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ABSTRACT

The Santa Monica lMountains trend in an east-west
direction and in this region lie north of and parallel
to the sea. The srea included in this report consists of
a strip of land six miles wide and ten miles long reaching
from the sea northward to the west end of San Fernando
Valley. It is, then, s section six miles wide directly
sgrogs the axis, and in the center,of the Cantu Monics
Mountains in southern California.

The rocks sre highly faulted, the faulting increusing
in intensity toward the ses. The older sediments sre on
the south side of the range, the younger on the north. A
feirly comnlete section 1lg present from upper Cretaceous
to upper Miocens in age.

The Cretsceous Chico and Eocene Martinez formations
have not been separately mapped. They sre represented by
a maximum possible thiockness of about 6000 feet of conglom-
erates, sandstones and shales, the thickness probably being
far less than that figure. A few limestone reefs are present,
particularly in the Martinez. In both the;Chioo und Martinez
beds conglomerstes of well rounded cobbles are very character-
istic snd serve, gensrally, to identify immediately the uge of
the sediments containing them.

About 4000 feet‘of Segpe beds, mostly continental in
origin, are present. The strata consist of a coarse, arkosia
gand containing scattered pebbles, the entire body being

usually a pink or pinkish purple color. The age may be



anywhere from upper Eocene to lowsr lMiowene but it is thought
that at least the upper part of the section present is
Vaqueros (lower Miocens) in age. o fossils were found in

the formation.

The middle Miocene is represented by & thickness of
Topanga beds varying in thickness from %,6%0 feet to 9000
feet, In 0ld Topanga Canyon the strata consist of alternsting
beds of yellow sandstone, shale uand some conglomerata.
Possils are falrly abundant and are characterized by s

Turritellas ocoysna fsuna. To the west the beds thicken

remarkably and a lower member 4000 feet thick is present.
Thie member consists almost entirely of s coarse, massive,
yellow sandstons containing a few specimens of Turritells
ocoyana near its base. It 1s overlain by 5000 feet of
sandstones, shales and conglomerates, much the same litho-
logically as the beds in 0l1d Topanga Canyon. Intrusions of

8 black bagsalt océurred in middle Topanga time. The basalt
appears to have been nearly all intrusive and was sccompsnied
by considerable minor faulting. ‘

The Topanga formation is overlain wiﬁh marked unconform-
ity by siliceous and punky shules of Modelo (upper Miocene)
sge. The shules grade very rapidly laterally into sandstone
lenseg, some of them of conaiderable size. Both pre-Modelo
and post-Modelo folding has occurred. No beds younger thun
Modelo in age are found in the area. As ths Modelo was the
last formation to be deposited it is now being rapidly

eroded and the thickness of liodelo beds exposed is exceed-



ingly variable. At no place in the area does it oxcead 7000
feat.

Faults are numerous and, in generusl, form two systens,
one egst-west, the other north-south in direction. The two
largest faults in the area xure the Topanga (east-west) snd
the Ias Flores (north-south) faults. The latter has the
largest displacement of sny fsult in the srea, numely 2000
feet.

Several large folds have been developed with their
axes trending in a north-northwest direction. Some of the
folding occurred in pre-Modelo time but most of it occurred
after Modelo deposition, the original folds being further

steepened, the axes of folding remaining the same.



INTRODUCTION

The fifty square miles mapped comprise most of the Las
Plores and Dry Canyon quadrangles in the Western Santa
Monica Mountains. The two quadrungles include & strip six
miles wide and eight to ten miles long reaching from the
gsa to the western end of the San Fernando Valley. The areas
is directly west of and sdjscent to the area mapped and
deseribed by H. W. Hoots in the U. S. Geol. Survey Prof.
Paper 165-0(1). This paper ie, in a sense, a continuagtion
to the west of the work of Dr. Hoots although a great deul
of the field mapping was done before Prof. Paper 165-C was
avallable. The writer has muade a very definite attempt not
to duplicate any of the work of Dr. Hoots. This paper,
therefore, is not entirely complete within itself but should
be accompanied by parts of Prof. Paper 165-C. For example,
although liste of fossil species will be included in this
paper the collection and identification of fossils has not
been nearly so detailed as would have been the cuse if good
fossil lists from the udjacent region had not been avallable.
Instead of duplicating work alresady done more extensive mame
ombppaimee snd detailed mapping and stratigruaphic study was
pursued, much of it in hitherto unexplored territory.

A definite attempt has been made by the writer to make

(1) Hoots, H. W., Ceology of the eastern part of the Santa
Monica lfountains Los Angelesg County, Californig: U. 8. Geol.

survey Prof. Paper 165-C, 19731.



this papeor ss short and concige as possible. Only new material
is presented und most of it appeurs on the maps and structure

sections.



PREIVIOUS GEOLOGICAIL INVESTIGATIONS

H. W. Hoots in Prof. Paper 165-C gives an excellent and
exhauetive bibliography of previous work in the Sunta Monica
Mountains. In preparing this report the only publication on
the uarea of any value whatsoever was Dr. W. €. W. Kew's U. S.

(1) and that covered only the northern

Ceol. Survey Bull. 753
third of the ares.

C. A. Waring's paper{z) on the Martinez and Chico is
chiefly a faunal study and the mapping was done on too rough
a scsle to be any assistance in the preparution of this paper.

Most of the work apparently was done by a Stanford University

geology party of which Waring was a member.

(1) ¥ew, W. ©. W., Geology and 0il resources of u part of
Los Angeles snd Venturs Counties, California: U. ¢. Ceol.
survey Bull. 75%, 1924,

(2) waring, C. A., Stratigraphic and faunal relastions of

the Martinez to the Chico und the Tejon of southern Calif-
orniag: Cslifornis Acad. Scoi. Proc., 4th ser., vol. 7, No. 4,

pp. 53-57, fig. 3, 1917.
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FIELD WORK AND ACKNOWLEDGMENTS

This report represents the results of something over
three months work in the field and about two months of
office gnd laborastory work. A great deal more detailed
mapping should be done, particularly in the southern third
of the ares. It is quite possible that further detailed
mapping of individual beds would usllow u separution of the
Martinez from the Chico beds. Both the Chico-Murtinez &and
the Sespe in the southern area are genersally rather inaoc-~
cessible and mapping of individusl beds would recuire the
expenditure of considerable time but the problem is of
sufficient interest to warrgnt it, in the writer's opinion.
It seems highly probable, also, that Vaqueros beds are not
missing. The writer believes that further detsiled work
would show that either the uppermost "Sespe”, or a thin
fringe of lowermost “"Topanga” in the extreme southwest

corner of the ures, would contain s furritells inezsna

fauna.

The writer wishes to gratefmylly scknowledge the assist-
ance snd supervision given him by Ir. ¥. S. W. Kew who has
generously given a considersable amount of time to discussion,
eriticisms and suggestions of the mapping methods of the
writer snd the results obtained from the field. Mr. W. P.
Popenoe has greatly ussisted in identification of macro-

foasils.
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GEOCRATHY

The Santa Monica Mountains trend in un east-west
direoction, the crest of the mountains lying sabout two miles
from the ses with Saddle Pegk ss the highest point in the
area - 2808 feet above sea level. Topanga Creek on the east
and Malibu Creek on the west border the srea us they flow
gsouth to the ses. Midwsy between them is ILus ®lores Cunyon,
nearly as large as the other two; between the large canyons
are smualler ones including Tuna, Penu, and Carbon canyons.
All contsin streums running nearly directly south into the
sea. Probably all these canyons have been carved consequent
of uplift, with the exception of Las Flores Canyon which
has been cut in the loose breccis and shattered zone of u
large fault.

The tributaries of Malibu Creek extend up to the
northernmost limits of the area, ull the druinuge being
ultimastely to the south. In the northeastern part of the
aren, however, the Try Canyon drainage is north, eventuully
reaching the 1os Angeles River. Although Topangsa und
Malibu creeks carry water all during the &ear. the northern
drainuge (Dry Canyon) seldom osrries a stream.

Topungs Cunyon contsins the only rosd scross the Sunts
Monica Mountuins in this region. A road up Tuna Canyon joins
the Topanga Canyon road about four miles from the sea.

In general the ares is gccessible over its northernmost
two-thirds und rather inuccessible over the southern one-

third. The latter region has considersably greater relief



than the former and, becsuuse it receives more moisture from

fogs, is more densely covered with chaparral.
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GENERAL GEOLOGY

Stratigraphy

The oldest rocks in the srea are of Chico uge. Whether

or not they lie on Santa Monics Slate of Triassic (?) uge
is unknown as erosion hsgs not yet exposed their bsse. The
Cretaceous rocks sre overluin with appsrent conformity by
rocks of lower Eocene (Martinez) uge. Upper Eocene rocks
are lascking, the Martinez beds being overlain by beds of unknown
sge, tentatively oconsidered to be Sespe (probably Oligocene
or lower Miocene in age). The middle Miocene is well repre-
sented by nearly 10,000 feet of rocks of Topanga age. Between
Topanga (lower middle Miocene) and I!fodelo (upper Miocene)
time was a period of unknown duration in which no beds were
deposited and widespread erosion occurred. No beds younger
thun Miocene are present in the srea (excepting Quaternary
glluvium),

It is seen, then, that the ares was under water most

of the time from lste Cretaceous to the end of Miocene time.

Upper Cretaceous and Zocene Rocks

Chico snd Martinez formations

The Chico und Martinez formutions in the las Flores
quadrangle have not been separately mupped us s dense growth
of brush and upparently very complex minor faulting has
made such & separation nearly impossible. As one apvrouaches

the coast the intensity of faulting appears to increase, the
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three miles next to the seu being very bsdly broken up.

The Chico-Martinez is charscterized mainly by thick
sections of conglomerste containing very well rounded
pebbles, the conglomerste being interstrstified between
massive bads of yellow sandstone, with some shale and quite
& little limestons.

The conglomerate ig compsct snd solid, well stratified
#nd may be identified from a consideruble distance by the
rounded vebbles which stund out very resistant to erosion.
The pebbles are very similuar to many beach cobbles. They
average ®* 1o 6 inches in dismeter, ure begutifully rounded
and polished and consist of granite, porphyry, basalt and
especially cuurtzite, ull being very hurd und compact. The
matrix ie & micuceocus sandstone, sometimes with the greenish-
brown tinge that Hoots mentions as 80 common in the esustern
purt of the range. It shouldjbe noted that the cobblestione
conglomerste is not characteristic of the Chico alone but
is found in abundunce in the Martinez formstion also.

The sandstone 1is cuite mussive, generslly yellow or
gray and occsssionally weathers to a brillisnt orsnge or
red cblor particulsarly in the region betwsen little Flores
and Tuna canyons. The yellow or gray sandstones often
contain poorly preserved fossils most of which are unidenti-
fiable.

A little grsuy shale is present and seversl limestone
reefs may be traced over a considersble extent. The limestone

ig often filled with shell fragments, usually pieces of



~-15-

oyster shell.

If beds ure not repeated by faulting, about 6000 feet
of Chico-Martinez beds ure present. Presumubly ull the strata
are of marine origin snd were probably deposited near 8 land
msss of consideruble relief, much greater, for example, than
tho present Santa Monica Mountains.

A gection gbout 750 feet thick wass measured in Tuna
Canyon, east of the sres included in this report but not

included by Hoots in Prof. Paper 165-C.

Mosgured Chico-Martinez section in Tuna Cunyon beginning at
bottom of syncline sbout one-half mile south of big turn at
upper‘end of Tuna Canyon:
Coarse yellow 10 white sandstone ..cieceecevscsacsances 50 foot
Black basglt 1ntrusion c.eeeeescereccessccssnseacsnnsse 20 "
Pine yellow sh;ly gsandgatone wezthoered black seevscenss 10. "
Fault
Very hard, well cemented conglomerste of cugrtzite, granite,
porvhyry and basalt, cobbles up to one foot dismeter,
averaugeing 4-6 inches .....,........:............ %00 "
Pyult
Intrusions of black basalt coeeieicercrerenessenesanes 10 "
Coarge white sandstone ceeeeecerecccscncencncssecnsnss 15 "
Black basalt intTuSion e.eeeseesececeseccssaseossassss 20
Cogrse, very mussive, white sandstone ....vveevceeenes %00 - "
Targe fault

Strats dip south
Potsl thickness messured 74D Teet
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The sbove description may give sn ides us to the nsture
of some of the Chico-Martinez near Topanga Canyon.

The following fossil species were found in the Martinez
formation at foagsil loculity £252.

Cuculles ? gp.

Cucullea or Clycymeris sp.

Modiolos sp.

"Tellina" sp.

Pholgdomya nasuts Gabb

Venericardia pillsbryi ctewart of. V. planicosts

Venericardia ? of. planicosta



Oligocene und Iower Miocene kocks

Segpe Formstion

The rocks in this sros mapned ss Segpe formation are

sepurated from the underlying und overlying beds purely on
a baslis of lithology. They consist almost entirely of g
coarse, massive, srkosic sundstone of a bright purplish
rad color, There is little conglomeraute und practically no
shale present. Much of the sandstone, howsver, contains
boulders scattersd through it.

At this point the writer wuants to make it cleurly
understood that the name Sespe is used us the nume of a
lithologic unit lying between the Martinez and Topangsu
formations, unfossiliferous, urkosic and poorly sorted
as though of continental origin and may have sany uge
from Focene to lower Miocene inclusive. No definite cor-
relation is attempted with the red Sespe formustion &t its
type locality some 15 miles north of the red beds in this
area. The name 3espe has been uspolied to beds of widely
different age, from Eocens to lower Miocone, and the nums
is here used in thut sense. The upper part or sll of the
Sespe in this ares myy prove to be Varueros in sge if
fossils are found.

Both the lower and upper coptacts of the Sespe have
been examined in s number of loculities and nc angulur
unconformity has yet been observed. North of the Saddle
Pesk road red Sespe sandstone underlies cuite conformably

cogrse, yellow Topangs sandstone. At this locality there
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is a 15 foot stratum of peculiarly colored fine gray sand-
gstone between the Sespe and the Topangs; it is characteristio
of neither formation.

In Carbon Canyon the basal Sespe consists of 90 feet
of coarse, white, arkosic sundstone with a few strats con-
taining pebbles up to 6 inches in diameter. No real basal
conglomerate is present. The gruins average about 2-7 mm.
in diameter. The pebbles gre grunites and cuartzites und
are mostly distinctly pink in color. The color effect
produced by the sandstone ls of s very light purple. The
“agpe raeatse on 40 feat of medium~grained yellow ssndstione
which rests on conglomerate, presumably of Martinez uge.
The contact was drawn lurgely by ochange in color, the changse
being perfectly definite in nearly asll csses and no dif-
ficulty was encountersd in mapping on that busis. The attitude
of the rook was measured in several places on both sides of
the contget and the results compared. It was very difficult,
howaver, to megsure accurately the attitude of the Sesgpe
88 the beds are extremely mussive und bedding plunes are
very crude. No nonconformity ocould be shown to exist. The
Segpe section in this vicinity was estimated very roughly
from a distance. Accurate msasurement of thickness was
impoasible due to the extreme relief &and abundunce of dense

brush. The roughly measured section is given:

Bright yellow and orange sandstones; probably Topangs

or Vaqueros in age but highly inaccessible ....... 100 feet

14

Bright red sandstone and some conglomerate .eveecessess 100
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Yellow-white sandstones contsining pebbles ...... 125 feet

Alternately yellow und pink sandstones
containing pebbles .ececevecasssscscsseccsnns

White ssndstone with many thin conglomerate

StTutE seveneeas 200 ¢

Bright red ssndstone with stratas contuining
pebbles averaging £-7 inches in diameter .... 1730
Coarse , white, arkosic sundstone with a
fow strats contuining pebbles up 0 6
inches dismeter ....cceeeveessvssncensesssees 90 7
((sespe gnd Chico-Martinez contuct))
Medium-grained, yellow sandstone ec.ecesscssscaces 40 "

Conglomerate of rounded pabblas CI AR I B K B K B B BN BB BN B B A . - *

Totsl thicknegss measured .¢..... 820 foet

It should be noted that the Sespe grades slong its
strike from red into white and into some yellow sendstones.
The Sespe anticline exposed in the central purt of
the area consists mainly of red beds but gbout a tenth of
the total thickness, occurring near the middle of the section

expogsed, is white.

The strip of Sespe gownfaulted slong the coust is
considerably faulted in an east-west direction. In a few
places a rather acid luva may be seon intruding the beds
as thin dikes, ulso in gn east-west direection. Mr. V., C.
Kelley found broken rock fragments contalning Turritella
inezana lying on the beach south of these Sespe beds. It

is not certain that the fragments were derived from the



cespe ¢liffs directly north., If that were thelr source the
so-cglled Sespe is at least in part Vacueros, a result that
is not at uall surprising. A Vaqueros (lower Miocene ) uge,
however, h&s not yet been proved.

The Sespe strats sre quite vuriable in thickness; it 1is
believed that the maximum thickness of sny one section of

sespe in the ares is gbout 4200 feet.



Tr. W. 8. W, Kew has very kindly furnished the writer
with some generslized dats on the Sespe formution from a
well drilleéd in the Topangs unticline. A puart of the data
ie here included to show the lithologic character of the
Sespe section. Pigures indicate the number of feet below

the surfsce of the ground.

1656 Pinkish gray sundstone and clay.

£05 Gray to purplish very fine silty sand with scattered
course grains,

260 Iight gray loosely consolidated sand.

280 JTight pinkish gray ¢lay and fine sand.

700 Hard green compsct me tamorphosed rock which may be
soratched by a thumb nail. Thin section shows scattored

angular quartz grains in g greatly altered green matrix.

740 <ample sinmilsr to above.

800 Light gray unconsolidated sand.

850 Iight gray silty sandstone with scaitercd pebbles.

890 Iight gray sand with s few fragments of s green shals.

910 Massive tough green shale composed of @ mutrix of
soft green material and fine angular'auartz graing.

1000 light gray fine sund contuining fragments of u green
shale.

1070 Gray fine sand contsining pebbles of & purplish gray
shale and a fine grained greenish shale.

1100 Light gray silty gravel containing subangulur pebbles

up to 4 inch diameter and scattered fragments of a



light green material, probubly chlorite.
1140 Light gray Vvery coarso sand.
1155 Iight gray sand.
({Contuact with Martinez-Chico.))
1175 Light gray sund containing fragments of u rock
containing a light green soft mineral, probably chlorite,
and also fraugmenis and graing of u dark gray shale.
1190 ILight gray fine silty sand containing scuttered gruins
of several mineruls.
1200 lLight gray sand containing sngular to subungulsr

fragments of a dark gray shale.

sample 1175 is the first‘sample in which dark gray shale

fragments were noted.



iogene ROGks

Topanga Pormation (Middle Miocene)

The Topanga formstion wus defined by W. S. W. Kew in

s
(1) 48 the name proposed to include the rocks lying

162%
below the Modelo formation and above the Vaqueros formstion

und containing the Turritella ocoyana fauna. The sirata are

essantially gandstonos. Pormerly included in the Vacueros

formution (now restricted to the Turritella inezsns fuuna).

Unconformably overlies true Vaqueros formution and in
Topsnga Canyon is overluin with marked unconformity by
the Modelo formation. ((The preceding paragraph was taken
from Wilmarth(Z). })

The Topsngs formation in this area is charucterized
by several very significant features. ™irst, it must be
noted that the Topsnga beds rest without 6bservea noncon-

formity on Sespe red beds and are overlain with extreme

noneonformity by the lModelo formation. An excollent starting-

(1) Kew, W. S. W., Ceologiec formutions of a part of southern
Culifornia and their correlation: Am. Assoc. Petroleum
Geologists, Bull., vol. 7, no. 4, pp. 411 - 420, July-

August, 192%.

(2) Wilmarth, M. Crace, Numes and definitions of the
geologic units of cslifornia: U. S. Geol. Survey Bull.

€26, p. 91, 197%1.



point for the gtudy of the Topanga formution is the section
batween the lfodelo und Scgpe formations exposed in 0ld
Tonangas Canyon. Here g section was messured und the follow-

ing datu were collected:
Topanga “ection Exposed on Ol1d Tovanga Cunyon Road.

Brown gnd white Modelo shales
coft brown sandstone, nrobagbly lodelc. Angulsr

quartz graing, some FeldSDAT secesccessvcasese 100 foot

(Contact between Modelo snd Topunga Sundstones. )
Alternating brown and yellow ssndstone with blue-gray

and brown shale ..ceveviocesitacircnecnncnaes 26 "
Massive yellow sandstone. lfostly subsngular ocusurtz

grains varying greatly in size .vevevieenecees 90 7
Blue-gray and soft yellow shules with a few thin |

beds Of SunNdstonNe eeeeeececcevsacsocssnssessas =0 "
Alternating massive brown sundstones and

conglomerstes. Boulders vary in size from

1l em. up to 10 cms., are well rounded %o

gubgngulur and consist largely of grahites,

granite zneisses and some dark, hurd extrusives 40 "
Coarse, massive, yellow gnd gray sandstones

ineluding a fow struta of conglomerate und

shgles, the luatter being very thin-bedded,

0Pt 8nd Dluish SYEY cveesessoscecscossncssesss 60 7
Alternating beds of sundstone (up to 4 feet

thick) and shsle (generally less than 8

"

inches thick) 0 9 0 8 2 88 50 0 VS OB SO EDOEONN PN L eSS 60



Poorly exposed section of yellow sundstones with

gsome interbedded shales, ubout eivevveeeessssenes 7?50 feot
About ecuyl umounts of bright yellow sandstone

and gray shule. Conteins u one fool stryium

of very coarse sundstone (grains angulur sndé up

t0 1 om. Glumeter ) seeescsscncecscvesscnsnsenssas 60 "
A very hard strgtum of course sandstiond seeeceesees 2 "
Yellow sandstone and a 1little gray and brown

SNULO ceeeoesasosscssssessssssrsovssosncscassesscs 40 7
Pooriy exposed section of yello@ aagndstone and

gray and brown SHELE veereeovesscaneossonanssanes 200
Coarae (up to 1 cm. dismeter) yellow sandstone

with a few beds of conglomerate with very

well rounded boulders up to 4 inches diameter ... 45 "
Thick sundstone strats showing much crossbedding

alternsting with very thin shale struts .....0000 30 7
Poorly exposed section of coarse sundstones

ané fine gray 8hulog eeeeessesssccscssccecsecnaess 150
Mostly thin soft yellow and gray shuales with

gsome sundstones; standing nearly verticul ....... 60 "
About ecual amounts of yellow ssndstone (strutu

averaging % feet in thickness) and shulcs.

“huale borvlders noted in the sundstone; stand-

ing practically vertical ceecececeesocscncssennss 175 7
Poorly exposed section consisting of sbout

two-thirds prsy and yellow shule uand one-

third yellow sandstone in beds up to % feet



thic}: LK B BN I IR N I I B B BE B B B I BN K BN R B NI I B N I Y R I SN N S ] 500 feet
Alternutely yellow=-Dbrown sandstones und
gray shales [(sbout two-thirds of totsl) .. 80 "

11

Blue sundstone, modium 7Taincd ceesveonceses 2
Alternatoly yellow sandstone and sray shale 20 "
Buély warped and folded gection caused by
basalt intrusion beginning 40 feet to eust
of roud eut and resching s muximum of £00
faet in thickness. 'lostly suandstone, some
shale. This is ulong the strike of the
highly fossiliferous f179 and is also highly
£088i1ifOTOUS ceveirrisnactronnenscnccenss 40 "
Highly fossiliferous, massive, mediun
grained ynllow SANASEONE «.eeeeeneeenseenssesssss 120 TEOU
Alternately sandstone and gray and yellow
shale. The sandstone is thin-bedded, up to
2 £00t thiCK eeeesencoorocnsesnanssenssensessocens 90 7
Massive yellow sandstone interstratified with
a few thin (sbout 2 feet) strsts of yellow
shale, yellow uné blue shale, and a few thin
bads Of S8NASLONO +eveneereveernsonesennenencanse 10"
Highly contorted section of equal amounts of
sandstone and shale and containing a * foot
bed of intruded bssalt whieh is badly shuat-
tered und weathers in concentric shells ......... 90 "
Contorted and generally overturned shule with
some yellow sundstone intercalgted. Possibly

& fault cuts the middle of the s6ction cecoceeses 120 "



Naseive yéllow gsandstones with & few strauta of shule 25 feat
Blue uand yellow shales with a few strata (up to &

faet thick) of yellow 8sndstong eceveeessecseceees 90 7
Voery haréd black intrusive bazall seveeieencevesesess 1L T
Yoliow and gray 8halo8 c.eseessssceacacssnescanssnes £b M
NMusgsive yoellow sandstone and a few thin beds

OF SRALO +eneeernennrnasnrenennsncnnsansenanaoens 160 "
T0ft gruy 408 70llow ghgles .ceerceeciasvincccesenses 90 "
Masglve y0llOow Sandstone secesesessscsseserscssesasss 20 "
- Groon basalt waasthering concentrically to

black and rad ONn SUTPHCE tv.eerrvrevncnnvsnssaase 15 T
Bright yellow and also white massive sandstones,

and & few sh8leS seevvesvssncessoncrenssssssnsnses 250
Blue CGlABY ececeesvesssosrnsssossncsnscnnsssscsesessncsea
Coarse, massive, yellow cuniotone ceeveessvsesscesses &
Blueé Cl8Y sesesessscssososcssscnsscnsvescssansansscssce 10
Very cosrse nmassive yellow sandstone cut by

"0 foot baeslt dike at right angles to

DEAGING s eovsensceneosctssssssscocansescsncscacsss 15 "
Bright purple intruded basalt mixed with:gray

SENASTONG eveeeeeaaccscoveroocacnonsssssnsvosanss 4 "
Tellow tO gray Sandotone ecieeesciiesocseccsssscocsces 4 "
Bright purvle intruded basalt mixecé with |

SHNASLONG sieuvrsvsesctescrsotasonsonoscacanssscsss 6 "
Alternstely coarse yellow sandsione und con-

glomerate with u few beds (up to = feat

t}’lick) Of bl‘[‘-e Ola:;..'...l"...QQC.....‘..."... 20



\
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Bluo sandstong .s.ececesessccsccesacscsssscesssssss 10 foat
Black, red gnd grecn basalt deconvosing to

8 bright 7elloWw ClEY seseearessascanansssasas 70 T
Alternately bright yellow sandstone und con-

glomerste {(with well-rounded boulders

uveraging up to sbout 4 inchos diumeter).

A few thin intrusione of bgesalt. The sand-

"

stone contains muny large pectiens seesesssse 200

Coarse, purplish red, %,6%0 feet total
soft, arkosic, Sesps

sandstone.

This gection is charscterized (first) by the presence
of considersble shale and some conglomerzte (between thin-
bedded sandstone struta) and (second) by a grest deul of
basaltice lavs intrusion.. Most of the lava is intruded us
8ills although some irregular dike masses sre present. IT
the sills and strata are tryced westwgrd around the north
nose of the Sespe uanticline a very definite chanze in the
lithologic charucter of the Topangs beds is noticed. They
bécome decidedly more msssive; the shale practicully dis-
aopeurs, and beds of conglomerate become rare. At Calabusas
Pesk the beds have little lithologie similarity to the 0Old
Topangs Canyon strata although they represent the same
horizon.

South and west of Stunt's ranch spproximately 4000 feet

of Topangs sandstone sre found, representing approximately
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the same horizons s those in 014 Topanga Canyon. The
gtrata, however, ure extremely mussive, thickly bedded
and resistunt to erosion. They stand up in agreuat cliffs.
erosion having removed the softer shule members. It

should be noted that the Turritells ocoyana fauna wus

found at localities 277 and 280 in the south-westi{ corner
of the area not more than 700 feet from the base of the
"Topuanga" section. There is, then, little doubt thut this
4000 feet of massive sundsione is Topunga in age.

Sonth and north of Stokes Canyon are aporoximately
5000 feat of beds of Topanga &ge, bounded on the south
by a large intrusion of bugaltic lava and on north by
Modelo shale. The atrsta consist of alternate beds of
yellow sandstone and gray or brown shale with s few beds
of conglomerate. Iithologicully the beds sre very simi-
lar to those in 014 Topungu Canyon. Stratigraphically
they are younger in uge than the 018 Topanga Canyon
section. The combined thickness of the “tunt’'s Ranch and
the Stokes Canyon series is estimated to be about 9,600
feet; that is, the muximum thickness of rocks of Topanga
age exposed in this area is 9,600 feet. The lower boundary
of this section is the Sespe red beds near Suddle Peuk;
the upper boundsgry is the Modelo shale 1} miles north of
stokes Canyon. It will immediutely be seen thuat there is
s wide difference betwesen this figure und thsgt given for
the Topunga section in 016 Topungsa Canyon, s section ulso

bounded below by Sespe red beds and ubove by Modslo shale,
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a gection only %,670 feet in thicknoss. The discrepancy is
explained ag having two causeg. Tha férst is u thickening
0f the Topangu sirata to the woest, a condition possibly
resulting from an sdvance or withdrawal of the sesa from

the weast. The second cause lg grouler post-Topunga und
pre-ifodelo erosion to the suagt thun t0 the west. Hoots says
that in the arey (o the cast ol Dopanga Cunyon the basalt
intrusion ocourrad neurly «ll in middle Topanga time. It
geems highly probaovly, thorefore, that most or ull of the
beds north of Ctokes Canyon, as they contuin no basalt,

are post bgsalfi-~intrusion. In O0id Topangu Cunyon, however,
no nost basult-intrugion baeds are present, a fuct explained
gither by & sou withdrawing to the west or by greatler
erosion to the east than to the west. The latier explanuation
wonld postulate probably more elevation on the aust sige
than on the wegt - ugaln suggesting & sea advancing from
tho west.

The Topungs beds north of Tuny Canyon are extremely
fgulted and shattercd. Lozens of small faglts were noted
but not mupped. Msasurements 0f roock sttitudes in this
grea mesn vory little sg they generally ure trve only for
one small block. It is believed that most of the faulting
and chattering of the roock was directly connected with
basualt intrusion. It wuas often diffiocult to determine
whother or not busalt contacts cocurred along true fanlts

8s in nearly every cuse & smygll displscement seemed to
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regzult from u buasali intrusion.

ﬂossils wora found to bo fairly abundant in the thin-
bedded sundsione interculaicd with ghale. The more mussive
gtrata 8180 contuined fogsiis ul oOccasionual intervals. Io
attempt was made $0 muke an exhuustive paleontologic study
0f the formgtion as very good collections have alreuady been
nmade and descerlbed by Dr. Y. . Woodring in Hoots' Bastern
“anta Monica Mountaing report., Pogsils were collectled,
generslly with the hope of zoning the Topanga formation
but it was not found 4o be essential or possible to do so
in the time allowed. A fossil list is ineluded und an
accurate descriotion of fogsil localities 1s given later

in this paper
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Pogsils from the Tonanga formation of the Tas Flores and
‘Dry Canyon quadrungles
Gastronods: 1 1Yy 1Z 1a 183 1C
l. Bruclarkisa burxeriana Cocper X
2. Calyptraes cogtellaty Conrad
%, Culyotrussa so. p:d
4. "Corithium" sn.
5. Noverita of. sndersoni (Clark)
6. Neverita sv.
7. Tegula 2 s». X
8. Tritonsalia edmondi (Arnold)'? X
9, Tritonia tovsngensis Arnolad X
10, Tritonia torangensls Arnold ?
11. Turritells ococoysna Conrsd p.4 X x
12, Turritella inezana Conrgd ? x

Lamellibranchs: o
13, Cardium schencki Wiedey b

14, Cardium ? of. schencki Wiedey

15, Chione temblorensis Anderson ? x

16. Clementis conradiana(Anderson) x X x

17. Clementis conradiana (Anderson) ?

18, Clementia ? sp. X

19. Liplodonts 7 sp. x

20, Losinia sp.

21. Clycymeris sp.

22, Macoma cf. nasuta Conrsad X x X
2%, Macomg 7 8p. X

24, Miltha sanctaecrucis (Arnold) x
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14. X



25.
26.
27.
28.
29.
%0,
z1l.
%2,
zE,
24,
5.
6.
7.

RE .
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1 1y 1z 1A 1B 1¢C
Miltha sanctsecrucis (Arnold) ?
Modiolus sp.
Mytilus expansus Arnold X
Ostrea titan Conrsd x
Ogtrea sp.
"Pocten” nevsdanus Conrad
"Pacten" nevadanus Conrud ?
"Paegten” ruymondi brionanus Trask
"Pacten" raymondi brionanus Traék ?
Phucoides richthofeni (Gabb) x
Saxldomus 7 gsp.
Solen sp. X
Tellina ? sp.

Zirfaes dentatus (Cabb) X

Remarks:

All turritelluas of the Turritella ocoyuna group (e.g.

Turritella temblorensis Wicdey «nd others) have simply

been classified as Turritells ocoyana becauss there uppear

to be present specimens representing intermediate stages
between all forms.

ol

The specimen of Turritells inezana 7 perhups has been

reworked from lower kiocens beds.
Ag far as the writer knows this is the first reported

discovery of Zirfuea dentatus in the Sants fonica ifountains.
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Middle Miocene Busalt

All the basslt in this region appuarently has been
intruded or extruded during middle Topanga time. The lava
body resches great dimensions to the west of the area and
has intruded the rocks of the Las Flores ocuadrangle from
the west, penetrating‘ﬁhe strata in two long arms ouch
connected with at lesst cne lurge fauld. South of Stokes
Canyon ths bagnlt contact is well exposed and is clearly
not a fault contuact. The basslt here is probadbly intrusive
48 there are no lavs boulders in the overlying roecxs nor
ig there other evidencc pointing to the contrary. In lark
Canyon tonguos of lava have intruded massive Topangsa sand-
stones gnd favlting hus followed. In genersl, however, the
more magssive heds south and west of Stunts ranch have not
been affected by minor intrusive hodies.

The basalt in 0ld Topungu Canyon seems to be slmost
entirely intrusive. Some has paralied the bedding planss
»nd upon being mapped shows reuaéily the anticlinsl structure
present. Several irragular,dike—like misses ure present,
some of them consisting of the hardesi ané most resistant
rock in tha region. The lava igc mostly a reddish black
baeslt sometimes showing pillow structure; a grest many
smygdules of'calcite and zeolites sre present, particularly
negr the Topanga Pest Office.

The blsck basalt in the vieinity of Crater Cump is

mostly very scft, deccmposes esasily and characteristically



weathers in small concentric masses of one to five inches
diameter,

The basalt in the upper part of Iry Canyon is very similar
to thut at Crater Camp, being very black, soft, friable, and
1ittle resistant to erosion. It is believed to be intrusive;
the relation of the lsrpge Crater Cump mass to it, however,
is diffiocult to determine due to faulting complicstions. The
npper Dry Canyon luvas and those just north of Cold Creek
are believed to be greatly faulted dbut faults were not trace-
nble through them.

The black busalt north of Stunte Ranch weathers to &
raddish blaclk clay that supports a hesvy vegetation, psrticu-

larly of scrub oak.



Modelo Tormation (Upper Miocene)

Distribution and genersal character.

The"Modelo" of this report consists of upper Miocene
shales and sandstones resting nonconformably on the Topangs
formation snd overlain only by Guaternary slluvium. The
nonconformity represenis g period o¢f intense folding us
well as uplift and erogsion. The Modelo formstion of this
ranort is of marine origin throughout und is composed of
twe members which appear %o be conformsble and %o grade
into each ofther. . W. Hoots, in the eastern part of his
Santa Monica Mountains area, experienced no difficulty in
mapoing sopuarsately the upper and lower members, but fasrther
to the wasy he encountered zreut diffioulty as sandstone
and shale beds alternated nesr tho contuct with no charsc-
toristic beds above snd below. In the Try Canyon cuadrangle
ths writer has found no ghsuracteristic and importunt dif-
farence betwsen the lower snd upper membere near their
contact., It was thought wise, however, to continues mapring
the horizon considered by Hoots to represent the contact
farther euet. It must e kent in mind that the contact is
not elear anéd dlstinet so it night avvenr from ths mup
but merely renresents » 4ifficultly tracesble horizon
which muy have somae significunce farther east. The upoer
and lower mambers of the Nedelo formation, however, ¢o
have genersl characteristic differencee xnd esch momber

447
V8 .J.:ft

will be trezted sepasr

&

Jower member.
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The lower member consists largely of shale with u few
gandstone lenses, one of them very larze. In Dry Canyon &t
the buse of the Modelo formation s very hurd, platy, white
ghale occurs. It is very resistunt to erosion and a great
¢liff murks the Modelo-Topuanga contact for several miles.

It is in Try Cunyon that a zone of the foruniniferasl species

Tulvalinaria californica ig found - the first reul busis

for definitely locating the “unte Monicu Mountaing Modelo
with referance to ths Modelo and Temblor xt their type

loculities. The occurrence of Valvulinaris californics

just asbove the Modelo-Topanga contact wonld definitely

nlusee the Dry Tunyon Modelo g very short distunce above

the "Button Bed" which Andergon, by use of muocrofossils,
(1)

Aafined as the top of the Dlemblor. RBetween the Valvu-

linaris ealifornics zona and the Button Bed lie only the

"gilicoous shales”" which Cushman considers as murking the
top of the Temblor, from 4 foraminiferal viewnoint.

The lownr Modelo shows a deacided amount of lateral
aradation, eaven from shale into medlum-grained sandstone.
Meur the mouth of Iry Cunyon i€ a vary lurgs lens of

gandstone. Its occurrencs can huardfly bs explained excent

pe

0 agevme that 1t wus deposited in a deoo trough on the
othorwise fuirly recular seus floor. Tho sudden lensing-

out of tho sgndstons is vary renurkable but sscms to he

(1) Anéarson, . M., A gtraztigrudhic study in the Mount
DPigblo Range of Culifornla: Caul. Ac. So., 2r. (%) G. 2

156-248, (19056).
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rather characteristic of both the lower and upper Modelo.

The shale varies g greut deal in composition anad
sppearance. Some is very hard, cherty and finely bandead.
Some is soft, thin-bedded brown shsle associated with a
1ittle sandstone.

It should be notedé thut on the areal geology map in
some pluces whut ic mapoed uas uppermost Topahga msy be
lowermost }odelo shale uné sundstione. The Topangs beds are
s0 badly folded thaut sudden changes in attitude sre not
slways safe criteria for mspping the contact. At some
placas the contact was drawn at the base of the shals
wlihough it vus suspected that w thin rringe of sandstone
wss ulso Mcdslo in sge.

o uttemvt was mude to messure cuyrefully a section
of lodelo, s Hoots huas alreuly muade such s messurement
neurby in well-exposed road outs. The thickness of lower
Modelo in the area ig very varisble vut probably does not

excaad £000 feet.

Upper member.

The uvper menber of tho iocelo formutiuvnm is comuposed
mogtly of soft, punky, white, diatomaceous shale. Sundéstone
lonses are almost as pronounced s in the cuse of the lower
member, The shuale is well bedded und the luninue ure very
distinet in some cases; in others the luminue are not dis-
tinet and results of wave sction cun be seen

AN

The thickness of the upper ilocelc is exceedingly vuri-
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able, in many plasces being depoendent on recent erosion. It

probsbly does not exceed 1000 feet.



T é

Quaternury XZocks

Cuaternary alluvium.

All the "(Cuaternary slluvium" mapped is non-marine,
none of it consisting of murine terrasces., In the stream
channels it varies from ocousrse gravels und pebbles as in
Topanga Cunyon to fine gravel snd soil ss in las Virgines
Canyon. Generally, however, this stream wlluvium is remark-
ably fine and not uvncommonly supports crops.

In %usn FTernando Valley the alluvium is distributed
very smoothly although croasbedding is common snd the
gravel, sand and silt is poorly sorted. None of the alluvium
hag become compsacted and hardened to any consideruble ex-

tent, most of it being easily eroded by stresms.
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Fomssil Loceslities

The following list describes in detail all fossil
locslities mupped in the aresa. The localities will slso

be found marked in green on the areal muap.

[t )

1., Along rogd north of Topranga Purk. The cecction &t this
loeality ig as follows:

Infossiliferous brown eenpglomerate seeeverinnneses 78 feat
Unfossiliferous yellow sancdstone (purtially

Obscllred) '.'l'...I...'.......IO‘I.OI...'.‘I‘.‘IOO "

(1IP) Thin bad of oandetonNd sevecesssscsssvsesaneas £ 7
Unfogsiliferous comrse museive amndstone sevevsess 20 "
(17) Massive yellow sandatone seeeeseccsassoesenss & "

Unfossiliferous mussivo sandelone seeveieeecveneenes 16 7
{1D) Thin-bedded candstones .eseveesrcvessensssenssldd 7
Minor fuult (Very little displuccment ).

(1¢) Tight-colorcd mussive gandstone .sieeeveeerees 6 "
Unfossiliferous light-colored shattored sundstons 1C 7

(1B) Highly chattered sandstone sveeeeececececesss 15 7

n"

[9g]

Unfossiliferous shuttered sundstone «.vvieveenens.
f14) Yeliow sundstone partisally lesched white (... 10 T
(12) Yallow sancstone (Turritells zome) civeveaes,s 7%

(1Y) Yellow sundstone (oyster zorna) veveieesesennes %7

Total 261 feet

Beds dip about 3* S gnd strike N1V°¢E.
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5. South of Topanga Park. Yallow oconglomersate snd sandstone
highly slickensided. Lips 25°E and strikes due N.

16. On ridge overlooking Montgomery ranch in 0ld Topanga
Canyon. Within 200 feet of Sespe-Topanga contact. Conglom-
arates and sandstones.

20. One mile wost of Carrupata-Topunga Canyon branch.
Yollow sandstone indurated to the west.

76, One~half mile south of Culabasus Highlands. Coarse
asndstone gtratum containing fossils for %00 fest along
ridge. No samples taken.

27. North of Calabasas Peuk. Entire stratum nmapped is a
nurd, highly fossilifarous sandstone, yellow to white in
color,

47. North of Stokes Canyon.Pecten Horizon in yellow sand-
gtone; 75 foct below contuct with hard, platy, white Modelo
shale.

51. In Dark Canyon. Plost. Probably from south side of

Lurk Canyon.

72, One-half mile south of lMohn Springs. At highest point
orn knoll is 4 sguare feet of yellow sandetone containing

9 ribs, * to 6 inches long, and vertebrua, of u marine
vortebrite indentified by Mr. E. T. Purlong uss seusl remains.
178, One-hulf mile south of Calabagsas Highlunde. Fossils

in yellow sandstone stiratum.

173, One-half mile south of Culubusas Highlunds. Yellow
sundstone f(containing fossils) and shwle. A grest many

more gpccimens pregsont than were collected.
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166. One-half mile northeast of Topanga Park, along trail.
Attitude of strats undeterminsbls.

174, One-half mile south of Calubasas Peask. Muny fossils,
eapecially pectens, slong ridge for 200 feet.

196. Three-fourths mile WSW of Garrapatu-Topanga Canyon

f

branch. Yellow Topangs candstone. Oystors, Turritells

ocoyans , smull pectens and unidentifieé gustiropods., o
specimens tskon. In roud cut souilr of road. |

262. On upper Ias Floreg Canyorn rosd., Pogsiliferous 156-
foot strutum of yellow sundstone overlain by conglomer--
ates aontagining very well-rounded cobbleg.

£77. South of Iurk Cunyon. Tozens of Turritells ocoysna

specimene, algc oysters ané other fossile,

280. sSouth of Tsrk Canyon, Tozens of Turritells ocoyana

gpecimens in sandstione.

?91. Between Carbon and ILas FTlores Canyons. Yellow gand-
gstones ovarlain assvarsl hundred feot above by cobble
conglomerates. Fossils are on trall north of roud.

774, Highly foseiliferocvs limestone stratum wubout throe-
fourths of s mile northesst of Ius #floree Cunyon nouth.
Fossils appear to congist entiraly of snull oysters of
sbout 2 ¢m. diameter.

255, Abont one-half milc northezst of las ?lores Cunyon
mouth, All slong trail Zor P00 Ffest ure limestone beds,
highly fogsiliferong but very hard. Almost impossible to

gat ont any comnlete fossils. Ifuny small oysters presaent.
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Post-Topanga and Pre-lModelo Deformation.

One of the greatest periods of deformation in this ares

followed deposition of the Topanga sedimants. Not only
uplift but 8 great deal of folding ocourred. In Topungy
Canyon particulsrly may be noticsed the extrsome folding of
the Topangs and older formations and the.relutively un-
folded Nodslo shalag, Uplift andé erogion is appafsmt from
the daclded differonca of attitudse of lodalo and Topungs
bads on eithsr side of their eontszet., Folding, uplift

and erogion all occurrsd after the beds of Topanga uge
wera Geposited snéd presunsbly before zny 1odelo heds were
laid down. The gmount of erocion is indeterminsble but

in goneral appoars to lessen towards thaﬁwest. It will

be ncted that snticlinul and oynelinsl axes in genersl
srYe not continuoug from lodelo to older beds, at leagt

& part of the folding having occurred before deposition

of the YNcdelo.

Post-}Modelo Deformation
The lModelo beds have been folded into antielines and
gynclines. It will be noticed, however, that the folds are
generally ouite shallow and, slthough ususlly not directly
tracouable down into older beds without change of sttitude
of £0l4d axes, may broadly be traced into the older forma-
tions. It is, then, apvarent that post-Modelo folding fol-

lowed fairly closely the directions of pre-ilodelo fo0lding



but was not so intensse. Uplift, however, was great, the
present mountain range being the result of a large uplift

sresumably in (uatornary time.

Folding.

The region north of the Topanga fault is rather uni-
formly folded, the anticlingl and synclinal axes sll run-
ning aoout NNW, The folds are fairly broad and smooth.
They dip rather steeply t0 the north, egpeciuslly in beds
older than thoe fodelo. The post-Modelo folding has exag-
gerated the previous folding but was not sc¢ intense as
the previous folding.

The regularity and direction of the folding hac bosn
congideragbly obroken by busalt intrusion but the same axes
msy be seen to oontinue on either side of the intruding
basalt.

Begldes the brouad, northwestward-trending folds there
sre many minor deformations with no consistent oxientation.
This is particularly true of the Jopunga formution which
seems t0 have been unusually weak und easily foldod in its
upper or thin-bedded part. it is possible that ull these
irregular gnd intense local folds nay Lo explained us belng
caused by lccal basaIﬁ,intrusions. Puulting, minor folding
and basuslt intrusion sll seem to be intimutoly relsated in
the Topanga formation. The Sespe formaticn, on the other
nané, veing more massive and thick-becdded, sesms t0 nuve
faulted where the Topangas both faulted and folded and the

former struta have generally cuite suoccessfully resisted
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basslt intrusion.
Paulting.

Fgulting has been widegpread and intense throughout
most of the sres. Many minor fgulis are directly connected
with hasalt intrusion. The larger faults have gssumed s
very definite pattern, being mostly confined to sust-west
and north-gouth directions. In general, intengity of fault-
ing has increased to the south and presumably is very great
off-ghore to the south of the area. There sre far too many
faults to be 811 deecribed in this paper but it is oonsid-
ered gdvisable to describe the more important ones, begin-
ning at the north end of the area asnd progressing southward.

The northernmost fgult system is that in upper Stokes
Canyon parslleling upper Dry Canyon. Here, if one is to
judge from the drag produced in beds in upper Stokes Csnyon
and north of the upper ILry Canyon lava field, there has
been a progressively upward movément of the srea to the
sast of each fault relative to the west side. The overturned
bed in Stokes Canyon avpears to have been dragged up from
about 40° to apvrroximgtely vertiocul.

The "Topangu Fsult” appears to be an extension of
the Topanga fault mupped by Hoots so is given the sume
name. The movement, however, hus been up on the north
side‘relative to the south - just opposite to the movement
givean by Hoots oegat of Tovanga Canyon. It seems highly
probable that the Topungus fault is directly connected

with the upper Stokes Canyon fsult. In this cuse a block
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of about 10 sQuare miles in srea hus been raised with
respect to its south and west border. Presumsbly the same
block extends esst of Topanga Canyon and is slso bounded
on the east by the Topangsa fault. The entire block, then,
has been tilted up to the west and down to the easgt. The
G¢isplucement along the western extent of the Topangu fwult
wss probably seversl hundred feet.

The arcu roughly bounded by the T0pangs lault on the
nortu, the Lag Tloreg fauit on thoe WOstAand Tuna Canyon on
the south hus been exceedingly broken up by minor faults
and intruded lavas. wo small faults are ghown hotween
Pernwood and who Jarrupabu~lopangs Canyon branoh. The oeast
fault dios 8843 und strikes HN6LYd. Tho weet fault dips
OB°H und ostrikew N7°BE. Hulif u mile east of the Tus Flores
fgult severul minor fgults were noted striking west und
dipping sbout 4L¢3. As one procoods south from these faults
tho number of smull slips is ssen Lo incresse. IThrough &ll
this region the measured dips mewnn vary littie us they are
true oaly for individual blocks. The fuuit contucting the
Topsngu &nd Chico-lisrtinez sundstones is wccompanied by
many small fractures. On ithis feuli the gouth block rose
rolative 10 the north

The Dark Canyon fault is of considerable importance
but is not traceable to the northwest through the luvu.
The north side appesrs to have rlsen with respect to the
sovth. The displscement was Drobudly sbout 800 to 100D

feet (rough estimute ).



The Ias 7Tlores fuult is named from lLas Flores Canyon
which contains it through most of its extent. It is &
large fault murked by a zone of great shattering and a
long, very straight vulley. Thoe movement is thought to
have been nearly all vertical, tho west side having
risen with respect to the oust. Tho digplucement was &p-
proximately 2000 feet. The dips meusured in lss Plores
Canyon ure of little value due to the intense shatiering
of the rock.

Pgulting incresses towurds the sea. The red Sospe
beds bordering the sea stand practically verticul und are
bounded on the north by a fault, the movemeni on which
has been up on tie north side relutive to the south.
Cantrully locuted in these Sespe beds a fault 1o mapped.
The din of the faull is ™65 and the strike is N7BeW.
e fault zone is intruded by « band of brignt grecn
gsoidic lava about 7 feet in width which muy have cuused
the fracture.

At the mouth of lus Plores Cunyoen is a small urea
contuining beds of unknown age bounded by fuulis. ihe
pecds consist of & dark gray shale with pure whito limy
sgndstone strata interculutad. In pluces the shale is
nighly contorted between uncontorted sandstone stratia.
Mo foraminifers or muorofossils werce found in the beds

and no correlation is muade with sny similur stratu in



the areu.

The fuult nesrest to Big Rock, on the coust, is rather
flat-lying snd dips south. In general, the Sespe along the
coast is highly faulted, cspeclsally purallel to the coast.



Physiography

Thg writer has had the pleasure of studying the coast
along the border of the Santa Monica Mountains with Prof-
fogsor William YMorris Davis who has slready presented two
naners{l)(g) on the physiography of that coast. Dr. Davis
distinguishes three »latforms, the earliest or Mulibu
nlatform beins exnHosed st only a few loculities, the second
or Tume nlatform »robubly beinz helow sea level slong the
wastern part of the cosat but rising %o neusrly 300 feot above
saa laval st its eusternmost known looslity about three
miles north of the eity of Sants Monica, the third or Monioc
slatform existing as the oresent ses floor.

The writer believes that remnants of the Dume platform
exigt just esst of the mouth of Tas Plores Cunyon snd also
slightly'west of the mouth of Piledra Gorda Canyon. The cle-
vation at esch locslity is very nearly 275 feet above ses
level. It is not known whether the E00 foot level wast of
upper Pledrs Gorda Canyon can or punnot be considersd as
an earlier nlagtform, perhuaps to be correlated with the
Malibu olatform.

In general the »rofile of the “ants Honigs Mountains

in this gres is rather subdued as may be observed by s

(1) Davis, ¥, M., Putnam, W. C. sand Hichards, G. 7. Abstract.
G. °. A. Meeting st 3erkeley, Culif., 1970,

(?) Davis, W. M., The shorelines of the Sunta Monicu ‘lount-
sins, California: Abstract. 6. . A, 1% annusl meeting; at

Culif. Institute of Technology, 1971.
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study of the structure section ovrofiles. It is rather u

striking observation t0 notice that although the smount
of faulting has been very greoat the displuacement seldom
i? evor is raflectad by the topography to uny great ex-
tont. It seams nrobabl& that a good deal of major fault-
ing sccurrad in the CTuaternary period. Nroslon, however,
hue mlready largaly ovliterated the surface indicution

o such faulting.

4

t ig believad thui nmany of the ridge tons in the
arcy gra remnants of sn carlier physioaraphice surface,
probably onroduced in foldad “Miocene rocks. ho surfyce
147 have basen of early Pleistccone nzeo and p:esnmably
has advaneed to an old aze ats~ro in itgs ohysiogranhice

aycle.
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Geologic Higtory

Ag there are no rocks in the ares older thun Creta-
coous there is no record of pre-Cretuaceous history. It is
thought nrobable, however, that the rocks of Chico age
ragt on Santa Monica Slates of Triussio (?) age or pos-
3ibly upon a aranitic basa.

Duarinz unner Tratacooug and lowsr Hocena time £000
or less faat of conglomaraten, sundstones und shules
ware depositad. The thicknessof the conzlomarates and the
size of thé‘pebhles indicates the nresence of an adjucent
land mass of considerabla relisf, prasumably zreatar than
tha nresant “uants Honica Mountsing, Thie mountain range
pr2bably was uplifted in Creataceous time. Its locatién is
not known but must huve bsen close to the srea in which
the sediments ware denositad. As fur us is known sll tho
Chico and Msritinez sediments wore daposited in the sou.

Sometimae Dbetween lower RZocene snd lower Miocene time
there was a great disturbance resulting in & poriod of no
dsvosition of unknown durstion and csusing a very marked
change in the chgructer of the sediments when devosition
gguin bazan.

Turing 0Olieocena und probably lower Hloceno timo
about 4000 faat of nebdbly srkogic sandstones were doposi-~
ted, prohably mostly by fresh wuater. The arkosic nature
of the beds indicstes a nearby orizgin.

At tha end of lowsr Miocana time thore was snother

vary suddan and vary prononnced chango in the charactler



of the sedimenta baeing ddposited. An invasion by tho sea
caused the deposition of nesrly 10,000 feet of middle
Miocene (Topanga) sediments, »nll of marine origin. Turing
the middle of this veriod of Topungu deposition there were
areat busalt intrusions contering 4 few miles west of the
area. A good dosl of minor Ffsnliing scoompsnied the intru-
aion.

£t the end of Topaungsn (middls ¥iocene) time there
occurred the most intense dlasfrovhian so far exmeriencad
in the Tertiary higtory of the sres. Tolds with northweet-
tronding axes were develowed, unlift occcurred xnd un ero-

aional woriod of vnknown length followed., This is the only

7]

larae nonconformity in the ares and 1s s fesnture widespread
throughout tha entire “ants Monias livuntains.

Tenosition muusin began in Modelo fupner 'iocene)
time resulting in the sccumulstion of gseverul thousund
feot of siliceous shules sontuining lenses of sundstone.
At the end of Modelo time unlift ocecurred und ss fer ws
is known the regqion was =#hove 8ex level until the »nresent
time,

Tinastronhism nrodnocing the nresent Santsn Mornicu
Mountuaing may have oceurred in lute Pliocenc, ¥leistocene
or Racaent ftima. There are no post-Modelo beds in the urea
s0 1t 1s not known when the nplift occurred; »erhsps it
is ¢t111 going on.

The history of the raplon shows that thore was nerine



depdsition from middle Cretuceous to middle Eocene time,
continental deposition during part of Oligocene sund lower
Miocene time, marine deposition until the end of ths

Miccene with the excention of an erosional interval st

the end of middle Mioscene time.
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