third ooe
currence oi mappable size ie to be found in Ilizabeth Lake Cane
yon about a mile sbove its junction with lastaic Creek, and

is avparently identical in lithology and age with that last
deseribed, There also ocour small remnants of o terrace that
nay be still older than either of the above mentioned, expose
ed in the most westerly branches of Castaic Canyon shown on

the map, These beds, too, are horizontal and unconformably

overlie strata of llodelo age,

Alluvium,

Alluvium is found in all the more importasat cauyons, and
as suown by the log of tuc Stabler well in Custaic Canyon,
reaches a thickness of eighty feet oxr move, It is composed of
detritus Tfrom all the rocks exposed in the various drainage
basins of the streams, and may be roughly bedied, In sone

places it shows sliht d.ssection,

Tertiary Ipneous 1oCxiS,

The Tertiary igneous rocks of the area consist only of
the remmants of an acidic lava capping two of the highest
points on the ridge between Gun Francisquito and Charlie Cane
yors, These lie wnolly within the region of Gespe T00KS, veing
aut off to the south by the fault between the latter and the
idnt Canyon beds,

This lave is thoroughly brecciated, and solutions per-

colsting along the fractures have sltered it to a high de=

jrec, Jhere still unulteyved
G¥ECe Jhere stlll unultered the rock presents a dense, aluost



: PLATE VII

Ae = (left) View of San
Francisquito Fault at
dam~site, Fault trace
is to be seen just a=
bove shadow of standing
portion of dam, where
upper group of men is.
standing, Darker color=
eéd Sespe above thrust
up on lighter colored
schiets below, Looking
a little south of west,

Be = (right) Looking nore
therly aoross San Franolss
quito Canyon, just below
dom=site, San Francisquito
Fault ocuts through middle
of picture, Red Sespe a=
bove, Pelona Schists be-
low., Cut just above fault
is former road,
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cherty appearance, A few scattered quartz phenocrysts have led

to tue lava's being classified as a rhyolite by the writer,

That the roock is younger than the Sespe is evident froum
the faet that it was extruded upon a surface cut upon bede of
that age, The upper limit of its age is not eusily determined,
vut it may be concluded that it wos probably contemporaneous
with other extrusions in Southern Californis which have beun
definitely placed in  locene time, and this age is here tene

tatively assigned to it,

Structure,

Structurally, the area is rather complex, Faulting is
tize dowminant structural feature, as might be expected in a
region so little removed from the great master fault of Jalie-
fornia, the San Andreas, and yet folding is by uo neans ucbsent,
However, it is believed that mcst of the folds reprevent struce
tures of minor importance and are definitely related to the

sawe stresses that nave caused the fgulting,

srobably tie most intercsting fault, and the one that has
caused the most discussion recently, is that which Lias been
designated as the San Francisquito Fault, This fault, followe
ing as 1t does in part uown San Prancisquito Canyon, passed
under tae ot. Francis Lam and indirectly was partially respone-
gsible for the dam's coliapse, iickell (5, p - 19) calied it a
noyual fault, “iliis (7) regarded it not as a fault at all,
but as an unconforuable depositional contact; while Fansome
at Tirst sinmply suggested the possibility of its being an o-
verthrust {4, p - 13), and later said that probably it was an

overthrust (3, p - H0L6), The writer is now in a position to
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present data tending to show its overthrust nature,

Jhere the fault first appears in the northeastern part of
tue area, along the bottom of San Franeisquito Canyon, all re-
lations between Sespe on the oue hand and the Pelona Sohists
on the otuer are concealed, From here to the damesite the trace
of the fault is quite straight, ana vhere exposed at the latier
looality, the fault-plane has a strike of about 59 degrees cast
of north, and dips 42 degrees northwesterly, That the contact
is here a fault is evidenced by the gouge, although willis
considered this to be weathered schist under & deposit of lande
laid beds, The low angle oi the faulteplane suggests that it
may be an overthrust, and tine dipping of Sespe beds into the
schists as seen a short distance southeast of'ﬂﬁ dame=site is

also suggestive,

A little more than a half-mile below the site, where the
fault again is viegible, it is secn that the contact is no longe-
er between Cespe and schists, but between Sespe and another
series of land~laid beds whicii can be traced directly into char-
acteristic lldant Canyon, the former over-riding the latter, The
contact between :lint Canyon and schiste at this point is dcpoe-
sitional, and considerable weathering is shown by the metamore
phios below the contact, while between the ‘dnt Janyon and Sespe
a layer of unumistakeable gouge appears, The position of Sespe
above younger “dnt Janyon beds admits of no other explanation

tuan that of overthrusting,

The overturust can then be followed in o general southerly
direction, not however, along the lowest part of tne canyon,

aad it fioselly swings off to the southeast zbout a half-mile



PLATE VIII

|

As = A closer view of contact shown in Plate IV, B. Looking
soutih thirty degrees west along San Francisquito Fault,
Sespe lo the right is thrust over lint Canyon to the left,
Light colored material at contact is gouge,

B, = liassive conglomerate of Sespe age to the right overe
thrust upon Mint Canyon to the left, View taken in northe
westerly direction, about a mile below Power House No. 2.
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below Power iiouse No, 2, The exaet nature of the fault after
it leaves the environs of the canyon is obscure, as Las been
pointed out previously, but where clearly seen again in Chare
lie Canyon it is undoubtedly a normal fault, and so continues
until it meets another fault a few hundred feet east or Lliza-

beth Lake Canyor,

The last mentioned fault, curiously enough, is & branch
of the one just described, and forms the nortuern boundary of
the Sespe formation, separating it from the  artinez, This 2lso0
is a noxrmal fault, and while its strike varies from slightly
south of east to almost northeast, its attitude is practically
vertical throughout its course, From the fact that it runs die
reotly into Bee Canyon a short distance east of the area papped
it is suggested that it hereafter be designated as tuc Bee Cane

yon Fault,

Just north of the wide belt of Ilartinez rocks, znd out=
side the area here shown is a tuird large fault, upon which
tue prineipal movement, as pointed out,eailier, has been nore
mal, or upward on tle northern block, The whole presents an
iuteresting problem, and one not easy of solution, The Sespe
appears as a roughly triangular area, bounded on all sides by
faults, with upward movement on the southeasterly and southe
westerly sides and a downward movement on the nortuerly side,
The only explanation offered by the writer at present is that
gtresses set up by the 5radual uplift of the block of crystale
line rocks to the north may have been transmitted by the quite
coupetent ilartinez beds, causing a squeezing of the Sespe a-
gainst the schist block to the southeast, T.is squeezing ap=~

parently brougit about a rotation of the Scspe block, result-
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ing in a relative downward movement of the noxrthern part, and

anl upward movement on the other two legs of the triangle, being
made wanifest in overthrusting on the one side and normal fault-
ia; on the other two sides, It is diffioult to say what may have:
been the magnitude of the movement, but if we consider the thicke
ness of the lint Janyon as 3500 feet, the net uplift must have

been at least equal to this amount,

In addition to the :win faults just discussed, all the Iforme
ations are crossed in almost every direotion by innumerable
small faults, both normal and reverse, It is probable that a
careful mapping ¢f these would show uniformity in one or more

ulrections, but Time has not perwitted doing tuis,

iLost of the folds are to be found in the ‘odelo formmtion
between Can Francisquito and Elizabetn Leke Canyons, as may be
seen from the map, {Plate X), Of these the best developed antiw
cline can be traced definitely frowm a point west of Jestalc Croex
to Bitter Creek =mud may extend along the ridge between the latter
and Charlie Canyon, This has been nagmed the Castaic inticliune,
and it waeg upon this structure thet =/, 7, Stabler's Jenkins ell
o, 1 was drilled to a depth of 3404 feet with only a trace of
oil wud pas, TYwo previous wells were also drilied upon the Cas=
tuic Anticline to unknown depths pnd are now flowing water with

occasional Jus bubbles and a litile oil,

Ainotiier short anticline which was also unsuccessfully drille
ed sppears a quarter of a mile north of the Castaic Anticline,
and synclines have been traced just east of Charlie Canyon and
San Francisquito Zanyon, The llodelo beds west of Ilizabeth Lake

Sanyon have been tilted in a general southwesterly direction,
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and constitute the Castaic IHomooline, oif which the average dip
igs about twenty degrees, YNo explanastion is offered at present
ab to its origin or interpretation, since too little of it is

exposed in this area for adeguate study,

As has bveen mentioned vefore, a tightly folded syncline oce-
curs along the nortierly margin of the Sespe and can be traced
for some little distance, as shnown on the map, accoupanied for
a part of the way by a similarly tightly folded'anticline. Gome
folding also occurs in tie Locene beds, In the majority of cases
the folds show a general northeast-southwest treund, approaching
that of the priacipsl faulis, and guggesting some relationship

between tnen,

Physiography,

0f oconsiderable interest from a physiographic point of view
is the appearance of an old land surface cut upon the metamore
phic rocks, as one iolliows Dry Canyon, or zny oi the nortnerly
trending branches of liagkell Canyon, upstream, there is & sude
den very marked break, where the stream bed changes fxow a sieep
cided, deeply incised canyon to a low=-gradient course with banks
sloping gently down to the channel, and one finds himself in
rellihg country, The hills are rounded and the local relief is
low, while considerable arcas of almost flat land ocour, The
whole aren nas a gentle slope in o westerly direction, and has

andoubtedly veen tilted by a comparatively late movenent,

That this surface is oldexr tha: the Pleistocene terraces
is wpparent from tiic Tnet that detritus on the latter shows

G Ul

cvidence of having been derived from areas possecsing a relief



PLATE IX

Aes = Ancient valley of Bliszabeth Lake Creek, View taken in a
general northerly direction from old terrace about two hune
dred feet above present level of ecreek,

B, = Looking southwest from same point as in A, Shows well
developed terrace bordering Castale Canyon, and apparently
formerly continuous with that upon which camera is set up,
Pleistocene topography evidently was rather subdued,
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comparable with that which exists today, and zlso Irom the
fact that they do not exkiibit the tilting scen ia the old sur-
face, Yet, neither doeg the tilting compare with the dips to

theree=

[o

ve found in the Saujus beds of ILower “leistocene age, an
fore the suriface may ve considered as being a relic of about

middle 2leistocene time,

The coycle had zpparently reached very late maturity or
early old age wheun interrupted by a general uplift with tilt-
ing; to the west, 'hen the new cycle was initicted uctive ero-
gsion agein comu.enced and fans of coarse material spresd out
over adjaccnt lowere-lying lond, This was folio.ed by still
farther uplift, this time without tilting, ond not only did
the crosive ugencies attack thne old surface still zore vigor-
ously, but they begun to dissect the more recently formed fans
'as well, At the present time the stage ol the cycle may be
conpsidered to be middle to late youth, since meny remnants of
the foruacr surface stiil persist, aud relicl nug by no means

regched a maximun,

On the northwesterly slopes of the uasc of schist, over-
looking San ¥raneiccuito Canyon, are certuin shoulderg that
Tirst impressed the writer zs being cut terraoces, This view wase
n1ls0 taken by Jickell (5) and by 7ill {92), but Villis pointed
out thoat they were probably dué to landsliding (7)., This would
expluldn the cuserved disorepaneies in the elevations oi some of
the shoulders, and the laox of similar features in other parts
oL tie mutamorphic nasu, 7o sirengthien tihe argument, one may
observe & laXge section near tue cuastern border oi the guade

vorole whieh slid down soie months before the dam fwiled, This

drop,ed verticeliy about fifteen fect, taking nearly two hundred
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feet of the road with it, and now exhibits a form comparable

to that o the so-ocnlled terraces,

It is guite possible that the land surface out.upon the
sohists extended over ine whole area, and a wmarked flatness
on the swuaits of many oi tue higher ridges seems to bear this
out, The comparztive softness of the sedimentary beds would
explain the sigll extent oif the remnants lef't upon them, San
Prancisquito Canyon has vcen cut in many places altogether
within the sohist body, when its strcam might have been expecte
ed T foilow the more easily eroded conﬁact plane, and may
taereiore be considercd an antecedent stream, since we have

postulated uplift in tine discussion above,

The tervace deposits represent a later period when at
least a temporary baseelevel hind been reached by the drainage
courses and o momentary sitability attained, That iLlizabeth
Laxe Canyon was then o wide flat valley oan be seen ia the
view shown invflatu I{, A, which was taken from tue terrace
come two hundred feet sbove the present stream, iurther upe
1ift brought about renewed downecutting whiock is still actively

in progress,

aconomic Geoloiy,

;ittle of cconomic importance has been found in the re-
siok, Cmnll aiiounts of placer gold have been taken from San
Srﬁneisqﬁitc, “pekell and Ory Janyons, and some work is being
“done st the present in the last named, This probably had its
orisin in cunrtz veiss in the metemorphic rocks, as before men=

ticned, A small denosit of clay resembling hentonite has been

prospected in Charlis ganyon, but is not being worked, Gypsum
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ocours in considerable guontities in the Despe and soue eXe
ploration work hos been done, but the prospect is now abandoned,
A little flagstone is being produced in Son Pranciscuilto Calie

yon,

In the opinion of the writer, tie ..0delo formation is pie=-
seat in the arves in suiticient tnickness to serve ooth s a
source =nd & reservoir ior oil, However, tihe structures so far
observed appear to be merely superiicial foids whicii probably
die out at no great depth, or are cpeil in o noriheasterly di-
reetion, zid therefore nave failed to collicet o0il ia any quan=
titys. It is concluded Irom these Facto taat 0il in com.excial

erounts wiil ot be found in tue area studied,
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