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INTRODUCTION

Loeation

Signal Hi11 1s loested in the northern limits of the elty
of Long Beach, Los Angeles County, California, approximately two
and a half miles north of the Pacifle Ocean waterfront. It reaches
an olevation of three hundred and sixty-four feet and is the high-
eat point In a.aeries of 1owwiy1ng hills that extend from Seal
Beach in Orange County, to the Dominguez Hills, approximately ten
miles to the northwest. Signal Hill 18 a portion of the Long Beach
0il field.

Review of Literature ’

Arnold (1, pp 30«32) in his report on the marine Flelstoocene
at San Pedro, California, gave & brisf but falirly detalled account
of the Flelstocene stratipgraphy and paleontology at Slgnal Hill.

He listed a fauns of one hundred and sixty specles from the "Upper
San Pedro" formatlon (Palos Verdes sanda), but he found no fosasils

in the underlylng sands and gravels. Howevar, Arnold considered

this latter group to be equivalent to hies "Lower San Fedro” formation
(%an Fedro sands). So far as I know this 18 the only published

report that has a detalled account of the Plelatocene at Slgnal

Hi1l. |

Eaton (5, p 124) considered the ralos Verdes sands on
8ignal H11l as being equivalent in part to the warm-mater Hell
Canyon formation of Lower Flelstocene age rather Upper Pleistocene,

Grant and cale (7, p 43) sugrestoed that the "Upper Han
Pedro" on Signal Hill might possibly belong to the basal warmewater
Las Fosas zone instead of the Palos Verdes sands because the beds
are deformed and there are two warm-water horlzons in the Fleistocene

instead of one.
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Professor Tieje (7, » 43) also suspected that the "Upper
Jan Fedro" beds at SignalAﬂill belonged to the Laa Fosas zone,
Furproae of Report

I spent the summer of 1938 atudylnpg the stratl raphy and
paleontolopgy of the two Flelstocene formations axrosed at Signal
Hill. Speciaml emphasis in this study was nplaced on the lower seriles
“of sands and gravels. from which a large representative fauna was
eollected. Previous to this no fossils had been reported from this
lowar group of sediments, It aocoms desirsble, therefore, to recerd
the results of this investipgation.
Acknowledgments

I wish to expresa my aprreeiatlion to Dr. W. F. Woodring
of the United States (eological Survey for supgroating the problem
and for eriticlsm and advice. Dr. W, .P, Popenoce, Curator of
“Invertebrate Paleontology at the Californis Institute of Technology,
has had goneral supervision of this paper during its preparation.
He has offered many valuable suggestlions regarding the faunal
relations and stratigrarhy of the Signal Hill formatlons. Mr. H.
Hollis Reamer and Mr. John 7, Christensen of the California Institute
of Tochnology have rendered valuable assistance in the fleld. The
Golish colleetion of Reeent shells and the collections from the
Flelstoceno of Southern California, both at tre California Institute
of Technology were found indlspensable in making comparisons with
the Signal Hil1l foasils.
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STRATIGRAFHICAL ROMENCLATURE

Before proceeding with a dlscussion of the geology of
Signal HA1l it 1s perhape advisablo to give a brief discussion of
the stratigrarhical nomenclature uiud in this report.

Arnold (1) used the terms "Lower San Pedro" and "Upper San
Pedro" for his formationa of Lower and Upper Plelstocene age. Kew
- suggested 1n‘work for the United States Geolopieal Survey, the names
"San Pedro" and "Falos Verdes " for Arnold's "Lower and Upper 5@5
Pedpo" formations. These hnvé been accepted by the United States
Geologleal Survey and, necordingly. will be used in thia report.

STRATIGRAPHY

General Statement - |

The rocks oxposed nt the aurface on Signal Hill are composed
of loosely consolidated marine sands end gravels. They are divisidle
into two rormationsyitlj the Palos Verdes sands of Upper Fleistocerp
age and (2) the San Fedro sands of Lower Pleistocens agee The
Lower Pleistocene s;ndn are found in oll wells at all deptha down
to 1000 feot. No formatlons older than the San Pedro sands are inown
from surface exposures, but subsurface data show tho Lower Plelstoe
cene 40 be underlain unconformably by the Pico formation of Upper
Pliocene apge, approximately 1300 feet thick which in turn 18
unconformably underlaln by the Lower Pliocene Repetto formatlion
which is approximately 2300 foet thick at Signal Hill, and which
contains most of the oll-producing horlzonas, These Fllocene sedi-
ments are more consolidated than the Plelstocene and conaist of
alternating beds of sand, sandy shale, and shale. Some of the wells
below a depth of 5000 feet have entered a hard blaeck shale which
is belleved to be Upper Mioecone (2). The columnmr section (Fig. 1)

ghows this suecession in more detall.



jan Fedro Sanda

The San Pedro sands 1in the Signal Hill area conslst of a
goeries of falrly well~bedded, though locally cross-bedded, loosely
consolldated marine ailts, aands, and grevels. They are gray-colored
when fresh but because of the many local brownlsh pockets and lonses,
and the general tendency to weather out with a brown color, the
geries ia emslly distinguished by its brown color from the overlying
gray Palos Verdes sands. The fragments vary from silt slsze up to.
four or five inches in dlameter. The majority of theme pebbles are
wellerounded, slightly weathered, and of an assortment that seoms
to indicate their derivation from a poassible quartz diorite region,
- A few rounded pebbles of shale were found in the coarser beds. The
1lithology of these fragments is very similar to the Mioeene shale
beds exposed in and around San Pedro. Cn the north slope of Wator
Tank hill (Fig. 4), in a small ravine about 200 feet east of the
lowermost 01l well 18 an outcrop of a wellecomsolldated pray sllt -
almost a shale., In lithology it cloaaiy rogemblos a portion of the
Miocens shale exposed on the Falos Verdes Hillas, but because of
1ts stratigraphle position 1t is belleved to be a aonsolidated
lens of the San Pedro sanis,.

Although a mood deal of leneing occurs, as 18 natural in
a gravel and sand serles, the Gan Pedro mas a whole at lesat in the
expogad portlon, 1s fino-gralned in the lower portion ond coarsest
in the uppermost part. This is the reverse of normel order of
depoaitibn but 1t may be explained by the fact thnt the surrounding
uplands were prabably undergoing initisl dieasprophic dl&turbanuaa
preparatory to the great Pacific Cosst Plelstocene revolution,
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On Water Tank hlll the San Pedro sands are finer-grained
and more firmly consolidated than on Sipgnal Hill proper.

MAn exceedingly fossiliferous silt lense was found in the
lower part of the exposed 3an Pedro in the old resorvoir cut (Fig. 4).

The exposed portion of the Jen Pedro sands on Signal Hill
is approximately 75 feet thicke As indicated in a previous paragraph,
the well core eviience tentatively places the thickness of thé Lower
Flelstocene succesalon of which the Ban Pedro sands are a part at
about 1000 feet. Whether thls sectlon belongs to the San Fedro sands
entirely, 1ls not known.

The Sen Pedro sands are the core of Signal HA1ll and thusly
outerop on all sidea of the hill, whorevoer an artificial cut or a
small ravine has cut through the overlying Falos Verdes sands.
The dips are variable but are usually ateep, ranging from 15 to 40
degreea. In general, at any given point, the beds dip In the same
direction as the aslope of the hill,



Palos Verdes Sands

Reating unconformably on the tilted brown San Pedro beds
at Signal Hill 1s a gray stratum of exceddingly fossiliferous,
unconsolidatoed, marine gravel. The matrix varies from fine sand
grains to pebbles three inches in diameter. lost of thoae pebbles
are frash, subangular to well-rounded, and of a heterogeneous
agsortment. However, no fragments of Mlocena shale which are common
to the Palos Verdes sanda at San Pedro were found in the Signal -
Hi11l loecalities. The fossils are wellepreserved and may easily be
removed from the matrix by hand. The gravel stratum varies from
three inchea to about two feet in thlckness,.

Overlying the fossiliforous gravel 1s a massive deposit
of fine, gray, mlecaceous, unconsolidated sand., No fosslls were
found in it. The sand varles from two to over ten feet in thieckness.
It thickens to the south and west where 1t replaces or overlies the
basal gravel. Arnold (1, p 32) suggests that the 41 feet of sand
oxpored in the sea ¢liff at Long Beach i1s a continuation of the
Palos Verdes exposed on Signal Hill, Because of a covering of
vegetatlion and a olty ordinance against eoxcavation thls statement
could not be verified. It 1s probably a continuation, however,
bhecauase af the fauna reported by Arnold and the dip in that direction
on the south side of 3ignal Hill,

The basal gravel is falrly uniform in character wherever
exposed excopt in the Cherry Avenua eut (Fig. 4) where the pebbles
are more weathered and the fossils are seml-cemented together
by ealelum earbonate - a coquina-like mass. Tho overlying sands are
remarkably uniform in color, texture, composition, and structure
wherever they are found in the Signal Hill reglon,

The Palos Verdes sands at Signal Hill can always be easily

recognized by its lithology and faunal content.
|
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The Falos Verdes sands are absent from the northwest side
of Sipnal Hill., This absence is probably due to erosion and
pogaible patchy deposition of the sediments. On the omsat slope of
Water Tank hill in a dump are ralos Verdes sediments and fossils.
However, they are not in place and most llkely wore dumped there
after bolng hauled from some other locallty. Outside of this
ccourrenco, the Paloa Verdes sands are not rresent on this hill,

The dips are gentle and c¢loiely follow the alors of the
hill both in direction and amount.

Overlying the Falos Verdes sande are about two to over
twenty-{ive feet of dark brown sandy so0ll, the thickoat part being
on the crest of Signal Hill.



PALEONTOLOGY
Fauna Colleected From The San Pedro Jands
Gaatropoda
Amphissa columblana Dall
A. roticulata Dall
As Qantricaaa Arnold
Bittium zaperum Gabb
Bas eatalinense Dartach
Be larum Bartsch
Be ornatissimum Bartach
Be rugatum Carpenter
Bursa callfcernlies Hinds?
Callliostoma canalioculatum lartyn
Ce costatum Martyn
Canecsllaria tritonidee Gabb
Clathurella conradiana (abb
Conus ealifornious Hinds
Crepldula adunea Sowerby
(!« exenvata Broderip
C. nummaris Gould
Ce Onyx Sowerby
Ce princeps Conrad
Zpitonium indianorun Carpenter
Fusinus barbarensls Trasl
Mangelia hecetae Dall and Bartsch
Mitrella caéinata Hinds var. gausapata Gould
M. tuberosa Carpenter
Moniliopels inecisa Cerpenter

Nassarius mendiocus Gould
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N+ mendieus Gould var. cooperi Forbes

Ne porpinguis Hinds

Natieca clausa Broderip and Sowerby

Neptunea tabulats Baird

Neverita alte Dall

Ne reclugiana imperforata Dall

Olivella pedrosna Conrad

Folinicea lewisil Gould

Sella montoreyensis Bartsch

Surculites carpenterianus Gabb

Terabra alboeineta Carpenter wvar. pedrosna Dall

Tritonalla barbarensis Gabb

T. lurida Middendorff

T. poulsconi Carpenter

Trophon eurymate Dale

T, multicoatatus ‘sohscholtz

T« pacificus Dall

Turbonilla pedrosna Dall and Bartsch

Turcica caffea Gabb

Turritella ecooperl Carpenter
Pelecyroda

Botulsa dlegensis Dall?

Cardita ventricoaa Gould

Clementia subdiaphana Carmenter

Corbula luteolas Carpenter

Cryptomya callifornica Conrad

gGari edentula Gabb

Laevicardium corbla Martyn

L. quadragenarium Conrad
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Lueina acutilineata Conrad
L. californica Conrad
L. nuttallil Conrad
Le tomuiseulpta Carpenter
Macoma calcaresa Gmolin
s inquinata Deshayes
NHueula castrensis Hinds
Mueulana taphria Dall
Panope geneross (Gould
Pocton hastatus Sowerby
Pe islandlicus Muller var. hindsil Carpenter
Pe islandious Muller var. Jordani Arnold
Fe latlauratus Conrad
Pe multirugosus (ale
Fe stearnsll Dall
Pe 8D
Pododesmus macroschlasma Deshayes
Paephidia cymata Dall
Pe oOvalls Dall
Pe salmonea Carpenter
Sexicava artica Linnaeus
Sehizothasrus nuttallll Conrad
3olen alearius Gould
Thracla undulata Conrad
Yoldia scissurata Dall
Seaphopoda
Dentalium nechexagonum Sharp and Pllabry
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Faunal Summary = San Pedro Sands
Total nuuber of specleS.cssssccvesscovvssssscsvvsocrncscscncell
GRSLIONOARseussrascsersnssrsatssssasssoasevanssnscsrnsnsseshh
POLOCYNOAResecsasosensssnsssoonscsassrssvesscssssssococenesesl
SeePhONOAfAssesseassssssncressosvessncssssnssnscessssoscssonsss 1
Spoeles 1iving at Son PodrOcesesvecsscssssccsssosssscsvenseast’
Psrnéntage Of fAUNB.sssvsssesscsssossnssssvossssssssscansall
Specles living only north of 5an FodrOsscscsssscscsscevecsasesl?
Percentage Of TRUNBescsssssonsssssvsncsssssasassssssnvessld
Speeles living only south of 5an FPedrOes.cssssesessesscssces 6
Parcentame Of I8UNSBcesessncasssvscssovsscososnssssssscsse O
Speeles having greatest range north of San PeédrOssecccsssceecsld
Percentage of fOUNRssesssessssssocncsnvsssassssnssscsnseeld
Specles having groatest range south of 5an PodrOcssceccesces 4
Percentage of fAUNAséesssstsossvssstsnsecosssssnsessnrans D

Bpecios EXLINClessvovossssradsesssssoncssssnsioncsnssnsstcens

o

Percentage Of TAUNAsisesvsssscvssvvstessvscssnsscscrsonens

i

Spacles of quostionable habltat.cesvossesvesovccssssossnsces

=

Fercentage of faUNAsieecssessesvarsssssanssssscsssvosnase



Faunal Relatlions « San Pedro Sands

The strata in which the foasils of the San Pedro sands at
Signal Hill were found, were lald down in relatively shallow water.
The medlum=-grained, tan and gray sands in which they wore found
are simllar to the sedimonts which are being deposited in depths
from ten to twenty-five fathoms off Long Beach &t the present
time. The fauna of the San Pedro sands 15 a cool-water fauna. This
is evidenced by the higher percentages of cold-wator affinitles
than warm. 16% of the speeles are now living only north of San
Pedro and 1874 of those that range north and south of San Fedro
have a more pronounced range north than south, Thia 1s at qulte a
variance with the 8% obtalned for the forms now living only south
of San Pedro and 8% for those with a pronounced aouthorly range.
The presence of the southern forms in the San Pedro sands Indleates
a temperate climate, probably somewhat simllar to the present
climate of the Paciflic Northwest. That this cool temperate aspect
was climatlic rather than facles l1s shown by the relatively consatant
ratio between northern and southern forms wherever the San Fedro

sands are found.
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Fauna Collected From The FPalos Verdes Sands
Gastropoda

Asanthina spirata Blainville

Acmaea insessa Hinds

Acteon punctocaelatus Carpenter

Amphissa columbiana Dall

A+ varsicolor Dall

Bulla punctulatus Adams

Calliostoma canaliculatum Martyn

Ce gommulatum Carpentoer

C. trieolor Gabb

Calyptraea mamlillaris Broderin

Cerlthidea californica Haldeman

Conus californleus Hinds

Crepidula adunesa Sowerby

Ce crepidula lessonl Broderip

Cs oxcavata Broderip

Ce nummarias Gould

Cs onyx Sowerby

Ce 8D

Crucibulum spinosum Sowerby

Diodora aspera Lschacholtz

Epitonium indianorum Carpenter

Lacuna unifasclata Carpenter

Lora 8pe

Lucapinella c¢allomarginata Carrenter

Mangelia hecetae Dall and Bartsch

M. variegata Carpenter

Megatebennus bimachilata Dall



Melampus ollvaceous Carpentor
Melanella hastnta Sowerby

Vs micana Carventer

Mitrella carinata Hinda

M. carinata Hinds var. gausapata Gould
Me tubeross Carpenter

Moniliopsis inelsa Carpenter
Nassarius californianus Conrad

Ns cerritensis Arnold

N. fossatus Gould

Ne mendicus Gould

Ne mendiocus Gould var. eooperi Forbos
Ne porpinguis Hinds

Ns tegula Reeve

Neverita alta Dall

Ne recluzianus imperforata Dall
Olivella biplicata Sowerby

0. pedroana Conrad

Polinioes lewlall Gould

Purpura festiva !linds

Pe nuttallll Conred

Retusa carinata Carpenter

Re culeltella Gould

Tegula ligulata Menke

Terebra albocincta Carpenter var. pedroana Dall
Tricolia compta Gould

Te pulloides Carpenter

Tritonalia lurida Middendorff

T. poulsoni Carpenter

Turbonilla pedroana Dall and Bartsch
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T torquate Gould

Te tridentata Carpenter

Turritella cooperl Carpenter

Volvulella cylindrioca Car-enter
Paleoynoda

Amiantls eallosa Conrad

Anomia peruviana A4'Orbigny

Apolymetis blengulata Carpenter

Chama pelluelida Sowerby

Corbule luteola Carventer

Crasginella branneri Arnold

Cryptomya callfornioca Conrad

Cumingie lamelloss Sowerby

Denax celifornieus Conrad

De gouldil Dall

Dosinia ponderossa dray

Laavinmrdium progorum Howsrby

Le quadragenarium Conrad

L« substriatum Conrad

Lima dehisecens Conrad

Lueine nuttnellil Conrad

Magcoma indentata Carpentor

¥« moesta Deshayos var., acolastsa Dall

Me nasuta Conrad

Me Becta Conrad

¥actra californica Conrad

M. elegens Sowerby

M, hemphilli Dall

Mo nasuta Gould

Ke planulata Conrad
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liya oancellata Conrad

Nueula exigua Sowerby

Nueulana taphrila Dall

Oatrea lurida Carpenter

Peoten glbbus Linnaeus var. cireularis Sowerby
Ps latleuratus Conrad

Pe multirugosus Gale

Feriploma planiuscula Sowerby

Petricola cardltoldes Conrad

Pe denticulata Jowerby

Fholas gabbl Tryon

Pitar squalldus Sowerby

FPododesmus maeroschisma Deshayes
Pseudochama oxogyra Conrad

Sanguinolaria nuttallil Conrad
Schizothaerus nuttallil Conrad

Semele declsa Conrad

Se pulchra Sowerby

Tagelus ealifornianus Conrad

Taras parilis Conrad var. sericstus Reove
Tellina bodegensis Hinds

Ts buttonl Dall

Te meropsls Dall

Tivela stultorum Mawe

Venerupsis staminea Conrad

Ve staminea Conrad var; la¢inets Carpenter
Venus fluctifraga Sowerby

V. gnidia Broderip and Sowerby
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V. purpurissata Dall

Volsella recta Conred

Yoldia coorerl Gabdb
Seaphopoda

Dentalium neochexagonum Sharp and Pllsbry
Cruatacoca

Balanus concavus Bronn

cancer #pe.
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Faunsl fSummary - Palos Verdes Sande

Total number of 8Pe0leBeesesessvssucosesscsssssossssssesssslld
Gﬂﬂtrﬂﬁﬂdﬂqwu-ougnooquoooouaao;u--&»nwuaouaﬁuuna-nnauaoaug 60
P@l@ﬂypodan..--no.aawu-uuwt'uu--au00.000pa¢‘¢-tutq»¢usot¢t 56‘
30AphOTOdfcessvevsnusssssavsvsonssanssssssscsssssssssssnsse 1
CrUBLa0ORscerrvestuvssnsvnnesesbssostsnsssscosssssssssssse 2
Speales 1lving at San Pedro.cecescesveessvcscsscscssssssse 91

Parcentage of [AUNAsscssssassssosssssssssssoscossessses 70
fpecles 1iving only north of San PodrOesessesscessossoscns 2

Parcentage Of fAUNBseseessssscssnssssscnsvssscssssosses 1
Speclen llving only south of San Padro....Q.....t...¢...uu 17

Percentage of fAUNRessessssosssesssssscssnsesscsnssnsas L4

Specles having preatest range north of San Fedroseessscsee

£

Porcentage of fAUNRcsecstsscssvvsccnsssctssvaserscsonss
fipecies having greatest range south of 3an Pedro.sesesesse 51
Percentage of faunfesssessscccssenssncsnsscnsssncnensss
Specles exbInclaesssevsvesessescescevssosccscnscssnscsvsnses
Parcentage Of fAUNAcesssrssessscsrscrnssasassscsssssncs

Speclea of qn@ﬂtibﬂﬂblﬂ habitatessseesasussvssesossssscese

IVEERE I Eg

Parﬂentaga OF LAUNRessssesssnstsscansnssssusesssnssnsoes



Faunal Relations « Falos Verdes “ands

The fauna of the Palos Verdes sands at Signal HA11 1s
southerly in charscter and represents a fauna that today 1s
1iving several hundred miles south of San Pedro. Not only is
there a relatively 1arga‘per¢entaga of the aspecies now llving only
south of San Pedro (147), but also many of those that are living
at San Pedro have a much greator range to the south (26%) than
the north (4%). Those northern forms present are very few and

rare. The fauna probably lived in semi-troriecal waters as evideneced

by the presence of such forms as Retuss carinata, Bulls punctulatua,

Calliostoma gemmulatum, Laevigardium progerum, and HMactra homphilli,
The assomblage of forms present in the Signal H111 Palos

Verdes sande indleates a fauna that would be found on a low, sandy

conot.
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In the following check 1llst of fossile from the Plelatocene
at Signal H1l11, the spouifio and generiec nomenclature generally
follows that of Grant and Gale (7). The exceptions to this rule
were that of Venus purpurissats Dall, Amphissa reticulata Dall,
Crepidula erepidula lessoni Broderip, Neverita alta Dall, and

Ne recluziana imperforate Dall. V. purpurissata, A. retioulata.

and C. erepildula lessoni are not listed. Grant and Gale (7, p 802)

state that N. alta and N. recluzlana imperforata are the same

spoclos. However, the specimens found on Signal Hill are distinect,
Accordingly, the classification of Dall is used.

The present range of specles was also taken from Grant
and Gale (7). The letter R indicates that a specles is rare in a
given locality, there having been three or less specimens found.
The letter C denotes common (4 to 10 specimens), and the letter
A indicates that 10 or more speeimens were found per locality. In
the c¢olumn marked "Living" speeies now found living only south of
Ban Pedro are indiecated by an 8. Specles living only north are
desipnated by the letter N. Specles that range north and south are
1nd10ataq by an X. Xn means a very pfonouncad northern range as
‘enmparod with that of the southy X8 is vice versa. & indicates
that the apeelea 1a extinct.

The column marked Las Posar (7, p 42) include the species
common to Signel Hill and the calearceous beds and marls exposed
at Lomita Quarry, Hilltop Quarry and Second Street, San Pedro. The
148t of Las Posas fossils was taken from Clark (§, Cheeck List).
The next four eolumns belong to the Timms Foint horlzon. Deadman
Islond and Second Street ate locality names while Zone 1 and Zone 2
are the two faunal zones present at the type locallity at Timms

Foint, San Pedro. Specles common to these loeslities and those of
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Signal HAll are accordinly listed under their proper headings.
These fossils were also taken from Clark's check liast. The San
Pedro sands are subdivided into the three, Deadman Island, San Pedro
Bluffs, and Nob Hill, localitles arocund San Pedro in which they

are exposed. Arnold's (1, Check List) lists were consulted for
Deadman Island and San Pedro Bluffs, while Oldroyd was used for Nob
Hill. Cherry Avenue, Hill Street and Temple Avenue, and Raymond
Avenue are the three localitles on Signal Hill at whieh the FPalos
Verdes sands outerop. Orawfish George’s, and the Ban Pedro Bluff -
the lumber yard of Arnold (1, p 27) are the localitles in which
the Palos Verdes sands are exposed in the San Pedro region. The
Fossils present in tho two latter loealities were taken from Arnold
(1, Check List).
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COLLECTING LOCALITIES

The following 1s a 1ist ol California Institute of Technology
collecting localities at Signal Hill.

1348 In & large oil well cut, 100 feet N 45 © of the northeast

| corner at the Antersection of Hi1ll Street and Temnle Avenue.

1349 West end of the south free of a low hill on the east alde
&t the north end of Raymond Avenue,

1350 The weat face of a road cut on the east slde of Cherry
Avenues 7% feet north of the Cherry Avenue and Bast 23rd
Street intersection.

3351 In the base of & hill eut, 15 feet north of the genter
point of the top of the north side of the westernmost old
cement reservolr between California and Orange Avenues on
the weat and emst, and Willow and Bpring Streets on the
south and north, respectively.
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MAP SHOWING THE COLLECTING LOCALITIES AT
SIGNAL HILL
FIG. 4
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CORRELATION
Jenoral Statement

Before procoeding with a dlscussion of the correlation of
the Fleistocene at Signal Hil1l with the Plelstocenes at San Pedro,

a brlef desorlptlon of the stratigeaphy at San Pedro seems in
order.

The basal marine Flelstocene strata of the San Fedro region
are the caloarsous beds and marls expossd at 3econd Street, Hilltop
Quarry, and Lomlta Quarry. Grant and Gale (7, p 42) refer these
beds to the Les Posas zone and they contain a warm-water fauna,.
Overlyings the Las Posas zone unconformably 1s the Timms Point zone,
the beds of which afe exponsod at Timms Point an! at Boocond Street.
Olark (8, p A1) recognizes two sones in this horizon; a lower which
contains a transitional fauna and the upper khieh has a decidedly
ecol-water fauna.. Grant and Gale (7, p 42) consider this horizon
to be a aseparate formation, but Dr. W. P. Wobdring of the United
States Geologleal Survey, suggests in a personal communication
that the Timms Point horizon is merely a deep water facles of the
avorlying'San Fedro sandas., Unconformably above tiiec Timms Point beds
.are the San Pedro sands with thelr more tomporate-~water fauna. This
horlzon 1s exposed at Second Street and at Nob 1'11l. Truneating this
entire Lower FPleistocenc seétlon are the rFalos Verdes aands of
Upper Plelstocene age.The beds are éxposed at many places around
San Pedro, a few of which are Crawfish George's, Beacon Avonue, and
around the San Pedro Bluff. The fauna 1g decldedly a warme-wator one,

The entire section was formerly exposed on Deadman Island in
Los Angeles harbor before the 1lsland was blasted away in tho process
of harbor improvement.



San Pedro Sands

A correlation will now be attompted botwoon the Lower

fleistocene beds on Signal HA1l and those of the Jan Fedro region.

The ocorrelation 1s based on the following points of evidencos

(1)

1

Total percentage of Signal HA11 spooclos present in
the various horizons in tho San Pedro dlstrict.
Signal HA11l specles found only at Signal Hill and one
loenlity around San Fedro.

The percentage of abundent Signal Hill forms presant
abundantly in the other horlzons.

rercentage of extinet speclies,

Cool or warme-water character of the fauns..

6 Similarities in the faunss as Indicated by comparison

with the California Institute of Technology Southern

California Fleistocene collections.

Total percentage present in other horizons.

LA8 POSES ZONOCeessssvscsossesevesrssssssvsvrsvssaced’
Deadman Igland (Timms Point horizon).ssiecessovevaes39
Second Street (Timms Point hordzon)eiessesvsssesasss3b
Zone 1 at Timms POINbicessevesvesssoccsscssvvsnneeddl
Zone 2 at Timms POANb.sscecssesssvavavasoncsssnseneht?
Dogdmen Island (San Pedro #81d8)eessesssesnsssssavsTl
San Fedro Bluffs (San Pedro sands)ssssssssvesssesees
Mob Hill (Ban Pedro cands)esesvesesesscosvsvennsesst?

The above results suggest that the S8ipgnel Hill Lower

Flelstocene derosits are equivalont elthor to the San Pedro sands

or the Timme Foint hordzon, The Las Tosas zono can be disrogarded

although it has s falrly high percontage of spocles cresent at

Signal Hi1l., The charscteridstic Las Posas faune lived in werme-wators
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the Signal Hill fauna in oodl-water. Furthermore, the characteristic

Las Poéaﬂ forms are not present at Signal Hill,

(2)

Silgnel HAl11 species found only at one locallty.

Neadman Island (Timms Yoint horizon)esesssssssssessees00
Gecond Street (Tirms Point horizon)eeeesessecisscssses 1
Zona 1 at Timms Polnbevesscscscsvssssesssevcnnavsiccsell
Zone 2 at Timme POINt.csevecvecsvcnnvessvivnconsvevsas 2
Demdmen Island (San Pedro BANAB)essevsvsnosissssnsseneld
San Pedro Blutffa (San Pedro 0ANAB)eeeesssssossssssniss 5

Nob Hill (San Pedro aandu)..u....s....«...-.o.-....... 5

This limits the poasibilities to Zone 1, Timma Point, and

Deadman Island, San Pedro sands. The othor four localities can be

neglected because of their low values,

(3)

Percentege of sbundant Signal Hill apeeies abundant in
Zone 1, Timms Point, and Deadman Island San Pedro sands.
Zorie 1 8t Timma PoOIntesswsessvcnsosvecsssessconcssnse?

Dendman Ialand (San Pedro aandn).....--..-a...-...-'.jﬁ

It will be noticod that the Deadman Island San Pedro sands

percentase values are hipghesat throughout these three roints of

evidence, and thus suggest that the Sipgnal HA1Y1 Lower Tleistocone

18 equivalent to thc San Pedro sands. For further verification of

this evidence the extinction values were consultod. Clark (8, p 32)

rerorted the Timms Foint extinetion as being 8.8%. The Signal Hill

fauna 1s in sharp contrast to thls in beins at 47 which in turn, 1a

nearor that of the 9an Pedro sandas. As a final check, the California

Institute of Technology Southern Californie Flelstocene colloctlons

woere studlied. These collectionas show that the characteristiec Zone 1

Timms Polnt foasils, such as Turritella Jewettil, Pecten caurinus,
Thragln trapezoldes, Nueulana minuta praecursor, ppotocardia
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eontifilosa, Cardita barbarensls, were not found on Signal Hill,
On the othoer hand, the 3ignel HIYY spocles closely resemble those
of the San Pedrc gands at Deadman Island. Hence, all this wsvidence
leads to the concluslon that the oxpesed Lower Ilelstocene deposits
on Signal H11ll are equivaelsnt to the San Fedro sands horizon of the
BSan Pedro reglon, and equivelent in faclcs to the San Pedro sands
formerly exposad ofl Dendman Island.

uaeh of the polnts of evidence used in this correlation by
iteelf is not conclugive, but whon the ailx give the same trend,

falrly acourate and mafe concluslons ean be drawn,



Palos Verdes Sands

The warm-water derosits which overlio the San Pedro sands
are equivalent to the rFalos Verdes sands of Upper Plelstocene age in
the Jan Fedre reglons The feuna 18 also of probably tho same faclos
as that fourd in the San Pedro bluffs near the old lumber yard of
Arnold's report (1, p 27). The evidence for this correlation is
based on the remarksble similarities In the espoclies present at both
localities and the similar sub-tropleal aspcet of the two faunas,

At first a posslble ecorrelation might be attempted between
the Zignal H11ll Palos Verdes sands and the beds of thc warmewater
Las Fosas zone because of the warmewater aspect. Howover, Dre We P.
Woodring (7, p 40) has shown that the Las Posas at San Pedro under-
lies beds thet are equivalent to the sands and gravels that underly
the warm-water beds on Signal Hill..

Ho longerange correlations were attempted but from the
collection of Spanish Bight, San Dlego, fossils at the California
Institute of Technology, it im evident that the Signel Hi1l fauna
ia very similar to 1t. Hence, it is considered to be of the same

faclon.
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SUMMARY

Lower and Upper marine Pleistocene sediments ere exposed
on Signal Hill. The exposed portion of the Lower Pleistocene consists
of sllts, sands, and gravels with the coarser sediments belng at
the top of the section. A cobl-water fauna of T7 species was collected.
The faunal assemblage of the Lower Flelstocene is characteristic to
thet of the San Fedro sande horlzon. It is equivalent in facies to the
fauna contalned in the 3an Pedro sends which were formerly exposed
on Deadman Island.

Unconformebly overlying the San Pedro sands on Signal Hill,
are the Palos Verdes sands. They ccnslast of a fossiliferous, bakal
gravel, and on overlying unfosall#feroﬁs, grey, mlicaceous sand., A
warm-water faouna of 119 specles was collected. The fauna is equivalent
in facies tc that found the 3an Pedro Bluffs, San Pedro,California,
end at Spanlsh Bight, San Dlego.
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