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I.
ABSTRACT

The Upper Cretaceous strata of the Simi Hills in the
region of Dayton and Bell Canyons are divided into two
series of lithologically dlssimilar beds. The lower shale
series 1s further divisible into three members. The basal
member of the lower series 1s & fossiliferous shale,
probebly 200 feet thick, which is overlain by an alternat-
ing series of fossiliferous, calcareous sandstones and
sandy shales, attaining a thickness of spproximately 1,000
feet. The upper member of this group is an unfossiliferous
gray shale with an estimated average thickness of 200 feet.
The beds of the lower shale series are unconformebly over-
lain by the Topenga formation and faulted against the mas-
sive sandstones. The upper massive gandstone serieas is
remarkable for its lithologlic homogenelty and uniform
development throughout the area of its exposure. Broken
in only two places by relatively thin shale beds, the
monotonous layers of arkose total 5,500 feet in thickness.
Due to faulting and differential overlap by other forma=-
tions, the total thickneas of the Upper Creteceous
deposgits cannot be measured. The structure, though local-
ly complex, ia in the main raether simple., The Simi Hills
form the southeastern flenk of the Simi ayncline. An ac-
cesgory ayneline 1ls developed in thg northefn stretches of

the Upper Cretaceous exposure. Three moderately large
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faults are present in the area of the report.
The species assemblage ia similar to that of the

Glyecymeris veatehil fauna of the Santa Ana Mountains. It

can be divided into two subdivisions which are referred to

the Turritella chicoensis perrini division and the Meta-

placenticeras pacifieum division of the upper part of the

Glyecymeris veatchii faunae.

The incomplete basal shale member in the Simi Hills
1s correlated with the upper portion of the Holz shale
member of the Williamslformation in the Santa Ana Moun-
tainé. The middle and upper members of the lower shale
seriea, and at least the lowef 1,500 feet of the massive
sandstone series are termed equivalents of the Pleasants
sandstone of the Williams formation which forms the upper-
most member of the Cretaceous deposits of the Santa Ana

Mounteins.
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PURPOSE OF REPORT

A general atudy of the detailed stratigraphy and
faunal divisions of the Upper Cretaceous of the Pacific
Coast, especlally the California region, has been in-
stituted by Dr. W. P, Popenoce of the California Institute

1/
of Technology. He has published a complete dlscussion of

1/ Popence, W.P., "Upper Cretaceous Formations and
Faunas of Southern California,™ Bull. Amer. Assoc.
Pet. Geol. (1942), Vol. 26, No. 2, pp. 161-187.

the Upper Cretaceous deposits of the Santa Ana Mountains,
southern Callifornia, As yet lncomplete is & similar paper
on the deposits of Shasta County. Numerous areas of‘Upper
Cretaceous age have been well known for many yesars slnce
they form the classical type localitlies for most of the
fauna. Recently HE. D. B. Wllson undertook to correlate the
deposits of the Santa Monlca Mountains and his conclusions

2/
are included in a psaper by Popenoce .

2/ Popence, W.P., ibid., ppe 176-180 and 186.

The writer took this present problem under the instiga-
tion of Dr. Popence in order to clerify the faunal and
stratigraphic relation of the Upper Cretaceous of the Simil
Hills to the Santa Ana Mountaina section. Only the
eritical fossiliferous beds underlying the massive gand-
stones of the Simil Hills are included in this study, for

the sandstones have been so characteristically barren of
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fossils, except for two widely separated localltles, that
they have been regarded at times as of continental and on
other occasions as of marine origin (figure 2). The purpose
of this report is, therefore, to make a detalled study of
the biostratigraphy of the Simi H1lls and the relationship
of its faunal history to that of the Santa Ana Mountains.

In conclusion, this thesis is submitted in partiel
fulfillment of the requirements for the Degree of Master
of Sclence to the California Institute of Technology.
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REVIEW OF PREVIOUS LITERATURE

Approximetely seventy-five years ago W. M. Gebb first
called attention to the Pacific Coast Cretaceous deposits
and faunas. Since then many authors have contrlibuted papers
on the stratigrsphy and paleontology of this period. But not
until 1936 wes a key to the faunal succesasion in all but the
broadest aspects presented, In that year the Upper
Cretaceous molluscan sequence in the Sante Ana Mountains was
presented in detsail, furnishing thereby a basis for further
study to understand the relationships of the aeveral units

3
of the Upper Cretaceous on the Pacifie Coasﬁ"/.

3/ fogange, W.P., California Inst. Tech. Ph. D. Thesis
1936). :

Although the Simi Hills show only a small section of
Upper Cretaceous rocks, a number of published accounts re-
late or refer to these deposits. In the closing decades
of the 19th century the massive sandstones of the area were
examined with a view to utilizing this material as bullding

&/
stone. W. A. Goodyear (1) and W. H. Storms (2) described

4/ The numbers in parentheses refer to the bibliography
included at the end of the report.

the presence of the stone, but gave no age determination.
It i3 Iinteresting to note that the massive sandatones were

later quarried in the vicinity of Chatsworth and utiligzed
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in the construction of the Los Angeles Harbor breskwater.
In 1899 Stephen Bowers collected fossils in the region of
Dayton Canyon (our locelity 1159 in this area) and made

this material available to paleontologists of the Pascific
Coast. J. P. Smith (3), in 1900, noted the occurrence of

Placenticeras californicum Anderson in the materisl com-

prising Bowera' collection, thus assigning a "Chico"
Cretaceous age to the Simi Hills deposits. Several years
later F. M. Anderson (4) revised this genus, deeignating

it Metaplacenticerss californicum (Anderson), and noted

its "Chico" age.

One of the major contributions to the stratigraphy of
the Simi Hills was that of C. A. Waring (5), who, although
primarily interested in the Martinez Eocene, published a
long faunal list and the firat deteiled map of the "Chieo"
Upper Cretaceous beds. W. S. W. Kew (7) later mapped the
distribution of the geoclogic formations in this region and
briefly discussed the messive sandstones and underlying
gshales of the "Chico" beds, basing the age determination
of the formation on the work of Waring. In the more
recent work by W. P. Popence (8,9,10) the faunal succession
and correlation of these deposits have been revised in the
light of the sequence of late Cretaceous rocks of the Santsa
Ana Mountains.

Throughout the history of the discussion of "Chico"

strate in the 8imi Hills, various authors have correlated
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this horizon with the "Chico" in other California Cretaceous
sections. Smith (3} and Anderson (4), on the basia of the

presence of Metaplacenticeras californicum (Anderson). re=-

ferred the 3imi Hills beds in time to those at Henley,
Siakiyou County, and Arroyo del Valle, Alameda County,
California. Waring (5) conslidered the basal sandstones of
the "Chico" in the Santa Monlca Mountesins as the approximate
equivalent of the upper massive sandstones in the Simi Hills.
The upper "shsles" in the former reglon formed the top of a
combined mection which was tengatively correlated with the

chico" of northern California . Kew (7), on purely 1litho~

5/ Waring, C.A., "Stratigraphic and Faunal Relations of
the Martinez to the Chico and Tejon of Southern
California," Proc. California Acad. Sei. (1917), 4th
Ser., Vol. 7, No. 4’ pe. 56,

logie grounds, pointed out the resemblance of the massive
"Chico" sandstones to the Panoche formation of the Coslinge
region, Fresno County, Californie. The assemblage of foa-
gils from the Upper Cretaceous of the Simi Hills is very
similar in 1ts specific representation and relative
abundance of individusl forms to that found in the upper~-
most divisions of the Santa Ana Mountains section of
Popenoe (10), and to that occurring in the upper fos-
siilferous Creteceous strata of the Santa Monica Mountalns

described by Wilson (10).
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8.

LOCATION AND GENERAL GEOLOGIC FEATURES

Location of Area

The Siml Hillls are & low northeasterly trending range
forming the western boundary of the San Fernando Valley.
They are situated sbout 25 miles northwest of the business
distriect of the city of Los Angeles., The range ls bounded
on the north by the Santa Susane Mountains, its border be-
ing coincldent with the Santa Susana thrust fault. On the
south the gentle slopes of the hills descend into the
Conejo Valley immediately north of the extreme western end
of the Santa Monica Mountains. The Upper Cretaceous deposits
meke up the summit areas and the southeastern and eastern
flanks of the range, Their slightly curving outcrop extends
on elther side of the Los Angeles-~Ventura county line. The
Cretaceous belt i1s approximately 16 miles long and varies
from 2 to 3 miles in width. These well stratified deposits
of resistant sandstone structurally control the trend and

shape of the Simi Hills.
Vegetation and Culture

An airplane view of the Simi Hills shows that almost
half of the region is composed of bare rock outcropa of
thick bedded, moderately tilted, complexly jointed, mas-~
give sandstones. In much of this area c¢liffs that are
nearly vertical are a dominant feature of the landascape.

Steeply eroded beds piled one on top of the other make of
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each canyon wall a series of giant steps. Moderately dip-
ping "strike ledges"™ on which the gradient is too steep to
permit formation of a soil mantle are formed by a deeper
weathering and retreat of each overlying bed. However, on
the wider "strike ledges" a dense interwoven growth of tall
chaparral and small scrub oek, almost impenetrable, makes
geologic work difficult. On the nofth sidea of the hills
and canyons the vegetal cover is even denser and with a
paucity of roads and trails further hinders a detailed ex-
amination of the region. Tall coarse grass, weeds, scrubby
black walnut trees and great atretches 6f sage~brush are
found on the shaley soils of the basal beds. So character-
istie 1is this plant cover that the soils derived from the
shales can readily be diastingulished on this basis from those
of the sandstonea. Al)l of the canyons with intermittent
atresms support & dense growth of poison oak and groves of
sycamore, California live ogk, and cottonwood.

4 amall portion of the area is under cultivetion and
feed 1a raised for winter atock. In the shaley areas, on
canyon bottoms and flat summit meadows grow an abundance of
grass utilized for grazing., Along the base of the hills
and in the protected valley lowlands of both the San
Fernando and Simi Valleys are sbundant orchards of citrus
trees and walnuts. Only two dry-weather roads croas the

Simi Hills. These are both U. S. Foreat Service roads.
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However, the ruggedness of the topography and the denseness
of the brush make the 8imi Hills a very difficult region to
traeverse.

Physiography

The Simi Hills rise sbove the floors of the Simi and
San Fernando Valleys to an average height of 2,000 feet
above gea level, with the crest line remarkably constant
at thet elevation. As previously mentioned, the massive
Upper Cretaceous sandstones structurally control the shape
and trend of the 3imi Hills. The northern part of the
range curves gently around the northeastern end of the
Simi syncline which is the dominant fold of the srea.
However, an accessory fold, the Santa Susana syncline,
affectes the Cretaceous sandstones, for these are involved
in the folded strata.

The esstern flank of the range presents a steep
erosional scarp bounding the San Fernando Valley syn-
clinorium, while to the west the hills slope gently into
the syncline of the Simi Valley. The summit area of the
range 1s unusually flat and in places is slightly elluviat-
ed forming wide meadows along the Cretaceous exposures.

The eastern and western borders of the interior meadow
areas are respectively, the projected dip slopes of the
massive sandstone layers as they rise foward the high east~

ern erosional scarp, and the western cliffa of the basal
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Martinez (lower Eocene) conglomerates. Consequently the
central region is drained by a linear series of extended
subsequent streams whose tributaries form a rude trellis
pattern. Most of the remaining streams of the Simi Hills
are obsequent with subsequent headwaters and tributaries
flowing through deeply inciaed canyons..

The shele area between Dayton and Bell Canyons has
weathered into & grayish-buff soil which contrasts with
the red colored coarse soils derived from the sandstones.
The topography of the more deeply eroded shale region is
low and rolling with wide canyons in which the streams
meander. In merked contrast is the sharp angular topo-
grephy produced by the erosion of the masaive aandstones;
The deep narrow canyons often end blindly against a sheer

cliff of massive resistent beds, and the canyon walls are

usually & series of giant ateps formed by the erosional re-

treat of each overlying leyer. Locally on the ridge creats
and canyon sides, there 1s often developed a "rock ecity"
type of topography. Waterfalls, rapids, caves, seolian

fretwork and other minor but interesting geomorphologicsal

features asbound in the great expanse of bare rock outcrops.

Struetiure

Broadly apeeking, the Simi Hills form the southeastern
flenk of the Simi syncline. The general structure of the
Upper Cretaceous beds end in fact the whole of the Simi
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Hills reglon is rather asimple, though locslly complex. The
main structural festure of the Upper Cretaceous deposits is
the east-west trending fault croassing the range in the re-
gion of Dayton Canyon and the upper stretches of Bell
Canyon. Thia fault tends to separste the Cretsceous ex-
posure into two parts, each having a slightly different
grain. North of the fault the massive sandstones have a
regional dip of approximately 30° to the west and their
strike forms an arec around the eastern end of the westward-
1y plunging Santa Susana syncline. The steep and rugged
eastern erosional scarp of the range, as its name implies,
probably results from an ancient sea~cliff topogrephy. It
shows a very steep sinuous outline with no suggesting of
faulting, for in the vicinlty of the Chatsworth Reservoir
a group of low outliers whose beds conform in strike with
the main sandstone body, sre definitely exposed. The
development of a flat anticline whose axias liea along the
continuously alluviated valley area between the massive
sandstone scarp and the outliers 1is suggested becsuse low
égstern dips are recorded on the most southerly exposgro

of this group., Thia feature is also borne out by Kew and

6/ Kew, W.3.W., "The Geology and 0il Resources of a
Part of Los Angeles and Ventura Counties, California,"®
U. 8. Geol. Survey Bull. 753 (1924), plate I.

is furthermore indicated on the tectonic map of Reed and
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17
Hollister , probably on the basis of the information sup~-

7/ Reed, R.W. and Hollister, J., "Structural Evolution
of Southern California," (1936), plate I.

plied by Kew.

South of the main fault the massive Cretaceous sand=-
gstones show a homoclinel dip of epproximately 30° to the
weat, steepening a bit as the beds spproach the fault zone.
The strike of this portion of the section parsllels the
trend of the 38imi synoline which forms the main structural
feature of the northern portion of the Calabassas Quadrangle.

The region of this report contains almost all of the
faults now known in the Simi Hills. The previously méntion-
ed main feult of the area truncates the other two and in
both cases tends to slightly obscure thelr relationships
both to each other and to the messive sandstones. The
large fault truncates the sand and shale beds of the lower
shale section of the Upper Cretsceous at the head of Dayton
Canyon, and to the east ecannot be traced beyond the uncon-
formable contact with the Topanga formastion (middle
Miocene), To the weat the fault trace tekes the shape of
a large flat barasigmoid curve, extends across the strike
of the Upper Cretaceous sandstones, and can be traced into
and through the basal conglomerates, sands and shales of

' 8
the Martinez formation. According to Kaw—/;t is finally

8/ Kew, W.S.W., op. cit., plate I.
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loat at the base of the Sespe formation (Oligocene) after
passing through the Martinez, Meganos (middle Eocene) and
Te jon (upper Eocene) formetions. Thus its age can be de-
termined as posteupper Eosene and pre~0Oligocene. It is a
high angle normal fault trending approximately east and
west acroas the central portion of the Simi Hills. The
displacement, shown by offset basal beds of the Martinez
formation, is in the vieinity of 3,500 feet. The down-
thrown side is to the south. The fault plane can be easily
traced in the region of the Martinez formation but within
the massive Cretaceous sandstones it caen only be
determined by & concentration of shattered roeck close to
the fault zone and by greet slabs of calclte strewn on the
surface which show the presence of several generations of
slickensides.

Next in importance is the fault which brings the al-
most verticelly dipping lower shale section into contact
with the massive sandstones. This fault parallela the
sinuous contact of the Topanga formation and trends northe
easterly between Bell Canyon and Dayton Canyon, being
glightly oblique to the strike of the shale beds. It 1s
definitely e high angle fault, but whether 1t is of normal
or reverse type 1a & matter that cannot easily be determined.
The amount of displacement isg unknown but in all probebllity
it 1a nor large since the upper beds of the shale section
and the lower portion of the massive szandstones carry very

gsimilar faunas. The shales on the east side of the fault
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have been upthrown against the massive sandstones on the
west. The northern end of the fault is truncated by the
mein fault and ita southern end is covered by the beds of
the Topanga formation. Only future drilling records in
the .region will bring to light the correct displacement
on this fault.

The third fault of the region forms the western bound-
ary of a trigonal block of massive sandstone whose strike
is spproximately normal to the atrike of the main body of
massive sandstones. The dip of this block, though steepen-
ing to approximately 45° in the western corner, is similar
to that of the reat of the section. The genetic relations
of this fault to other faulting in the region 1s rather
obscure, for no hint of its northward development can be
traced from the point where 1t 1s truncated by the main
fault, and i1ts southern trace gradually dissppears within
the Cretaceous sandstones near Bell Canyon. All of the beds
to the southwest of this fault show a great deal of drag
folding and the offset of a small area of Martinez
conglomerates and sandstones forms an excellent means of
measuring the maximum displacement. The writer has mapped
this fault as a high angle, obliquely slippiﬁg fault with
the horizontal movement probably dominant. The southwest
side has moved southeast and down in relation to the north-
east side. The displacement is of the magnitude of 1,000

feet.
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In mapping this portion of the Calabassas Quadrangle,

the writer ﬁ;a found no dlscrepancies between his work and
9 _
that of Kew .« Hence fileld mapping has been conslidered

9/ Kew, W.3.W., op. cite, pp. 11-13, plate I and I1I,

relatively unimportant and in the present thesls problems

of texonomy aend correlation have received principsal

sttention.
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UPPER CRETACEQOUS STRATIGRAPHY OF THE SIMI HILLS

Introduction:- Detailed reconnaslssence mapping of the Upper

Cretaceous strata in the region covered by this report
(figure 2) failed to reveal any noteworthy differences in
the distribution and relationships of strate aa determined

10/
by Kew « For that reason, a detailed account of the

10/ Kew, W.3.W.e, Op. cit,, plate I.

lithology and stratigraphy 1s presented, and only minor ad-
11/
ditions are made to the brief discussion by Kew + Because

11/ KQW’ WOSOWO’ 1bido’ PP 1l=-13.

of the brevity of the present report, the minor economic
importance of the Simi Hills, and the fact that geologie cor-
relation is stressed particularly, no attempt la made to
classify the stratigraphy. It likewise suffices for present
purposes to employ the more general term "massive Upper
Cretaceous sandstone™ for a particular horizon rather than
designate 1t by a formational name.

The Upper Cretaceous deposits of the Simi Hills conslst
of two very dlatinct units. The lower shsale unit cankbe sub-
divided into three members on the basis of lithology. The
upper massive sandstone unit is remarksble for its uniform

development and similarity over the entire region.
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Upper Cretaceous Shale Series:- The basal shale series of

the Cretaceous is exposed in the form of a narrow sliver
between Dayton Canyon and Bell Canyon. Its limited geo-
graphic extent ig due to faulting and the overlap of the
Topanga formation (middle Miocene). The total thickness
of this unit is approximately 1,000 to 1,300 feet. Litho-
1ogically, 1t cen be subdivided into three members.

. The basal member, 200 feet thick, 1s composed of thin
bedded, dark gray, grayish-buff westhering, concretionary
shales. It contains meny intercalated layers of buff,
medium grained, arkosic sandstones end a single thicker
bed of extremely fossiliferous calcareous sandstone. The
only exposure of this member is in Bell Canyon.

Ah intermediate member, consisting of medium grained,
gray, brown to white weathering, calcareous sandstones,
interspersed with beds of sandy shale which progressively
thicken toward the base, forms prominent "strike ridges"
where it outerops in the region of Dayton and Porter
Canyons. This member 1s approximetely 1,000 feet thlck
and in some areas is so richly fossiliferous that it could
be termed a cogquina. The sandy binding material of these
limy beds is very arkosic and contalns concretions of fine,
gray, micaceous sand.

The upper member is s thin bedded, greenish-gray,
grayish-buff weathering, unfossliliferous, concretlonary

shale. Although it is only 200f feet thick its presence
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i1s well defined by a series of deep cols along the strike.
This ateeply dipping (averaging 73°) lower portion of
the Upper Cretasceous section i1s so badly faulted that it
is almost impossible to obtaln s true picture of its
normal development; hence, the thicknesses listed sre only
approximates. Since the shale serles 1s faulted against
the massive sandstones and both are progressively overlap-
ped to the northesat by the basal conglomerate and limy
beds of the Topangs formation, the total thickness of the

gection cannot be measured.

Upper Cretaceous Massive Sandstone Series:- Dominating the

areal exposure of the Upper Cretaceous of the Simi Hills is

a tremendous development of massive sandstones. This series,
12
5,500 feet in thickness , extends along the summit region

12/ Kew, W.3.W., OD. Cito, p. 12.

of the range, an ares 16 miles long and 2 to 3 miles wide.
In the portion exposed north of the main fault of the Simi
Hills, where the section is moat complete, the dip is re-
markably constant; averaging approximately 30°, while the
strike of the beds curves gently around the Santa Susana
synceline. The axié of this ayncline lies a little north of
the main arterial crossing Santa Susana Pass snd connecting
the San Fernando and Simi Valleys. West of Bell Canyon the
beds heve & similar dip, but tend to strike parallel to the

mein Simi asyncline. The topographic expression of the mas-
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sive sandstone series hasg been descrlibed in the preceding
discussion on the physiogrephy of the region.

The individual strata of the massive gandstones vary
in thickness from 6 to 100 feet. Rach bed is geparsted by
thin bands of silt or fine sendatone, usually from 6 inches
to several feet in thickness. Oxidetion of the rich bio-
tite content of the partitioning leminse tends to color
them dark brown. Almost ell of these sllty layers carry
abundant impressions of plant remains end some oontein
foreminifers.

The massive sandstones are gray, buff to brownish-
orange weathering and highly arkosioc with a remarkably
uniform grain size from the bottom of the section to the
top. At frequent 1nteévals throughout the section small
pebble to cobble sige conglomerste lenses ocecur, usually
immedistely above the silty partitioning layera. It is
in these lenses that the rare foasils of the series occur.
Seattered irregularly throughout almost all of the ine
dividupl sendstone beds are iscléted pebbles and eobbles,
the largest observed being about the size of & pair of
doubled fistas. These rock fragments, all well water-worn
end universally spindle~ghaped, tend to weather out of
the sendy matrix to form amaell clusters of loocse pebbles
in any selight depression and form the dominent tools of
the streams of the region., Also incorporated in the maas-
sive strata are large concretionary masses, spherically

weathering, thet usually form the erosionenuclei for the
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many small caves developed by both wind and water.

The monotonous regularity of the massive beds is
broken in only two places by brown weathering, iron-stained,
gray sheles. One bed outcrops near the middle of the
section in the viecinity of Box Canyon and the other close
~ to the top of the section near the Chatsworth approsch to
the Sente Susena Pass road. The lower shale bed is ap-
proximately 200 feet and the upper only 100 feet in thicke
ness.

The feldspar content of the arkosic massive sendstones
is dominantly orthoeclese. Microeline follows in relative
abundence and oligoslase and andesine are sparingly re-
presented by isolated erystal fragments. Two distinet
types of quarts are present in all thin sections. One
type 1s badly strained and invaeriably contsina bubble-like
inclusions end fine cracks} the other 1s free of all dis~
tinguishing features. Blotite, aslthough plentiful
throughout the sendatone béda, is concentrated in the silty,
orgenically rich interstratal partinga. The only other
minerals present in importent or distinguisheble amounts
are the alﬁeration produets of the feldspasrs, seriecite and
keolinite, and the oxidisged and hydrated limonitic deriva-
tive of the rich biotite content. In the lower part of
the massive amndstone section most of the fractures and
fissures have been filled with fine grained secondery

caleite probably derived from the celeareous beds below.
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The source rock for these massive sandstones was undoubted-
1y granitic and/or gnelasic. The low degree of rounding of
all constituents belies the poasibility that the source was
an older asand.

The sandstone gerlies 1s vnconformably overlain by the
basal conglomerates of the Martinez formation. In the
writer's opinion these conglomeretic boulders, though of
approximately the same compositlon as the pebbles and cob-
bles contelned 1n the Upper Cretaceous sandstones and
thereby indicating a common source, cculd not pogsibly
have originated from the reworking and concentration of the
underlying Cretaceous sendstconess The fragmenta of the
Tertiary conglomerate aversge approximately € inches in
dismeter, but only rarély is & spindle~shaped cobble hav~
ing a long axis with that dimension found in the Cretaceous
beds, Unless the basgal beds of the Kartinez formation were
derived from a horizon containingvsuch particles in the
messive sandastones and which has been completely removed,
it ia probable that the source of these coarse con-
stituenta is elsewhere. However, the arkosic interstitiel
material of the conglowmerates and the overlying buff
sendastones cof the Zocene formetion may well be derived

from a reworking of the massive Upper Cretaceous sandstones.



Figure 3.

STRATIGRAPHIC DISTRIBUTION OF MOLLUSCS

UPPER CRETACEOUS OF SIMI HILLS

L

Fauna | Locality —>

We taplacenticeras callfornicun (Anderaon)

Turritella chicoensis perrini (flat-whorl)

1154

1155
1156

1535

1536

1537
1157
1158
1538

®| 1159
@ 1534

Margarites ornatissimus (Gabb)

%ﬁgumen odides [(Gabb)
Odostomia®™ santane (7) Packard

Meekla navis Gabb

|Cymbophora ashburnerii (Gabb)

‘Trigonocallista bowersiana (Cooper)

o0

Martesia n. sp. (not M. eleausa Gabb)

Cymbophora gabbians (Anderson)

dyrodes expansa Gabb

Oligoptychs obliqua (Gabb)
"Fﬁlgur; hilgardl white

Flaventia lens {Gabb)

uculleea youngi Waring

|Anomia lineata Gabb

Glycymeris vestchil (Gabb)

Cylichnine sp. ¢f. C. costata Gabb

Tenea inflata ((abb) (large variety)

Dentallum sp. c¢cf. D. whiteavesl Anderson

Crassatelle lomsna Cooper

Aclla demessa Finlay

Clisocolus cordatus Whiteaves

Volutoderma averillii Gabb

Perissytis breviostria (Gsbb)

Baculites chicoensis Trask

Trinacria eor Popenoe

trigonia sp. ef. T. evansana Meek
Lys%s cali%orniensis ‘Packard -

Tarritella ossa Popenoe

Purritella chicoensis perrini Werriam

Anchura sp. c¢f. A. falciformis Gabb
isplra shumardisna Gabb ,

[Farallelodon brewerianus Gabb

Eriphyla ovoldes {Packard) .

egaarolax dlatorta Gabb

Eriphyle lapidls Packard

Pachycardium coronsense {Paclkard)

Inoceramus whitneyl Gabb

™Linearia” sp.

Eriphyla lenticularis (Gabb)

“ucullaea sp. ¢f. C. truncata Gabb

orbula Spe CLe Co parilis Gabb

"Tellina” sp. ¢f. | parilis Gabb

huculana n. sp. (poor specimen)

Rare .
Common
Abundant
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UPPER CRETACEQUS PALEONTOLOGY OF THE SIMI HILLS

Introduection:« The Upper Cretaceous fauna of the Simi
Hills is represented by 46 specles and varietles derived
from 11 fossil locelities, These species are apecificale
1y identified, 383 of doubtful specific character, 4;
compared to closely related or simlilar species, 7; or
only generically determined, 3. The fauna consista of

27 members of the pelecypod group, 12 gastropod species
end varieties, 3 cephalopod species, and one doubtfully
determined seaphopod. In addition aspproximstely 28 ad-
ditional apecies wer; collected. MNost of these are new,
several probably represent new geners, and others which
are probably different but are so broken or distorted
that correct 1dentification could not be undertaken.,

Hany fragmentasl and undeterminable specimens of echinoids
and crustaceansj sharik's teeth end fish scales}; as well
as representatives of the brachlopod, bryozoen, coral and
foraminifer groups were to be found during the prepara=-
tion of the mollusc materiasl. These forms, however, were
not included in the faunal list.

4 faunal check list which accompanies this report
(figure 3) givea the species collected at each locality
and their relative abundance. The writer endeavored to
collect as large a representative group of species from

each locelity as possible, took great care in seleecting



24.

those locelitles having the same stratigrephic position,
and extracted the fossils from the matrix in exactly the
seme relative prorortion in which they occurred. The
species ere represented on the chart by symbols denoting
thelr sbundence in each loeslity. In the locality col-
1@ctions, if more than 20 specimens of one species were
obtained, 1t is termed "abundant," if there are more

than 4 and less than 20 specimens the species is "cormon,"”
and forma represented by less than 4 individuals are
"rare.” Loeality numbers from the catalogue of in~
vertebrate fossil localities of the Californis Institute
of Technology are those appearing on the checl list.

The localities are arranged in descending stratigraphic
order from left to right. All localities in the 1100
group were collected by Dr. Popenoe in 1835 and supplement-
ed by the writér; those in the 1500 group were collected
by the writer in 1941l-42.

Review of the Upper COretaceous Fsune of the Santas Ana

135/
Mounteing s= The work of i'. P. Popenoce in the Santa ina

13/ ropenoe, W.P., "Upper Cretaceous Formations and
Faunas of Southern Californis,” Bull. Amer. #ssoc.
Feto Geol. (1942), Vol. 26, N0+ 2, pp. 180=185,

¥nuntains is of paramount importence in the problem of the

detaliled and systematic correlation of the Upper Cretaceous
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of the racific Coast. His methods and results have been
utllized and followed in the preparation of thils paper and
the Simi Hills Unper Cretaceous section 1ls correlated with
that developed by Popenoce in the Santa Ans ilountains.

The foszile of the 3ante £sna Kountaelna sre dlvided
into two main faunal diviasionss thellower Glycymeris

pacificus fsune aend the upper Glyeymeris veatehli feuna.

in turn, the Glycymeris pacificus feuna is subdivided in-

to two less well defined subgones: the Trigonarce

celifornicae division compriaing the lower unit and the

Cucullaea grevide division, the upper. None of the

charecterliatic speclies of these divisions 1g nresent in
the 3imi Hills, except for 2 few long-ranging specles

such as Trinaeria cor, Parallelodon brewerisnusg, Eriphyla

lepidis and Anchure sp. cf. A. felciformis. With the ex-

ception of Parallelodon brewerianus these specles sare

comparatively rare in both the 3imi Hills and the Sants

Ang iounteina. The three subdivisions of the Glycymeris

veatchii fauna are the Turritella chicoensis (typical)

division, the ™urritella chicoensgis perrinl divislon and

the uppermoat Metaplacenticeras pacificum division.

Though meny of the forms which range down into the lower

Turritells chicoensis (typiesl) division &re present in

the 3imi Hillg, the cormmon dwerfl form for which the
division waa named ig not present and the only membera of

the "urrltella chicoensgia group renresented are the glant

round-whorled variasnt and the giant flat-whorled form,
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which in the Ssnta Ana Mountalns have never been found in

the stratigraphic confines of the Turritella chicoensis

(typical) division. In the Simi Hille the absence of this
division ia due to the overlap of the Upper Cretaceous

beds by the Topengs formetion or possibly to its complete
lack of development in the area. Consequently the lowest
determinable fauna of the Simi BHills belonga to the intere

mediate subgone of the Glycymeris veatchii faunae, namely

the Turritella chicoensias perrini division.

However, the complete fsuna la & facsimile, with few

exceptions, of the Qlycymeris veatehil feuna a8 normally

distributed in the Sants Ana Mountsains. Moreover, the

assemblages of species of the Glyoymeris veatchii fauna in

the 3imi Hills show, a&s Popence similarly demonstrated, "a

considerable uniformity from top to bottom of the section
\ 14/

tIGCOTLEPDESDRIROINCEOLY

14/ Popence, W.P., Celifornia Inst. Tech. Ph. D.
Theeis (1936), pp. 39-40.

-Henee, one of the neculleritiea thet would seem to be
encountered in subdividing the uniform Glyeymerls veatechii
fauna of the Santa Ana Mounteins and the Simi Hills 1s the
difficulty of sssigning certain definite end shorteranging
"zone=index fossila™ to certein zones. On a broeder scale
the fallaey of this reesoning is excellently shown by the
atate of the stratigraphy of the Upper Cretacecus before
Popenoe instigated hig work. A4ll of the exposures were

ereally mapped and termed "Chico," reference was mede to
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thelr resemblence to other localities on a lithologlc or on
& feunal hoeia ngually using certain srmonites as "index
fossile,” ané the exposnres were finslly relarated 52 an
indefinite and vacillating nosition in the Oreteceous
golumn by nlazcing them in the aubdlivisions of the. Furovean
sections. Popenone exnlaing this peculierity and sugreats
thet it can be alleviated by deteiled and complete colleew
ticons from every possible locality with the localities ace

y
curetely plotted e« In thie menner an aburdance ol in-

e

15/ Popenoe, W.Pe, Ope cits, pp. 39=-40.

dividuals of each sgpeclesx are nhtained and the zoning ecan
be ersily accormmlished by determining the Aifferences in
the relatlve abundance of asssemblages of apecles whigh
usually have overlarping renpes. Then should certain zonea
he found to econtain species of wide geograrhical occurrence
and short time range, the duszl prescence of these zpecies
and the sgimilarity in the faunal assemblages would leséd bo
an exczllent means of exact correlation.

16/
“urritelle chicoensis perrinl Division it e loweskt

16/ Povenoe, W.P., "Upper Cretaceous Formetiona and
Faunas of Southern Californis,” Bull. Amer. AssoCe
Cet. Geole. (1942), Vol 28, Ho. 29 PP 185"'18‘%’
figure 4.

faunal divigion of the Upper Creteceocus of the Iimi Hills

ia representeéd by the fauna of the basal shale nember of
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the "Upper Cretamceous shale series." This member outcropa
elmost vertically 1n}Bell Canyon. From it two large col-
lections were obtained at localities 1157 and 1188, both
8t relatively the aseme atratigrephie¢ horigon. The
abundant and cheracteristic species of this division are:

Cymbophora sahburnerii, Trironccalliste boweralans, Glyoy=

meria veatchil, Crassatells lomans, Parsllelodon brewerianus,

Eugpira ahumardiané, Turritells chicoensis perrini, 7. ossa,
Perissytis breviostris, Oligoptycha obliquas (large form)

and Margarites ornatissimus. Of these Turritells ossa is

the only form which does not renge higher in the section.
Only a small proportion of the fossil species in-~

digehoua to the besal beds fail to appear in overlying

strata. These forms, Turritelle osss, Eriphyle lapidis

and Teasarolax distorts, are rare (except Te gggﬁ) and also

occur at a low horigon with very limited ranges in the

Santa Ana Mountains. On the other hand Margerites ornetis-

aimus, present in limited numbers in this faune in compari-
son to all overlying locelities, rangea below ite lowermost
limit in the Santa Ana Mounteins., Apparently the range of
thies distinctive species has to be extended. Metaplecen-

ticersas californicum is conspicucusly absent from these

bede deapite the riechness of the.tauna. Therefore, ita
abgence, since it seems to be a short-ranging ublquitous
form in ell of the locslities where it gppears in California

and Oregon, is an even more important indicator of the

position of this assemblage s the lowest subdivision of
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the Glycymeris veatchii fsuns in the 3imi Hills, than the

npreasence of the rere shorteranging forms mentioned above

with the possible exception of Turritella ossa. One of

the peculisrities of this fauns is the giant size of

Oligontyche obligqua which cevelops to almost twice its

normal glzes The other members of this faunael subdivision

are only aversge-gized individuels in comperison with their
development in the overlying beda. The snecles repreasnted
end the relstive sbundence of the specific fauna correlates

very fsvorably with the Turritelle chicoensls perrini

division of the Ssnta Ana lMounteins fauns, hence its
deaignation as such.

17/
Metaplacenticeras vsecifizun Zivialon = Stratigeaphically

17/ Popenoe, W.P., Ope. cite, p. 184, figure 4,

the highest division of the Sante Ana kountaing feuns, this
aibzone was namad after the abundent pregence of the

cheracteristic amwmonite, letenlacenticeras pacificume

Usually intimately associated with thie form is the relsted

tyve, lNetenlscenticervas californicum. IZlsewhere, as in

centrel and northern California, soubthern Oregon endl the
Sente Ane lYountains, these two forms hsve alvevs occurred
together. However, in the Simi Hills faune only Vetaw

placenticeras celifornloum is represented and in the 3snta

Honica Vounteins only Metaplsascenticerss pecificun is pree
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serveds This 1s not a problem in differential facies, nor
is it one of geographical range, for all of the locelities
have gimilar lithology and faunas. Popenoe assumes thaf
the question is answered by postuleting alight differences
or overlappings in the timeerange of the two species.

The Iintermediate calcareous sandstone and interbedded
shsle member of the Upper Cretaceous shsle series is
characteriged by the ebundant preaehce of Metaplacenticeras

californicum end Turritellas ghicoensis perrini. By fer the

greatest portion of the total fauna collected in the Simi
Hills comes from this atratigraphia_horizcn. Corpriaing

41 species, 15 of which do not oceur lower than this
division, the fauna is en extremely rich and welle-preserved
one, Cherscteristic end asbundant forms include the ever-

present Glycymeris veatehli and Qligoptycha obligus, Mare

gerites ornetissimus, Cymbophora ashburnerii, Trigonocal-

liste bowersiens, Crassatells lomana, Trigonies sp. of, T

evansang, Inoceramigs whitneyi and Turritelle chicoensis

perrini. The common types that are limited to this horizon

are: Trinacorieg cor, Turritella chigcoensis perrini (flat-

whorled varlent) end the important duo, Metaplacentlceras

celifornicum and Baculites chlcoensia.

The stratigrephic level of this fsunal subdivision lies
approximately 800 feet above the horigzon represented by the

"Turritella chicoenais perrini division™ fsuna. The cole
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lecting localltles in the sandy member vary from the middle
to the top of the section. Ammonites are rare in the white
weathering beda of localities 1159 and 1535 which represent
the loweat collecting horizon in this member. The rich
fauna of locality 1537, containing an abundence of ammonite
apecimenas, wes collected from the uppermost sandstone bed.
The stretigrephiec interval between the foselliferous
horizons of the shale series, which iz wedged in between
the fgult separating it from the massive sandstones and the
basal beds of the transgressing Topangs formation, lies
scrosa the floor of a widely allﬁviated valley. The writer
could not follow the trace of these beds across this area
due to the soil cover and the lack of topographic expres-
alon within the valley. 8ince the strike of the lover
shele member and that of the intermediate sendy member do
not ocincide, an unconformity may exist between the two
units. However, }t cannct be proved with the evidence at
hand end it is doubted that it will be proved unless future
drilling 1s done in the region. Also, eny unconformity that
mey posalbly exlat at the base of the masslve sandstone
section cannot be determined unless the areas proves to be
of economic value for petroleum exploitetion. To date this
posesibility 2@5”3 remote as, for instence, the work of Kew

2

demonstrated

18/ Kew, E}’.S-"ﬁ., 0D Cltc, Pe 13
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Correlation of this faune with thaet of the Jotew

placenticerss pacificun dlvision in the Santa 4Ang Lounbsins

presents lte difficulties due Lo the sbazence of the sglhorte
ranged ammonlbe zpecieg whose neme the subdivision beara.
Though the anecies included are very characteristic and

e b,

sirnilar, there 1s a slight indlcebion for considering Lhs
Simd Hills feuna am revresencing a& differant time interval,
elther earlier or later, than the Senta 2na Hountains fauna,
That thls faetor iz almost nezligihle in correlating ihe

19
faunae of the two vregions 1s borne out by Porenoce ¢ Due

18/ Popenoe, Vi.P., Celifornis Inst. Tech. i, D
"heale (1936), pp. 47=-48,

to the ocourrvence st locslities 1150 and 1835 of the unigue

essenblate, Pgrallelodon brewerianus, fuspira shwnerdisns

and Lysig californiensis and the sparse representstion of

Hetgplacenticeras celifornicum, it iz probsble thst this

portion of the fzuna maey predete the typical time unit dew

note¢ by the iletaplecenticeres pacificum beds in the sSante

ang kounteins. Some of the above named specles sre foundé
in the feuns of the Schulz conglomerate and the beds cerry=
ing this faune in the 8imi EKEills mey be 1ts egquivalent.

The horizon of locality 1537, on the basis of specles re-
presented and thalr relative abundance, is mors probsbly

the ccrrelative of the ietaplacenticeras pacificum beds of

the 3ante 4na Lounteing.
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Within the stratigrsphic confinea of the Upper Crebta~
eceous masazive sandstones & number of isolated fragments of

Baculites chicoensls have been collected by the writer.

Several geologists previously examining the area have res

ported the oceurrence of this species in the messive sende
20/
stones benesth the bhassl beds of the Kartinez formetiorn .

20 Popenoe, YW.‘ey OD. cite, Do 47.

Hamites ap. has been collected in this secilon irmediately

below the bassl conglomerate of the idartinez formation ncar
21/
the contact of the Simil Valley slluvium .

21/ Personal communication addressed to W.P. Popenoe
by George Richards, lay 194l. Locality of Gordon
%hite.

Approximetely 1,500 feet gbove the bases of the exnoszed
section of the massive sandstones lies the fossil locallty,
1538, The feauna of this locality was found in & coarse
cobble conglomerste near the crest of the easstern portion
of the Simi Hills. The occurrence was first viewed a=
probably renresenting rewori-ed meiszrial from the horigon of
the sendy member of the lower shale sectlion, but during pre-
paration of the foessil material it was noted thet even the

minute 1nitisl whorle of the Turritelle speclimeng were rre-

sent. 7This should obviate the possibility thet the speci~
meng are water-worn as a result of tranaporietion from some
other straticravhic level. ¥oreover, none of the fossila

mwaa included in sandstone cobbles in the conglomerste, but
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wae dellnitely conteined in the matrix between rock frage
ments, .ne fossils were also related to the bedding plane
of tne fragments in & menner thet betokened primary
deposition at thia horizen.

‘he faune is characteristically thet of the letoe

placenticerses pecificur <division. 7The smuonite was not

present but the following species were ccllected: Tur-

ritells chicoensie perrini {gient flatewhorled verient),

Ts chicoensis perrini, Mergarites ornatissimus, Cymbopliora

eghburneril, Meekie navis, Trigonocesllista bowersiane, Syme

borhore gebblana, Olyeymeris veatchii {glant form), Ferige

gvtis breviostris, Volutoderma averillii, Crassetelle

lomane and Reculitesg chicoensis. In the Sante Lne sounte

ains, Turritella chiccensls perrini {glent Tlatevhorled

variaent}, ¥argorites ornetissimus and Jeekls navic ore vew

stricted to the lletaplecenticerss rveacilflicum division. Az

mentioned rreviouely, the renge of Yergerites ornciircimus

should be extended, but the nrecence af the other forus dew
note the position of this leuns guite socurately. .ibs the

excertisn of Anomle lineﬁta, Turritelle chicoensia vevecind

(giant fleb-vwhorled variant) ené Baculltesa chicoensiam, 51l

of the other specles of thig fauns renge through the entire

fogailiferous !pper Sretaceous section in the Siri iiilsz.

‘u

I5 18 thevefore nleced in the ieteplescenticerss pacificum

divisicn. ‘hie type of fauns characterized by a toial

lack of ammonites is often found in the collections fronm
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22/
the Santa Ane lounteins « Thus, i? would seem purely

22/ Popenoe, \.F., "Upper Cretaceous Formations and
Faunas of Southern Cglifornia,™ Bull. Amer. Assoc.
Pet. Geol. (1942), Vol. 26, No. 2, figure 4.

fortultous or the result of facles differenceas; and the

lack of lMetaplacenticerss californicum would not sppear

to be of paramount importance in the determination of the
position of this fruna. The stratigrephic nosition of
this faunel locality 1s, however, of strategic significance,
for 1t conclusively demonstrates that at lesst the basal

|
portion of the masssive Upper Jretaceous sandstones can be

correlated with the lietaplacenticerses pacificumr faunsl

subdlivision of the Glycymeris veatchii fauna developed in

the 3enta fnea Yountsins.
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COHRVLATION OF THE UPPER CHETACHEQUS SECTIONS

OF THE SIFI HILLS AND "HE SARTA ANA WOUWTAIRS.

The Glveymeris veatchii feuna in the Santa ina Joune

taina is restricted to the uvrer portion of the Folgz shale
rember of the Ledd formation end the williams formation.
The latter is divisible into two lithologiec units, the
basel Schulz conglormerate member and the Pleasents sande-
atone member., The “illiams formation, approximately 5CO
feet thick, 1s composed of 20C feet of cosrse sendstones
and conglomerates of the Schulz member and 320 feet of
fine greined sandstones interceleted with mony layers of

22/
calcereous sandstone of the Pleasents member .

22/ Popenoe, 'W.P., op. cit., pp. 166-175,

The CGlycymeris veatchii fauna in the S5imi Hills ep-

pears throughout the complete section developed in the
area. Two lithologlcally distinct unlts termed the "lower
shale series® and the “upper sandstone series” combine to
form the complete outerop of Upner Cretsceous strata. The
"lower shele series” is subdivided into a basal shele men-
ber, 200 feet thiclk, overlain by an intermediate calcareous
sandstone and interbedded shale member totaling over 1,000
feet in thickness, and an upper rember composed of 200

feet of shele. The"uprer massive sandstone series" is of
uniform lithologic character throughout its §,500 feet of

thicknesas.
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The stratigraphic correlation of the two regions is
based on the previous faunal discussion. The incompletely
developed basal shale member of the "lower shale series"

containag the fauna of the Turritellas chicoensis perrini

division ag defined in the Santa Ans Mountains. This
division is restricted to the upper portion of the Holz
shale member of the Ladd formation. The fraction of the
total thickness of the Holz shale which can definitely be
determined as equivalent to the basal shale member of the
"lower shale series" is 100 feet. This upper section con~
gists of an interbedded series of sandy beds and shale in
which ia found an abundance of giant épecimens of Tur-

ritella chlcoensis perrini and Crassatella lomana with

but few ammonites. It is evident thet the beds with the

Turritella chicoensis perrini division fauna are direct

correlatives,

In the 8imi Hills an ammonite fauna appears in the
lower part of the intermediate member of the "lower shale
series." Within this intermediate member the rich charac-
ter of the fauna, the change in lithology from argillaceous
to coarse calcareous sand facies and the relative sbundance

of the included species such as Metaplacenticeras calif-

ornicum, Turritella chicoensis perrini (gilant flat-whorled

form), Meekia navis, Margarites ornatissimus, Cymbophora

ashburnerii and C. gabbisna which are restricted to the

beds of this zone and above, werve to identify this horizon
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as the scorrelative of 'thet of the letaplacenticeras pacificum

division in the Sante Ana MHountsins, Stratigraphically thias
diviaion is restricted to the Pleasants sandstone menber of
the Williams formetion. Since in all probébility it repre~
sents o alight time differentistion, on the basis of the lsack

of iletaplacenticeras pacificum and the presence of Meba~

placenﬁiceras californicum, from the lower portion of this
member in the Simi Hills, the latter may be the ecuivslent
of the HolgzePlemaants transition gone, the 3chulz conglomerate
member. It surely could be no older than this zone and may be

somewhat younger., An upward continuation of the Hetaplacenti=-

ceras-bearing subzone in the Simi Hills is clearly indicated
by the speciea collected at locality 1538. 3Situated 1,800
feet above the base of the eynoscd section of the “upper maoge
sive sendstone series,” this locality is of strategic impore
tence in giving 2 broasd clue to the stratigraphic poaition of

23/ 24/
thia long undetermined section. BRoth Wering end Kew have

25/ Waring, Celley Ope cite, pPe 50

24 Ke‘:";’, !{‘l;ogo‘fyo’ Ofp e C’itc, j I 12,

;,

concluded thet 1t wes of Creteceous age, but only on the basis
of the unceonformable overler of the Martinez formation. The

foeune of this locselity definitely eateblishes an Uprer Creta=
ceoug age determination. The specles represented in the foge

a1l feuna of locality 1538 serve to correlate the baszl part
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of the ™upper massive sandstone series" with the plesmsents
sandstone membher.

It 1g the writer's opinion thet eventually the come
nlete section of the massive sandstones wlll be found to
be the correlative of the Pleasants member of the iillliams
formation. This statement 1s based on the lithologle and
petrographic homogeneity of the sands, the isolated oc~
currences of fossll cephalopod materiel in the conglomerate
lenses, the presence of foraminifera in some of the silty
partitioning beds snd the unbroken outecrop which con-
stitutes a good fleld for future detalled petrologic work.

Hence, in the Simi Hills, the basal member of the
"lower shele series® 1s equivslent to the upper 100 feet
of the Holgz shele member of the Ladd formation in the Sante
Ans Younteinas. The lower portion of the intermediate sand-~
atone and shale member of the "lower shale series™ is cor-
releted with the Schulz conglomerste transition zone be-
tween the Holz shsle and Pleasents sandstone or possibly
with the bssal beds of the latter. The upper ammonite-
bearing part of the intermediaste member and the upper shale
rember of the "lower shale series®™ and the lower 1,500
feet, st lesst, of the "upper massive sandstone series" in
the Simi Hills cen be correlated with the Pleasants sand-
stone merber of the Williems formetion in the Senta Ana
fiountaing on the bhasla of common species represented and

their relative sbundance.
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APPENDIX A

Revision of the Faunal List of Werlng's Report

A revislon of those specles appesaring in the check
list of Upper Cretaceous ("Chico®™) fossils from the Simi
Hills collected in 1910-1917 by C. &. Waring, is deemed
easential by the writer in order to obviate any confusion
or misunderstanding in the differences of specific nomen-

y/
elature between this report and that of Waring .

1/ wering, C.A., "Stratigrephic end Faunal Reletions

' of the Wartinez to the Chico and Tejon of Southern
Californie, ™ Proc. Californis Aced. Sci. (1917),
4th Ser,, Vol., 7, HNo. 4‘, ppe. 56~71.

The c¢lassical localities of the older report form the
nucleus of the collections utilized in this report.
waring's locality 1 is equivelent to locslity 1159 and
locality 2 probably coincides with loceality 1187. The
former is also the locality from which Stephen Bowers ob-
tained the filrst collection from this region in 1200 upon

2/
which J.P. Smith bssed the first age determination .

2/ smith, J.P., "The Development and Phylogeny of
Placenticeras," Proc. Celifornia Acad. Sci. (1900),
3rd Ser’o, G@Olt, Vol. 2, Noe. 1. Pe 26 .

In most camses finsl authority for the revision of the

specific determinations is based on the reorga§i7ation of
3
Gabb's original generic nomenclature by Stewart .« In

3/ Stewart, R.B., "Gabb's Celifornia Cretasceous and
Tertiary Type Lemellibranchs,” Acad. Nat. Sci. Phil.
Spece Pub., No. 3 (1930), pp. 1=314, platesg 1-17.



4} .

Stewart, R.B., "Gebb'a Caslifornia Fossil Type
Gastropods, " Acad. Nat. Sei. Phil. Proc. (1926),
Vol. LXXVIII, pp. 287-447, pletes 20-32.

some cases the detailed taxonomic and curatorial work of
Popenoe has justified e few changes which are herein in-
4

troduced .

4/ Popence, W.P., Californis Inst. Tech. Ph. D. Thesis
(1936), pp. 63-158, plates 9-13.

PELECYPODA

Aella demesse Finlay

1864 ©HNucule truncete n. sp., Gabb, Paleo. California, Vol.
1, p. 198, pl. 26, fig. 184, 184e znd b.

1866 MNucule (Acila) truncata Gabb, Gebd, Am. Jour. Conch.,
ol 2, PP gg ana 02,

1917 A4Acils truncata Gebb, Waring, Proc, California acad.
301., 5010 7, pp. 56, '

1627 Acile demessa n. n., Finlay, Trans. end Proc. N. Z.
Inst., Vbl' 57’ Pe 522,

1930 Acila demessa Finlay, 3tewart, Acad. Nat. Sel. Phil.,
Spec. Pub, No. 3, p. 45, pl. 3, fig. 6.

Parallelodon brewerisnus (Gabb)

1864 Arca breweriana n. sp., Gabb, Paleo. Californlas,
Vol. L, pp. 193 and 235, pl. 25, fig. 181.

1879 DNemodon vancouverensis (Meek), Whiteaves, Geol. Sur.
Cen. Wes. FoSS., Vol. 1, pp. 163 and 392, pl.
19, figs. 1 and la.

1917 MNemodon (Arca) breweriena (Gabb), Waring, Proc.
. Californis Aced. Sci., Vol. 7, pp. 57 and 106,
pl. 7, figs. 5 and 6.
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1894

1916

1917

1936

1879

1203
1917

1930

1864

1879

1903
1917

1930

42,

Parallelodon brewerisnus (Gabb), Stewart, Acad. Nat.

301 Phil Speco Pubo NOoo» 3 Do 69’ plo 5 figc 1.

Crassstells lomana Cooper

Crassatella lomane n. sp., Cooper, Californla State

Min. Bur. Bull. No. 4, p. 48, pl. 3, fig. 47.

Crassatells lomasna Cooper, Packaerd, Univ. Californiea

Pub,, Bull. Dept. Geol., Vol. 9, No. 12, p. 146.

Cressatellites tuscanus Gebb, Waering, Proc. Calif-

ornia Acad. Sel., Vol. 7, No. 4, pp. 56 and 108,
figo 4,

Crassatella lomans Cooper, Ponence, Celifornia Inst.

Tech. Phe D. Thesis, pp. 98«29, pl. 8.

Cllsocolus cordatus Whiteaves

Clisocolus cordatus Meek and Hayden, Whiteaves, Geol.

Sur. Csn. Nes. Foss., Vol. 1, p. 157, pl. 18,
figs. 3 and 32 and be.

Clisocolus cordatus wWhiteaves, hiteaves, ibid., p. 384.

Isocardia chicoensis n. sp., Werlng, Proc. Celifornia

Aced. Sei., Vol. 7, No. 4, pp. 57,62 and 108,
pl., 8, f1g. 3.

Clisoecolus cordatus whitesves, Stewert, Acad. Naet. Sei.

Philo, Spec¢. Pub. No. 5, pe 157,

Flaventlia lens (Gabb)

Heretrix lens n. sp., Gabb, Peleo. California, Vol. 1,

D. 184, pl. 23, fig. 143.

Cyprimeria lena (Gabb), Whiteaves, Geol. Sur. Can. Hes.

Fosse, VOle. 1, pt. 2, Do 152, pl. 17, figs. 15
and 15a.

Cyprimeria lens (Gabb), Whiteaves, ibid., p. 379.

Dosinig milthoidea n. ap., Waring, Proc. Californis

iced. 3¢i., Vol. 7, No. 4, pp. 57, 60 and 108,
rl. 8, figo S,

Flaventis (?) lens {Gabb), Stewart, fcad. Net. Sci.

Phil., Spec. Pub. Ho. 3, p. 247, pl. 4, fig. 6.
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1936
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Trigonocallista bowersiana (Cooper)

lMeretrix nitida n. sp. (?) Gabb, Paleo. Californie,

Vol. 1, pp. 165, 166 and 231, pl. 23, figs. 145
and 146.

Cucullses bowersiane n. sp., Cooper, Celiforniz State

Min. Bur., Bull. No. 4, pt. 5, p. 48, nl. 5,
fig. 16.

Macrocellistag cordata ne. sp., Waring, Proe. California

Acad. Sci., Vol. ‘7, No. 4, PD. 57, 62 and 108,
pl. 8, fig. 1.

Veretrix nitide Gabb vaer. major n. ver., Packard,

Univ. Californie Pub., Bull. Dept. Geol., Vol.
13, o . 10, De 425’ pl. 31, fig. 2«

dphrodine nitida (Gebb), Stewert, Acad. Nat. Sci.
Phil

+y Spec. Pub. No. 3, pp. 260, pl. 5, fig.
10, vl. 6, fig, 6.

Aphrodina major (Packard), Anderson end Hanna,

Callfornia Acad. Sei. Proc., Vol. 23, No. 1,

Pe 28 .

Celve major (Packerd), Popenoe, California Inst. Tech.

Ph. De Thesis, pp. 117~118,

Calva bowersiana (Cooper), Popenoe, Jour. Palec., Vol.

1Y, Fo. 5, pp. 396-307.

Trigonocalliste bowersiana (Cooper), Popenoce, Bull.

am. Assoc. Pet. Geol., Vol, 26, No. 2, p. 184,
figc 4,

Cymbophora gabbiana (4Anderson)

Mectra eshburnerii n. sp., Gebb, Feleo. California,

Vol. 1, p. 153.

Mactrs gebblene n. sp., Anderson, Californis Acad.

3oi. PT‘OS-, Vol. 2, Ko. 1’ De 74’ Dl '7’ figo 186,

Spisule gabbiena (Anderson), Peckard, Univ. California

Pub.,, « Dept. Geol., Vol. 9, No. 16, p. 299,
pl. ?.'7, fig. 2.

Mectra gabblana Anderson, Waring, Celifornie Acad.

Sci. Proc., Vel. 7, No. 4, pp. 57, 63 and 108,
fige 1l.
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1864
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1926

1864

1917

44,

"Mactra" gabbiana Anderson, Stewart, Aced. Nat. Sei.
Phil., Spec. Pub. Ho. 3, p. 211.

Cymbophora gebbians (Anderson), Fopenoe, Celifornia
Inst. Tech. Ph. D. Thesls, pp. 123-125, pl. 13,
fig. 2.

GASTROPODA

largarites ornatissimus {Gabb)

Angarie ornatiseimus n. sp., Gabb, Paleo. California,

Vol. 1, Pe lﬁ » Pl. 20’ figo 78 .

Hergarite ornatissime (Gabb), wWhiteaves, Geol. Sur.

Cen. Mes. Foss., Vol. 1, pp. 128 and 368.

Solarlaxis templetoni n. ap., Waring, Celifornia

Ahcad. Secil. Proc., Vol. 7, No. 4, pp. 57, 68 and
:}.10, ple 9’ fig. 22.

Margerites ornatissimus (CGebb), Stewert, Acad. Nat.

Seil. Phil., Proc., Vol. LAXVIII, p. 315, pl. 24,
figa 1o

Gyrodes expansa Gabb

Gyrodes expanas n. sp., Gabb, Paleo. California, Vol.

1, p. 19, figs. 62, a, b and ¢.

gyrodes cenedensis Whiteaves, Wering, Callfornia

Acad. Sci. Proc., Vol. 7, No. 4, pp. 57,66 end
110, pl' 9, figd Ta

Gyrodes expensa Gabb, Stewsrt, Aced. Nat. Sci. Phil.,

Froc., Vol. LXXVIII, p. 328, pl. 22, fig. la, 3.

Fuaspira shumardlane Gabb)

Lungtig shumsrdiens n. sp., Gabb, Paleo. Celifornia,

Vol. 1, pps 106 and 224, pl. 19, fig. 61.

Gyrodes eompressus n. sp., ¥aring, California icsad,

Sel Froc., Vol. 7, No. 4, pp. 57,67 and 110,
pl. ©, fig. 6.
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1922
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1941

1864

1917

1026

1936
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Polinices shumardiena (Gsbb), Stewart, Acad. XNat. Sci.
P «y Proc., Vvol. LXXVIII, p. 325, pl. 21, fig. 11.

Buspirs shumerdiane (Gabb), Popenoe, California Inst.
Techs, Ph. s Thesis, ppe 130-131, pl. 13, fig. 3.

Lysls californiensis Packard

Lysis suclensis Whiteaves, Varing, Californie Acad.
Sei. Proc. Vol. 7, No. 4, pp. 57 and 62,
(ﬁentative 1dent1fication of poor specimen).

Lvsis californiensis n. #p., Packard, Univ. Californis

Pub.’ mll! D@F}to G‘BO:LQ, vol. 13’ NOQ .10, pe 451’
pl. 37, figs. 2 eand 3.

Turritella chicoensls perrini Merriam

Turritella chicoensis n. sp., Gabb, Paleo. Californlsa,

VOl l’ p. 133’ pl. 21’ fig‘ 910
Turritells chicoensis Gabb, Waring, California Acad.

Sei. Proc., vol. 7, ho. 4, pp. 57, 69 end 110,
pl. 9, fig. 12.

Turritellas chiecoensis perrini n. var., kerriam, Univ.
Tifornla. Pub,, v Dert. Geol. Sci., Vol.
26, No. 1, pp. 38, 66, pl. 2, figs. 1, 2, 3, 4,
8, 7, and 8.

Turritelle chicoensis perrini (glant flat-whorled

varient), Merriam, ibid., p. 65.

dnchure spe. cfe A. falciformis (Gabb)

aporrhais fasleiformis n. sp., Gabb, Paleo. California,

Vol. 1, Do 127, pPle 20, fig. 83,

Anchurs sp., Wering, Cellfornle Acad. Sci. Proc., Vol.
# No. 4:, PP 57 and 65.

Anchura faeleiformis (Gabb), Stewart, Acad. Hat. Sci.

Fhil., Proe., Vol. LXXVIII, p. 360, pl. 22,
fig. S.

Anghura sp. cf. 4. falciformis (Gebb), Fopenoce,
slifornia InsT. Tech. Ph. D. Thesis, p. 140.
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Perissitys breviostris (Gabb)

Perissolax breviostris n. sp., Gabb, Psleo., California,
Vol. 1, p. 126, pl. 20, figs. 82, 82e and 82b.

Perissolax breviostris Gebb, Waring, California &cad.
Sel. Proc., Vol. 7, Ho. 4, pp. 57 and 67.

Perissit§s breviostris (Gabb), Stewart, Acad. Nat. Sci.
P D' PI‘OO., QOI! LmIII, p. 426’ pl 20 fig. 4‘

Velutoderme averillii (Gabb)

Fusus averillii n. sp., Gabb, Paleo. California, Vol.
1, pp. B3 &nd 222, pl. 18g fig., 34 (immature
indivldual).

Volutoderma navarroensis n. sp., Gabb, Proc. Acad. Nat.
St‘-‘ * thi gOIO XXVIII, pt 2890

Fulguraria abbi White, Diller, U. S. Geol. Sur. Bull.
l PP 25, pl. 3, fig. 1.

Roatellites @gbbii n. sp., (unknown, not White), Dall,
TTans. O . nst., Vol. 3, p. 61

Rostellites gabbii Dall (not R. gabbl white), whit-
eaves, ol. Sur. Can. Mes. Foss,., Vol. 1, pt. 5,
p. 356,

Rostellitea abbl White (fide Whiteaves), Waring,
orn a #Acad. Sci. Proc., Vol. 7, No. 4, pp.
5? 68 end 110, pl. 9, fig. 8. See above.

Volutoderma averillii (Gebb), Stewart, Nst. Seci. Phil.,
“Proc., Vol. LXXVIII, Dp. 409»410, pl. 22, figs.
10 end 11.

Oligoptycha obliqua (Gabb)

Ginulia obligqu #p., Gabb, Paleo. California, Vol.
1, p.‘l%f” pl. 19, figs. 64, 64a, 64b and 64c.

Cinulia obliqua Gabb, waring, Californie Acad. Sci.
ggoc., Vol. 7, No. 4, pp. 57, 66 end 110, pl. 9,
s 2¢

Oligop_goha ebli obligue (Gabb), Stewart, Acad. Nat. Sci.
. hil., Proe., Vol. LXXVIII, p. 436, pl. 24, fig.
4,
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CEFHALOPODA

Metaplacenticeras eslifornicum (4anderson)

Placenticeras cslifornicum Anderson, Smith, Celifornia

Acad. Sei. Proc., Vol. 1, No. 7, p. 203 et. seq.,
pl. 25, figs. 1-8, pl. 28 fig. 6.

Placenticeras ealifornicum n. sp., Anderson,

California Aced. Sci. Proc., Vol. 2, Noa 1, p. 78,
pl. 8, figs. 173-177.

Placenticeras californioum Anderson, Waring, California

Aced. Sci. Proc., vol. 7, No. 4, pp. 57, 70 and
110, pl. 9, figs. 16 and 17.

Metaplacenticeras californicum (Anderson), reeaide, U.

S. Geol. Sur., Prof. Peper 147, pp. 1=2, pl. 2,
figs . 1416,

Species Listed in Both Reports

Pelecypoda

Cucullaes youngi Waring

Glyeymeris veatchii (Gabb)

Inoceramus whitneyl Gabb

Trigonia evansansa Meek

Gastropoda

Turrltella chicoensis Gabb

Cepheglopoda

Baculltes chicoengls Trasic

Hauericerss transitionale laring

Species Represented in Wering's Report Only

Amsuropsisg oviformls Gabb Pecten cowperli Waring

Cancellsaris crassa Waring Tarris pliceta Waring
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APPENDIX B
California Institute of Technology

Upper Cretaceous Localities in Simi Hillse

Southeast side of the Siml Hills on the Ventura-Los
Angeles county line, on spur between north and south
branches of Dayton Canyon, 3,150 feet N 76° W of the
southeast corner of 3ec. 28, T 2 N, R 17 W, Calabasas
Quedrengle, Ventura-Los Angeles county boundary line,
Californis.

Limy sandstone beda in sendy shale on south side of
south fork of Dayton Canyor (Porter Canyon), 3,850

feet § 81° W of the southeast corner of Sec. 28, T

2 N, R 17 W, Cmlabasas Quadrangle, Venturs County,

California. '

Sandatones outeropping on ridge crest sbout 300 feet
southwest of locelity 1155. Scutheesst slope of Simt
Hills, Calabasas Quadrengle, Ventura County,
California.

North bank of Bell Cenyon in shales of bluffa above
stream chennel, about' 59 feet below base of massive
Cretaceous sandstone, one mile straight west of the
Los Angeles-Ventura county line on the boundary be-
tween T 1 N and T 2 X (extended to Bell Canyon),
Calabasas. Quadrengle, Ventura County, Celifornis.

Southesst slope of Simi Hills ebout 1.15 miles due
west of Loa Angeles~Venture county line on the boun-
dary between T 1 N end T 2 N (extended to Bell Can=
yon), Cslabasas (uedrengle, Ventura County,
Cslifornia.

Prominent fossil bed on crest of spur between forks
of Dayton Canyon, about 400 feet east of Los Angeles=-
Ventura county line and about 6,000 feet N 23° W of
the southeast corner of Sec. 33, T 2 N, R 17 W, .
Calabesas Quadrangle, Los Angeles County, Californla.

Gray calcareous sandstone outeropping on crest of
ridge hetween Dayton Canyon snd Porter Canyon sbout
375 feet N 759 E of locality 1159, Celsbasas Quade
rangle, Venturs County, Cslifornis.
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White weathering calcareous sandstone, 150 feet south
of locelity 1159, Calsbasas Quadrangle, Los Angeles
County, Californisa.

Gray ssndstone eropping out on ridge crest about 110
feet N 45° & of locality 1535, Cslabasas Quadrangle,
Ventura County, Cslifornia.

Brown weathering sandstone outcropping on north side
of rldge between Porter Canyon and Dayton Canyon
ahout 1,745 feet N 85° W of the southeast corner of
Sec. 28, T 2 N, R 17 W, Celsbasas Quadrangle, Venturs
County, California. .

Smell pebbly conglomerste lens in messive Cretaceous
sandstones near crest of S$imi Hills about 0.8 miles
weat of Los Angeles~Ventura county line and 1.55 miles
N 60° W of the southeast corner of Sec. 33, 7 2 N, R

17 W, Celasbasas Quedrangle, Ventura County, California.

Hemites sp. locslity of Gordon White
(See page 33)

Simi H1lls, a few hundred feet stratigrephically be-
low basal Mertinez beds on south side of 3imi Valley,
approxirately 11,400 feet $ 70° E of Senta Susana
townsite, B.¥. 961, on Southern Pacific Railway, San-
ta Sussna guedrangle, Ventura County, Ceslifornia.
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