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INTRODUCTION

The purpose of this report iz to set forth the
data gathered by the Stanford Geological Survey during the
summer of 1937 in the eastern part of the Ventura quadrangle,
California and to fulfill & thesis requirement for a Bachselor
of Sclence degree at the University of ﬁasbimgtan.

Field investigation and mapping were conducted by
two and three%m&n parties, each party doing several small
unit arees during the time of the course. The geologic map
published in this report is a composite of small maps made
by individual parties. Mapping was done by plotting on the
U. 8. G« 8. topographic sheet of the Ventura guadrangle and
on airplane photos for the ares near the coast, Field loca-
tions were aec@mplishéd by Brunton Compass resection and by
recognition of topographic features., The work was sztarted
by several reconnsissance trips over the area; followed by
pace and compass traverses across the most représent&tive
exposed sections. With the reconnaissance snd traverse work
as a background the sctuasl mspping was started, TFive weeks
fleld time was required to compile the map.

Many papers have been written on the geology of the
Ventura quadrangle (See Bibliography) and much informstion
gathered by the various oll companies remains unpublished,

The Stanford Gaalagigal Survey previously worked in the



Ventura cuadrangle during the summer of the following

years: 1812, 1827, 1828 and 18930,
ACENOWLEDCUTHRTS

Throughout the field season the guidance and
constructive criticism of the instructors: J, D. Barksdale,
%, 0. Swmith and ¥, 0, Putnam made possible the compilation
of data for this report. John {, Scales and John 8. ghelton,
field partners of the writer, made every effort to make
the summer's work & success, To the Hancho Casitas for
nermigsion to camp on ite property. To the Conseolidated,
Shell and Associsted 011 Companies for permission toirespass
on private roads snd oil properties. To the Ranches Vatilija
and Chismahou for permiscsion to trespass in their propsriy.
To ¥r, ¥it Carson of the Associated 011 Company for his time

and effort in identifying numerous fossils.
Geography

The area discussed in this report lies in the western
half of the Transverse (oast Ranges, bvetween the crest of
the %anta Ynez Range and the Pacific Ocean. The area
constitutes the esmstern two-thirds of the Ventura cuadrangle
and lies vetween 340 15' and 340 30' latitude and 1190 23!

longitude, It is approximately one hundred scnare miles in




area, (See index map) Ventura (population 11600, 1930

census)is the only important town in the cusdrangle being
located in the 8.%E., gorner, on the coast.

The principal industries of the Ventura district
are;oil production, along & belt paralleling and =z few
miles back from the coast; citrus fruits, soft frults
{vrincipelly spricots) and nuts in the Ventura River and
Qjai-vaileys. Besns are grown in some of the hbher hill
slopes, Stock ralsing is important in the 0jail Valley and
some of the lower foothills of the 9anta Ynez Youniains,

The main line of the Southern Pacific Rallroad and
the coast highway #101 both cross the ocuadrangle along 1%s
coast margin. The interior of the area is well provided
wlth sscondary roads, oil company roads, CCC roade, forest
roads and numerous fire trails and breaks making most of the

area readlily accessible,
Climate, Vegetation and Drainage.

This part of Oslifornia hes a sepi-snd-temperate
climate; the spring and summers are dry and hot with early
morning fogs close %o the coast and cool nighte, Darine fall
and winter the days are warm and the nights are cool., Host
of the rain falls during the months from Wovember %o ¥arch,

Anmual rainfall varies from € to 20 inches and the yearly
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mesn tempersture is zhout OO,

The vegetation depends a preat deal upon the
underliying rocks; however the north slopes usually support
a mareilﬁxuri&nt growth, 4e = general rule, grass, mustard
and light growthe of sage grow in the shaly soils,
Chaparral and several other heavy growiths grow thickly on
the coerse grezined sandstones and conglomerztes while heavy
growths of sage cover the finer sandstones. A siriking
example of this vepetation difference ig to be neoticed at
the contact of Pliocene esandstones and shalee, Fere the
contrast is tracesble across country by noting the change
from mastard to sage, Exeent for the Pliocene shales near
the coast most of the soile esupnort gprowths of trees. The
number ingressing toward the Santa Ynez Yountains.

7ith the exception of the Venturs River the stresms

are intermittent and only carry water during the rainy season,

Stratigraphy

General Features

The rocke in the Ventura cuadrangle represent one of the
thickest sections of Tertiary sediments known, They rance
in age from lowsrmost Tocens tc Recent and comorise the
Undiffersntiszted Eocene (lowsr Tocene), Tejon sroun =

¥atilije, Cozy Dell and Coldwa'er formations (mpper Eocene),




Sespe formation (Clipocens), Vacusros formation (lower
Miocene), ®incon formatlon (lovwer to middle ”10@@@@),
Hodelo formation { upper ”iaaen&), %ant& Yarparita
ferm&ﬁiaﬁ (upper ¥iocene), Pico form:tion (lower Pliogene),
Wuadplt formatlon (upper Pliccens), Saugus formztion
{Plelstocene) Pleistocsne bench and terroce gravels, angd
Hecent valley alluvium, terrace =znd bench gravels. In
lithaiagy they represent marine ssndstones, shales and
conglomerates and gontinentsl sandstones and conrlomarotes,
Ho msjor breaks in deposition are represented, The
character of the sediments and thelr contacts seemz to
suggast that deposition took place in a8 comporatively small
b&giﬁﬁamﬂ that the unususzl thicknses of szdiment must have

necessitated a rather rapidly sinking basin,

Tertiary Syztenm

RBocene Series

indifferentiated Tocene feneral Features

?h@‘%@aéne éﬁakg underlying the Tejon group were not
studied in any detall and little time was spent in mapping
\their Qutérag. Toey cwvnzist of & sories of dark brown %o
black shales and arkosic sandsitones which are complexly

faulted and folded. The base is not exposed,




]

Distribution and Lithology

The undifferentiated Focene rocks are exposed as g
band scross the nartheﬁn part of the area, (see man) and
are best exposed in both forks of Matilija Oreek above
¥atilijs fprines. Here they are apparently underlving the
Tejon group conformably. This serles is predominantly shale;
dark brown to black, miczceous, highly indurated and have a
distinet »nlaty fracture habit, Tyniocally 1t weathers
gphereidally to give nodular dark brown to black Tracments
which form distinet talus slopes rather than the mud which
is so characteristic of the ¥iocene and FPliocene shales,
The sandatones of this series vary Trom fine grained
micaceous saﬁﬁstaneﬁ to arkosic sandstones.,  Roth are
massively bedded, highly indurated, well cemented and
badly jointed and fractured. Above the forks in Yaitilija
Creek the sandstones are principally arkosic and range in
thickness from a few inches %o twenty fest.

The following fossil forms reported indigate that
in part this series is the correlstive of the type Heganovs.

Vepergardia hornii  Cabb

Turriteila ¢ T meganpensis

For the maurposes of thie report it will be considered o

be in age; below the upper Toocene Tejon @?aﬁp and ahove




the COreitsceocus Chico.

Tejon Oroup

Meneral Features

In this paper, Tejon Croup will be used to include
three distinct litholopic units which ere given formation

P

hey are upper Tocene in age and include from bottonm

names,
totp; the Hetilijs formation, Cozy Dell formation and

the Coldweter formation. This group is apparently conbrmable
upen the Undifferentiated Zocene and beneath the despe beds
with which it ie in part gradationel, The outcrop of the
Tejen group is & curving vand acrose the northern part of the

cuadrzngle, (sece map )

Hatillija Formation

fleneral Features.

The Matilijs Vormation was first used by Ferr and
Sgheneck ( see billography ) as VWatilija 85, a division of
the Tejon Formation, %the itype locality being on ¥atilija
Creek st %&%ilija Jprings. It consists of about 3500 feet
of massive gray indurated sandstones and interbedded shales.
A greenish cust to the sandstones and shale iz = pscuﬁarity
of this unit,

Distribution and Lithology

Thi= division of the Tejon group outcrops as steeply




Gipping strata for a distance of approximately } mile

north of Mztilija Springs. Its outerop is a band extending
across the northern part of the cuadrangle and paralleling
the uﬁéarlying Tndifferentiated Tocene. Sandstone pre-
dominates over shele. Wassive arkosic and micacesous
sandstone, dark gray to brown and with a greenish cast is
prominent near base with intercalations of an indurated
light %o dark gray, ihia bedded shale., These shale members
become fewer towards the top of the formation., Some of the
sandstone members carry small lenses of loosely compacted
conglomerate. |

Ppssils from leocalities along ¥Y2tilija Creek include:

Turritells uvesana  Coprad
Spataneus tapinus Zchenck

Cozy Dell Formation

General Peatures

The Cozy Dell like the ¥Yatilija was first proposed
by ¥err and Schenck as a division for the Tejon formation and
ugéd merely ag a 1ithmlagi¢ unit., The type locality is in
Cozy Dell Oanyon on the easst slde of the Ventura River. Tt
consists of about 2800 feet of rhythmically bedded gray to

green micacecus shales and sandstones,

Distribution and lithology




The Cozy Dell formation outcrope as a2 curving
band secross the northern part of the area. The massively
vedded, well indurated preen and buff sandstones range
from & few inches to 150" in thickness. Theystknd out as
strike ridpes and sre geparated by contorted shales, The
shales have varied characters, Brown to gray evenly bedded
indurated beds, gray, poorly ﬁsment@d; obacurely bedded,
sandy shales; brown, loosely cemented nodular weathering,
highly fractured shales., The top of the Cozy Dell is

apparently comformable beneath the Coldwater formation.

Coldwater Formation

Ceneral Descrioption

The term "Coldwater was first used by 7atts (ses
bibliogravhy) as & local name for a white ssandstone unit
in the 7ejon formation., He described its type locality in
Coldwater Cenyon on Sespe Creek in the Piru cuadrangle. In
this revport Coldwater formetion includes 2 ssries of sand-
sones =nd shales which overlie the Cozy Tell conformably
and underlie conformably the Sespe beds. They anpear to

grade into the Hespe.
Digtribution and Lithology

The Coldwater formstion outcrops 28 2 band paralleling

the other Tocene formations across the northern portion of
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the suadrangle. The sendstones outcrop as strike ridges
~along the southern part of the Santa Ynez Mountaing and
the less resistant shisle members outecrop &8 Low divides

and gecdles, The following section f or the head of Santa

Ana Creek is typiceel for the Coldwater formation.

Section at Head of Santa Ana Creek,
Medium to coarse grained, moderately indurated, red,
green, yellow, purple and white sandstones with
occasional conclomerate lenses and one well defined
pyster reef, B00Y .,
feries of fine to coarse grained massively bedded,
frzable, white to buff sandstones and fine, well
bedded, yellow to brown siltstones and %andy shales
with several 1-3 feet gray calcareous medium grained
sandstone beds carrying ocusntities of oysters. 1000+
Medium to coarse grained, ma=aively bedded, poorly
coﬁsaliﬁ@t@é arkosic, Whit&, yellow, @rmwn, rreen
ang wad a@ndstenea 1100%

Hassively bedded red to grry siltstones and shales
with intorbedded green silisbnes. 2501

Oligocene (7) Series
Sespe formation

Ctengral festures

The Sespe formationws first named Sespe Brownstone
by Watts {sce bibliogranhy) in nie description of its type

logality on 9espe Creek in the Piru &madrangla. At Sesvns

Oreek the formation consists of about 3500 feet of sandsitones,
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shale and conglomerate. The grester part being
sandstone interlaid with red or purple shale, In the
Venturs cusdrangle the formation consists of about 4500
feet 55 sandstones, shales and conclomerates - wrincivally
consinental éayégits and dnfessiliferous. Conglomerates
predominate near the base and are composed of cheris,
sandstones, cuartzites, limestones and numerous different
igneous rock types, Hed shnles and siltstones prevail in
the nwpoer h&lf of the section., The Yesne probably renresents
deposition in large alluvial fans in 2 sub-aerial climate.
The Sespe is exposed in the Ojail Vaslley whers 1t extends
up on the flanks of Santa Ynez Yountaing., Tt makaes up the

moat part of Red Yountain,
Distrivution and Lithology
Red Wountain Area

The Yespe exposed in Red VWounialn is represented by
the upper vortions of the formation, Sandstores and gilt~
stones predominate, Sandstones vary in color; red. brown,
yellow-brown, laveander, gray and white. The colored sand-
stanég lose their color upon weathering by leaching to give
buff and gray colors., The coarse grained sandastones sre
1ight in color with depth of color inor%&aingaxg material
becomes finer., Sandetones ars poorly sorted, coarse to
medium grained and arkesie. The grains in the sandatones

are angular to sub-sngular and are comprised of ouarisz,




iz

,

feldspar, blobite, chert (green, red, vlack, lavender).
The golor lg as & coating on grains and included 1a the
cement, Included also, Irecuently are clay galls up 10

& inches in dismeter, The sandstones are Irisble yet
moderatsly well indureted, Seldom are the meubers evenly
pedded; in general they are much cross-~bedded and very
lenticular. YWear the top of the Sespe the material becomes
finer and the coarse sendstones give way o silistones and
sheles, The shales and siltstones have the same colors

as the sandsiones but are usually & deeper hus, Th@y‘break
down with = conchoidal frature very essily to form = thick
mantle of =0il. The only conglomerates in the Red Yountaln

ares arc small pebble lenses in the sandstonss and shales,
Qjai Valley

ojai Valley is & broad syncline in Sespe. Here the
pase is sxposed #s it laps won south front of the Henia
Ynez Range, A thin member of reddish shale forms the base
and is ﬁg@arﬁntiy gr&@atian&i down into the red and vhite
sandstones of the upper Coldwster. Immediately underlying
this shzle member are considerable thicknesses of cunglomeratee
interbedded with coarse sandstones mineraloploslly similar
to those ctescribed in Red Yountsin., The conglomerates oute

" grop &5 coestae which dip to the ﬁomth; One gount showed




red, green, lavender, y?ll@“, brown, and black cherte:

12

following roek types to meke un the oo nglomerate;

Gﬁ%t@?*!feffyagm@n%%; red, yellow, brown and pray sande

stone, felsite, and several other igneous rogk types,

ALl

gemented lorether, The indi
rang
g fer

caldte as 2 cementing meterial, The conglomerates are
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& up to 4 to 5 " in dizmeter., The cement is usually

ruginous one but some beds contain small smounts of

very lenticulary and ere much crogg-bedded and usually are

traceable only a short distance as & mappable unit, T

"

ae

sandetones and sheles of the 0jai T2lley Sezpe are

identical with theose of Bad Yountain =nd here annetitute

the

most part of the upper portion of the Jespe.

The age of the Sespe is in some ocuestion because of

lack of good fossil remains - some ohases of 1% in othaer

localities have been de? nitmﬁy agseigned to the ¥iocens dn

the
the

basis of vertebrate y%maingﬁ In the moot -u1t hovever

Jespe is placedin the Oligoeene simoly becaws it lies

conformably above the Tocens Tejon and conformably below

the

Hiocene Vaoueros,

Miocene HSeries
Vecueror formation

Gtenerel features

In the Venturs ouadrangle the Vacueros 1s represented




by 1l00*feet of green-gray shales and sandstones, ofien
containing two well-delined beds of a calearecus cemented
goarse goy sandstone 1o conglomerate which carries ouantities
of f@gaii oysters., The correlation of these sandstones

and sheles with known Veoueros is on 3he basis of similarity
of contained "2WP% and that both thin series and known
Vecueros in the Sante Paula cuadrangle are overlain by a
similar fﬁx&minife§a¢ shals, %h% type section of the Tscoueros

is in Veouere Canyon, Salinap Valley and woes described by

1in,
Distribution and Lithology

The ssndstones ranre from fine to corrse prained to

- - ; aloazy @
conglomerates, are poorly sorted, mnd cemented in a OoLCaTeEOU
matrix. The individual grains are nrincivally sub-angular

T
end ars composed of cuartz, cherts and shell frapments.

San Antonio COreek Section
Rincon shales |
dhell bed it
Ureen-gray shale 10t

s s tien R S . R ™
Interbedded sandsionss and gheles (ssz. 8 f%thicgk) 6t

Tan to dark gray ncdulsT shale 451

Red and purple shales gf 3espe

@&
[¢]




Sgction along Ventura River
West of "Rock”

ﬁinﬂ@ﬁ shales

0live, sandy shales 201
Oyster reaf in gray sandstone 1g%
freen-gray shales 534

A% the head of Ayvers Oreek, slong the north side
of Red ¥ountain the basal shales of the Varueros are migsing

and the Hespe is overlain by the sandstone member.

Rincon formation

Gleneral festures

The name "Ringon® just appeared in the literature
in a paper by P. F, ¥err {%ee bibliography) in which he
refers té the unpublished type section of the Hincon
formation &t the head of Los Sauces Creek, In the Ventursa
guadrangle the Rincon comprises 2300 feet ¢ of dark gray
shales and interbedded dolomitic concretionary layers, The
concretions westher out as boulders and litter the surface.

They are important in fracing contacis,

Metrivtution and Lithology
The Hincon outcrops a&s & band around Red Wountaln

and to the north of Red ¥ountsin in 2 brosd syncline which




16
gives it a wideni - outorop to the esst, It appears

again in the 0jal Velley north of mulfur Wountzin,

Section a2long Ventura River
Just north of Qasitas -

Thickness 2200!

Platy, siliceous shales; white to buff in color.

Finely laminsted ghely sandstones and ssndy shales,

Color; red, yellow, gray, westhering spheroidally.

Deep red siltstones, finely bedded, with concretionary
beds up to 14% thick.

Orey, brown, red and yellow finely bedded siltstones;
concretionsry layvers interbedded.

Gray, red-yellow caleoareous, finely bedded silistones
and interbedded thin layers of yellow siltstone
in shale,

fray, caleareous, finely-bedded =zilistones.

Section at Head of Los Zauces (reek,

Tmwmedintely west of Venturs Ovadrangle-

Herd, gray, siliceous shale and interbedded tan
anéd brown shales 4000

Dark brown, maesive, silty mudrock, iron stain,
caleareous sandstone lenses, a801

Dark brown to chocolate brown, conchoidally
weathering, compect mud rogk, hard limestone
lenses; dolomitic concretions, 12197
freenish %o buff massive mudstone, weathers to 7
wud, lenses of hard gray sandstone OO

In general, the first few hundred feet of the top



Rincon concretionary shales,

Santa Ana road




17
of the Rincon are siliceons platy shales similar to the
overlying ¥odelo, The sili{y shales and mudstones of the
Rincon weésther to give & slump topopraphy which is
diffiéult to distinpuish from that of the Pliocene shales,

The age of the Rincon is based on foraminifera and
is placed by OCushman and lLaming {See bibliography) ae an

ecuivalent of the basal Temblor,

Hodelo formation

Ceneral features

The ¥odelo formation in the Ventura cuadrangle
comprises about 2500 feet of thiély bedded, white to
chocolate brown siliceous shales, Most outcrops show the
Hodelo folded into tight folds. The type section of the
Eodeie as described by ¥. 3. W, ¥ew (See bidbliogranhy) is

in ¥odelo (unyon, Piru Oreek, Piru cuadrangle.
Distribution and Lithology

The Yodelo outecrops along San Antonle Oreek and to
the top of "ulvphur Yountain, A narro- band extends around
the south front of Red Yountain,

The Wodelo shales ars monotonously the same excent
for an occasional limestone and sandstone lens, The shales

are thinly-bedded, light-weight, white %o chocolate brown in




Minor folds in the Modelo; =long Santa Ana road



Modelo siliceous shales along San Antonio Creek

Contorted lodelo at the head of Fresno Canyon



i

color, and distoms =ous; typilecally exhiblt a strong |
- platy fracture which combinsd with their opaline composition
gives them 2 distinctive clinkery sound when struck with
the hammer, A prominent joint system a2t right angles to
the bedding, the planes of wﬁiéh are usually coated with
gypsum and a sulphur sublimate., Small, brown fish scales
are generally found @long bedding planes, Bome of the
sandstone lenses are black and soaked with oll, Humerous
tar seeps are exposed on the flanks of Sulvhur Mountain,
Within a few feet of the base of the Yodelo there
ugually occurg 8 18 Toot bed of Tentonite which is
trageable throughout the cuadrangle. P, ¥, Kerr (Sse
bibliography) has written 2 paper on this oscurence in which
he sugpests a watar-laid volcanic ash oripin for the
Bentoni te.

The age of the YWodelo is based on the presence of
& Mlocene foraminiferal fauns and a féew mepzs-fossils. The

most common being

Pecten peekemi

Yants Marparita

General features

The Santa Yargarita like the Yodelo is & thicknsss

of sillcsous shales, 1light to dark browa in color, finely




18
vedded and with 2 =phericdal westhering habit., It
- containe seversl sandstone members which stand out as
strike ridges. The type section of the %aﬁﬁa Harparits
is on the Santa Marpsrits Rancho at Jan Luis Obispo,
There 1t comprisss 2 »laty shale in the 1@%@? part overlain

by sandy shales and sandstonses,
Distribution and Lithology

The fanta Margaritsa outerops as an eazst west band
from the top of Sulshur ¥Yountain te the head of Coche
Uanyon, Tracges of it sre found on the south front of Red
Hountain where it and the Yodelo shales are fault ed agnint
Pliocene shales, The Santa Margarita shsles are light to
dark brown, earthy, finely bedded siliceous shales near the
bage., Towards the top of the form tion the shales bacoms
a gray sphercidally weathering ghale with occasional con-
cretionary layers which resemble the shzles of the Rincon,
The lower Zanta "argarita shales Weathar'inta nodules and
the bedding in outcrops is soon obsecured, The bedding is
cut nearly at right angles by a prominent joint system and
both beddiag and joint planes are goated with gypsum ané

& sulphur sublimate., The contict of the Yodelo and

anta
Hergarits ghales is very gx-dstional and was mapped as 3 line

at which the predomlinange of platy ¥odelo pave way o
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avheroidally westl aring Santa %arg@rita. The included
sandetones near the widdle of the formation =rs white
to yellow in color and m@ﬁar&tﬁlyc&mgaatﬁﬁ, Along the
south front of Sulphur YMountain there are ssvseral oil
seeps in the shales anﬁ sandstones of the Sania Yarrarita,

The Santa Hargarite is barren of fossils =nd its
position in the u@@érmmat Miogene iz basad on its
stratigraphic position., It is apparently comformable
upon ¥iogene lodelo and apparently comformable beneath

Pliocens fossll bearing Plco sandsitones and conrlonmerates,

Pigco Pormation

fleneral features

The term Pico Formastion as used in this naper is to
apply to the Pliocene sandstones and conglomerates and
interbedded shales, Cartwright (Jee bibliogranhy) includes
the upper Plioocsene shales in the Ploo and terms the
sandstones and conglomerates and interbedded shales, "Lower
Pico®, The Pieco was firet described ss such by ¥. 8., ¥,
Kew in Pigo Canyon near Yewhall. ‘?h@ vrasenge in the
Venturs cuadrangle of & correlative of the lowermost
Pliogene, the Repetto fermation {Repetto Hills), is in
cuestion and is not distinpguished &5 such in this report.

The Pico formation thenis to comprise the 8000feet & of tan




to buff and gray aanﬁétwnes; interbedded bluish-shales
and lenticulsar conglomerates - all moderately indurated.
The Pleo is important in the Ventura cuadrangle because
of oil eperations. All of the producing wells in the
Ventura Avenue 011 Pield are producing from horizons in

the Pico,
Distribution and Litholopgy

The Pico outcrops a&s & wide east-west band corossing
the lower part of the map and as & short wide band in the
east central porition. The best sxposures of Pigo from bise
to top are in the section which is exposed in the divide

between Coche and Aliso canyons,

Section Along Allso Uanyon About

9000' thick

Conglomeratss with calecarsous sandstones matrix
pabbles up to 4% in diameter of distomacaous

shale, cherts, cusrtzite and several different igneous
rock tvoes,

Shales - thin bedded, brown sisin, nodular weathsring

Bandetones - un to 15 feet; buff to yellow, noorly
cemented, poorly sorted, medium to coasrse prained,
earthy non-caloareous gement and interbedded thin

shalees and sandstones un to & inghes,

Jonglomerates; very lenticular, oinch out cuiegkly to
the west,

4 28 foot conplomerate bed, cazloareous sandstone matrix;
pebbles up to 10¥ of diztomepeouns shale, cherts,
guartzites, and ipnsouns types, v

Shales, dark gray to bluish eray and interbedded sand-




Pico basal conglomerates dipping south; head of Aliso Canyon



Sandstones overlying shales in Pico; head Hall Canyon

Minor fold in Pico sandstones and shales; head of Hall Canyon



3
g

¥

gtone, HRepetto foraminifers found st thies horizon.
Sandstones, compacted, poorly cemented, calonreous
cement, white to gray, well sorted cuartz ssndstone
with conplomerate lenses carrying siligecus shale
nebbles,

The Pliocene age of the Pico is based on many

foraminifersl assemblages and many mega-—fossils,

Hudpit formation

Censral fsutures

In this report, Oartwright's (See bibliography)
upper Pico is nsmed the Mudnit formation., The name being
suggoeted by the rotary mud pits beinp sxcavated in these
Pliocens shales for use in oil well drilling, The Hudnit
formation comprises about 28500 feet of well-bedded, pray to
bluish-gray shales snd sandy shales and interbedded fine,
dense, dark %réwn‘@haléa. The shales weather to pive a
soft mud whioh is responsible in turn for the slump topo-
graphy., These upper Pliccene sholes are distinctive
throughout the Venturs cuadrengie; but vwhen traced esstward
2 few milee inte the Zante Peula cuadrangle they contsin

intercalsted sandstones anéd conglomerates,
Dlstritution and Lithology

The ¥ndpit formetion outcrops o8 {wo parallsl bands,

one on either side of the Ploo contact, Fresh exnceures of




the shale arerare and are found only in the rotary mud
excavetions, Onfresh surfaces the shale is 2 dark, bluish-
pray, well bedded {up to ") clay shale which wezthers

to &niﬁbﬁﬁﬁfﬁly'b%ﬁﬁﬁé, 1lght gray, brown stalined, nud
shale, Some phases garry cuantities of smell vellowe
stained limonitic concretloms. About ©0 feet sbove the
Pilco conitapt theee ocours 2n 8 inch bed of wolesnic ash
and about 350 feet zbovs the Pleo contact is =mnother ash
bed, about 4 inches thigk, These ash beds have been used
extensively in mapping oll horizona in the Pliogens shales,
At the mouth of Osnadae Lergs ogeur lenses of coarss

sanGstone and fine conglomerates in

goit; but they
lens out ouickly and are mappable only as loezl Teaturss,

Several thin bede of 2 coarse, ysllow sandstone ouberop

’*}

in the Yudolt sh

{

=1es in Hall Gaayon.
The lowsr contact of the ¥udplt with the Plco is
conformable and very gradational. On the north side of

Hanuel Osnyon the uopermost Pleo conglomsrates inte r*ingsr

with Hudpit shales to make ths contagt very irrepular. The

upper coniagt vl the t with the overlying %augus is

apparently conformable, The ape of the shales is placed st
upper Pilogsene on the besis of & Fforsminiferas]l fauna and

also & few mega~-fomails,




Mudpit shales on south limb Ventura Avenue anticline
just west of Ventura River

Typical slump topography in Mudpit shales; Canada Larga




Saugus Formation

fensral features

The type section of the Szupus is at Ssugus,
Oalifornis and was desgribed by Hershey, There it is a
continental deposit., In the Ventura cuadrengle the
Saupus comorisees about 4000 feet of poorly consolidated
gandstones snd conplomerates @nﬁ interbedded minor

amounts of shale, all marine,

Metrivution and Lithology

g

. &
The SBaugus outerops 2s 2 bhand along the goast in

the southesstern corner of the map., The best section is

in Hsll Csnvon, Here 3000 feset of a scries of alternating
heds of sandstone, gilistons and conpglomdrate with 2 few

thin bede of zhaly sandstones, fSandziones are white fo

yellow, moorly sorted and interhedded with conglomeraies
gompnosead of amall gravel to cobblss 18 inches in diameter,
Boulders are sub-rounded and contain: white and vellow
sandstone, rhvolite, chert cuartzite, granite, glaucovhane
schist snd gneiss, Hiltstones are finely baedded, voorly
sorted, loomely compacted and are interbedded with the sand-
stones add conglomerates . In an unnsmed canvon sbout Z miles
west of Ventura the Saugus is well exposed. The heavy, loosely,

gompeoted, poorly sorted conglomerstes are closer to the h=se
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of the section end the basal member is a white Yo yellow gandy

shale. Some localities show a Jendraster reef within several
‘hundr@ﬁ fest of the base. The Ssupus is apparently conformable
upon the Pliocene Mudpit and itself ie uncomformably overlailn
by Pleistocene bench and terrace gravels. The upper limit

of the Saugus is not exposed,

The age of the HSeupus has been definitely assipned
%o the Plelstocene in the evidence of a Pleistocene horse

; " o v ey B Y
tooth -- Bouus ocoidenialis,

Banch and Terrace fOravels

The bench and terrace gravels lie unconformably upon
older formations and consist of poorly sorted, poorly cone-
solidated, well rounded sands and gravels of local oricin,
grudely cross bedded, Predominantly sandstones; also cherts,

guartzites and occasional igneous elements,
Alluvium

The alluvium comprises valley fill, alluvisl fans and
beech deposits, The materisl is of logal oripin and represents
nearly all the rockstypes in the area. It is Qﬁ%%ﬁ%@ﬁ(ﬁf
unconsolidated, well-rounded sands and gravels, %anﬁaﬁmaa

cobblese predominste.



Marine terrace just west of the city of Venturs
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St ructure

General Fsatures

A serles of parallel, nearly sast-west trending folds
complicated by faulting, briefly deseribes the structure in
the Ventura cuadrangle, Actually, the structural units are
quite dietinct and are expressed plainly in the physiopraphic
features. On the basis of vhysiographic and straotursl units
the area can be divided into four provinces: (1) Goastal
Lowlands -~ the low hills and wide velleys extending from the
south fronts of Red and Sulphur Mountains 4o the Pacific ogean,
(2) Red ¥Yountain and Sulphur Mountain province -- comprised
of Red and Sulphur ¥ountains lying just north of the Cosstal
lowland. (3) Ojsi-Santa Ana Valley province —- a low and
immediately north of Red snd Sulphur Hountains, (4) Santa
Ynez Range province -- a region of high relief just north of
the Santa Ana andé Ojei valleys,

A8 no major unconformities are found in the entirs
Tertiary section in the Venturs guadrangle, 1t has been assumed
that deposition was nearly continuous and that apparently
the deformation which gave mise to the structures, involved all
of the formations at the same time. This post-Baupus
deformation has been termed the "Pagadenan Orogeny? by Reed

and 8tilla {ses bibliography),
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The amount of time spent in the field was too short
to permit detailed mapping of structures; as a result this
report serves only to outline the major structures and to
nresent some of the problems involved. As an 2id in following
the descriptions of the various structures, a skeleton map
of the Ventmra cuadrangle with structural axes and trends has
peen included in the pocket of this report,

The author proposes to discuss the folds of the
entire area and the faults of the entir@’ar@a, rather than

by thelr provinces.
Folds
The Ventura Avenue Anticline

The Venturs Avenus Anticline is a well-known structure
in Southern California geology because of 1ts importance in
0il production., It has been mapped in grest detail whth from
the surface and from well lops by the interested oll companles.
The trend of the axls is shown in the structure skeleton map,
I+s gently euiving pattern is of interest to note that it
corresponds with the general trend of both the faults and
folds. The Anticline is confined in the area mapped, to the
Pliocene formation, Pico and ¥udpit, It is nearly.symetrical

and ite surface outorops give 1ittle olue as to whether 1% é&nﬁs



Crest of Ventura Avenue snticline in Pico sandstones
shales; near western margin of map area
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to piteh in any one diregtion. From the Venturs river to

& point about 4 miles west fhe dips show & gentle conversence;
but diverge again a sghort distance to the west. The most
westerly portion of the map shows the Pico -- Mudpiit contaod
dlosing in on the axis, To use this evidence for closure,

it would first be neceszary to show that the contaet wae
wholly depositional, Field relations along this part are
obsoure and much more detailed work is necessary, %ell_l@g%
show that the apparently simple surface axprea@a§;%%g$;;e ism
at depth much complicated by thrust fzulting.

Canada Larga Syneline

Qn the esst side of the Ventura river immediately
north of the Ventura Avenue anticline, the Cenada Larga Syn~
cline is mapped, (3@%‘$irﬁctn$e maps.) Thisanhigline involves
both Mudpit and Ploo formations znd iz traceable from the
eagtern edge of the guadrangle to the Venturae river, At the
river the structure ig terminsted mmmyleﬁaly. An extension
of ite axis projects souarely into Qlig@één@@ﬁ%@pe and
Miocene Vacueros streta. 4 possible explsnation for this
will e discussed later slonpg with other similsr patterns.

On the nerth flank of the Syncline occours some peculiar atdi-
tudes, As shown in the map, they are explained by a fault;

however, much more detailed field work is warranted to satis-
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factorily acoount for the unusual attitudes,
Red ¥ountain Dome and Overturn

The Red Mountain Dome and Overturn forms =z striving
pattern in the geologic mep and its extent is readily trace~
able by noting the outcrop of the CUligocens Seape and Miocenes
Vacueros. The axial trend correanonds very closely with that
of the Venturs Avenue Anticline, Along its northern margin
thie structure is thet of an elongated dome with one minor
syncline and one minor anticline in its flank (see axes dia-
gram). Along the western and eastern marging the Sesne and
Miocene formations are seen 4o change their strikes nearly
through 180 degrees as they swing around the ends of the
dome, The southern margin is somewhat more complex. Here the
Hormally south dipping Sesape and Mioccens heds ars gradually
overturned untll they have in some cuta?mg% overturned dips
to the north ss low as 40 degrees, This @verturniﬁg involves
Sespe, Vagueros, Rincon, Modelo, and Santa Margarita for-
mations, The narrow and irw&galar outorop patterns are to be

noted and & possible explanation offered later in the text.
Ayers COreek 9yncline

The trend of this synclinal axis ean be traced %a%a

Ayers Orsek, across Coyote Orsek and Just acrose the Ventura



Overturned Sespe along south front of Red lMountain; note the
vegetation change: trees on Sespe, sage and grass on
Miocene shales which outerop in right half of picture

Overturned Sespe along south front of Red Mountain; this
picture taken in centerground of the above photograph
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River (see structure dimgram). The fold is in Olipocene Sespe
and Yiocene Vacueros, Rincon and Vodelo., From 2 voint half-
way between the western margin of the map and the Venturs
River tﬁe axis pitches opposite directions, Tracinpg the axie
eagtward it terminstes just emst of the Ventura River in
Modelo shales, Control is very noor in this area because
reliavle attitudes are seldom found in the much crumpled and
fractured Wiocene shales. The plotted attitudes would nermit
swinging the synclinal axis south 2t its termination and ter-
minating it about one-half mile further south in a shallow
north pltching fold (see geologic map). ¥uch more field work
is necessary ito explain why these structures seem to terminate

just east of the Ventura River.
Coyote Cresk Anticline
for trend see diagram)

The Coyote Creek Anticline follows the regional trend
and involves Oligocene Sespe and Yiocene Vagueros, Rincon and
odelo, Here again the axis is lost as 1t crosses the Ventura
River., Does it v»inch out or iz its expression lost in the

crumplbed Miocene shalen?




Santa Ana Valley Syncline
(see dlagram)

The Santa Anz Valley Syneline parallels and lies
immadi&t&ly'narth of the Coyote Oreek Anticline. It invelves
Sespe, Vacueros Rincon and Vodelo formations and == the Qovote

Creek Anticline it is loet at Ventura River,
Widls Qanyon &ntiaiine
Rice Sanyan’ﬂyneline
(see diagram)

These two folds are traceable only for a short
distance eastward where they are buried by valley alluvium
and bench gravels. They originste as southessterly nitching
folds in the Tocene Coldwater and Oligocene (%) Jesne for-
mations, Thelr northwesterly termination is readily recognizable

in the field because of its well-definied '8! pattern.
Hatilija Overturn

The Matilija Overturn involves the Wocene formations
along the south front of the Santa Ynez Range. The peguliary
‘55 curve in their outcrop pattern and the axis of the overturh
both seem to bear out the recional structure trends; notably

the trend of the Red Wountain Overturn, Just weaet of ths




latilija sandstone overturned to the south; WVentura River
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mapped area, the Tocene rocks dip southward in & normal
order. Traced eastward the massive ridpe-forming Tocene
sandstones are seen to acouire first veritical dips, then
overturned dipe to the north, 7ZFast of the Venturz River the
entire Tocene mection 1s unside down as is part of the 0li-

pocene (1) Sespe.
Fold on South Front of Sulrhur ¥ountzin

Along the south face of Sulphur Mountzin the Sants
Hargarita shales are found to have varying attitudes. South
dips on top of the mountain change to vertical and north dips
in the south face. Determination of top and bvottom of bveds
is extremely ﬁiffieuli in the Santa ¥-rparita; consecuently
the relation of the vertical and north dins to the normsl
south ones is an indefinite one. The most likely explanation
seems to be that the north dips are overturned and that the
gsouth faceof Bulphur Mountain ie &8 monogline over-turned %o
the south., Attitudes in the Santa Yarparita and Pico are all
to the south near the west end of Sulvohur Yountain, showing
that the disturbance dbes out before reaching the western end

of Sulphur Mountain.
Faults

Red Hountain Thrusi



Overturned(?) Santa Margarita on the southiface Sulphur lt.
note the rib-like sandstones
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The trace of the thruet is a line arcund the south
front of Red Yountain (see dlagram). Toward its western
extension it branchee into two mappable faults, Tts eastern
extension is itracesble into the Venturs River =2lluvium. The
fault brings Miocene Yodelo and Sants Yargarita siligeocus
shales against Pliocene ¥udpit shales st one point and Vio-
cene Rincon sgainst Mudpit lmmediately west of Ventura River.
The westerly multiple fault brines Sespe apainst Santa
Mergarita and 1limits the ¥odelo to & sliver of siliceous
shales. The much narrowed outcrops of all the ¥iocene for-
mations and the Pliocene ¥udplt sround the southern front of
Red Hountain suggest that vossibly a series of multivle faulte
trend parallel to the one mapped, The feulting along this
mountain front was most likely a result of the overthrustiag

from the north,
Weldon Canyon Fault

4 nearly north-south fault (see diagram) extends up
Weldon Canyon from its junction with Venturs River. Tt
brings Santa Margarite ageinst Plco with a difference in
strike of 90%. Attitudes are difficult in this zrea and
therefors control for structure is weak; however, thejgrs~
sence of a fault can be demonstrated in the field and r%gmira%

an explanation. What is its relation 4o %the Red @cun&@éh\pvar»
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thrust and does it ezplain the terminztion of any of the emst-

west etructuresy
Chismaheo Fault
(see diamgrem)

This fault apparently is fonfined to the Sespe and
underlying Eocene rocks. At iis most westerly trace in the
map, Bocene Joldwater ig brought up in its south side and

outcrops &s wedge lensing out culckly to the east.
Disoussion

An understanding of the faults and folds in the Venturs
cuadrangle must necessarily be the result of a grest deal of
detailed work. Although only a short time was gpent in the
field in preparing the sccompanying geologlic map, the author
feels that enough evidence is present to justify presenting a
possible explanation for the structures, I% seems that the
thrust fault around the south side of Red Younitain and its
probable continuation as the Weldon Canyon Fault provides a
clue as to the absence of some 9000 feet of Pico and several
thoueend feet of Miocene shales in the west side mf Ventura
River. Possibly, the Red Mountain mass rode over the ﬁ@tﬂ?ﬂ@ﬁ
edges of missing formations which are now buried. It‘i% BUS~

restive, that most of the minor structures in the Sespé and




35

Yiocene shales are in the west side of Ventura River and that
they developed when the rocks west of the Venturs River wers
belng shoved eouthward in respect to those in the gust mide
of the river. This is 2 nice point realizing that a recog-
nition of minor structures on the e2st side of the river is
imopossible because of the bench gravel and alluvial coverine.
?ne same curved patiern ig shown in the %anta Vnez Yountains

with the west side being bowed further southward than the
east gide,

The possibility thet the grest thickness of Piloo and
never deposited in the Red Hountain ares sesms to be less
favorable., First, no great changes in lithology in the ¥i-
ocene shzles indigate s near shore deposition and second, the
Weldon Cenyon fault is known to exist and brings beds of dif-
ferent lithology topether with a 90 degree difference in
gtrike,

It ie unfortunste that the most oritical area, namely,
the section including Yeldon and Fresno Canyons, is the most
diffieult in which to mav acourate attitndes,

A third possibility, not widely different from the
first is worthy of noting. Deposit the "missing rocks® over
the Red Yountain srea, dome Red Hountain, strin off this

wantle of "missing rocke®; then thrust Red Mountain southward
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to its present positien., Ths zuthor presents these possibilities

only &8 working hypotheses, nothing more.

Other anomalous structures are the minor folds in ths
Seepe which apperently terminate at the wamt@rﬂ end of Sulphur
Mountain, Are these structures lost in the crumpled Yiocene
shales or do they die out while s%ill under the Dakview
Terrace, or do they terminate at the river] The last possi-

bility is 3 weak one because the folds reach the river with

"":m

thelr flanks dipping 40 to 45 degrees and showing no tendency
to pinch out, Only eareful and detailed field work will
provide the answer to these problems and this revort is

intended only to present the oroble ind discuss them insofar

g{}

ns the field knowledre goes,
Phyesiography
teneral Features

For ezse in disgussing the physiography of the Venburs
Guadrengle, 1t willl be done by the provinces outlined under
"Structure.® Ais a peneral statement for the entire 8T8 —w—
streams working in s series of folded and faulted mediments
have developed & surface which varies from late youth to early

z

maturity in age,



Santa Yansz Provincs

The Santa Ynez Range is 2 membsr of the Transverse
Geasti%&mg@@ which 2re unicue in trend in thet thev are elon-
gated in 2 nearly east-west direction. The accordance of
supmit levels in the Zanta Ynez Ranre supcesie an erosion
surface now preatly dissected, Within the Venturs Cusdrsnesie
the crest of the S8anta Ynez Fanes makes = peculisr offset
which is born out by the structure. This offset vrovides an
outlet for the Ventura River to the coast., West of the
Ventura River, the crest is in ¥atilija sandstons and just
east of the river the crest hzs bes en offset to the north until
it is held up by the arches of the Undifferentisnted Focene.
Lowlands and deep saddles with occasional outstanding ribe
mark the outerop of the Cozy Dell. The Coldwater 18 & prom-
inent ridepe former and west of the Ventura River it flanke
the south front of the %snts Ynez Yountains 28 *flat-irons?

or dip slopes. The Ventura River channel throurh the ransre

ked by high abandoned terraces and a notched valley

]
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indicative of more than one cyvele of downocutting.

0jsi Lowland

Physiographically the Ojail Valley can he divided into

two halves, one on either side of the Tentura RBiver, The



eastern hall is belng aggraded 2s borncout by the larpe allu-

vial fens acoumulating on it in front of the Santes Vnez., Also,

2

the mlﬁ river terraces {Orkview Terrace) are now ingclined 1 to

¢ degrees to the norih a ginking and tioping to the

Y

north, The weest side of the Venturas Biver is & vplain of

s atripped Hesvpe surface with
& mantle of residusl seil. In conneotion with the sinking or

tilting of the sactern half of Cjai Valley, it is interesting

the point where the ¥atillija has suffered the greatest zmount

E’*’!

of overurning. The downsinking %o the northeasi is further
evidencsd by &ll the streams cutting at thelr east banks,

The river terrsces in the 0jai valley are known zs the
Dakview Terrzce series and comprise about six diffsrent levels
up to & 1000 fest. The upper iterraces can be correlated with
the terrace levels at the Tip Top 011 Fleld in the west end
of Bulvhur Hountain., The terraces in the eastern half of

jal Valley esvidence that an old giream once flowed westerly

through it to join the Ventura Biver., ¥irror Lake on the
sekview Terrace 1s an oxbow lake,

The bulk of the sent drainape of the 0jai Valley

Zan Antonle Ureel,
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This province acts as 2 barrier between the Ojai
Yalley and the Cosstal Hills, The elevation of Sulohur

Hountain is due for the most part to erosional

A e : N
the siliceous Modelo shales. The =south
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g negessary to permit the acoumi-

The Saugus enoch opened with the teginnines of
suosltion of cosrser meterial into the basin, Pirst fine
sands, follewed by cosrzer sends and then very coarse con=-

clomerates. The conglomeratss scted as 2 forerunner of the

events to come. Sometinme during Saupgue time, vpost-denc

of conglomsrates, the Ventura Pasin was uvlifted and the
sediments folded and faulted to give the structures now

troepsable, Thime deformstion has besn galled the Pasadenan

orogeny.

Teoonomic Ceology

Teonomic geocleory will coneizt of 2 brief discussion
of the o0il industry, The earliest wells in the nusdranple
weye ghallow ones in seeps along the south front of Sulwvhur

Mountain, The nexrt develovment was that of the Tin Torn field

st the head of Fresno fJanyon. The Tip Ton wells are shallow

end fray their o0il from frascture seepage in the Yodelo, A
few are 8till producling smell amounts of oil., The big-scale

croduction began in 191€ with the discovery and development

of the Ventura Avenue field. To it has produced some

180 mill

inn barrels, Two wmore Tislds hazve since come into

Janid
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This discussion 18 1o accompany the topopravhic map
made of & part of the Mojave Quadrangle near Tehachapi,
California, It intends to give & brief outline of the
mapping methods and then to discuss the geology of the
particular ares,

The map was made in conjuadition with the Topogrephle

5 g o

pping course offered by Stanford Ualversity in thelr summer

geology survey of 1BS7. The work

mapping an area approximztely ons souars
wile. An accurats base line and primary trisnsulation systewm
was first esteblished by the entire survey; then each party

«

plotted thelr own secondzary triangulation system with the
5 i i

£y

T

plane teble and proceeded with the topography and geology.
4 peneral stetement of the geology of Tunnel Area

3 of pre-Juraseic {?) metamornohic

(see map in »ocket): 8 serie

marbles, ouartzites, schists and gnelsses, intruded by &
granitic mass which outcrops just ocutside the area, Strati~

gravhy is extremely difficult,

Marble; most distinctive because of its

relative omurlty. It 1s & cosrsely crystalline limestone,

white %o bluew-gray in color, locally carrying swall ocusntities
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usually

comnliar, In

la. Hometimes 11 occurs in the suartzitic complex,

for a short distance in the marble, sup reeasting

is a multiple one and is represented

ush zones in both the marble and guarts commi@x,

e 1s not traceable merm s the entire srea. &
lack of outcrops snd sufficient field time %o devoie to

,

ceselteted leaving the nroblen unsolved,

m

gaology ne

The complexity of the cuariz-gneisses sbhxst?, &mﬁ
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Peculiar topography due to soil creep(?) just east of
Tehachapi. Looking south
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