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ABSTRACT

In the following paper a report of both surface

and subsurface geology of the liontebello oil field
is givens

Pirst 2 general survey of this ares was made an
then a geologlce map with all field dats plotted was
prepared. Subsurface correlations were made by use
of the electrical logs (Schiumberger) and the subsur-
face structure w-3 studied. .lso dsta from previous
publications and from the core samples of the older
drilled oil wells in this srea was utilized in prepar-~
ing o structure contour map.

This area, beccuse of its large oil fields, has
becn of economical importance for the last twonty vears.
Recently two new fileds were brousht in and it is estis~
mated that these fields are going to make a2 new record
for oil production in the state of California.

One of these new fields 1s on the esst and somewhat
o the south of the old field and the second new field
is located on the southwest corner of the old field,
Both of these fields are of different horizones and much
deeper than the older pool,

The older fleld known as Lontebelld fiecld is ar
anticline,with its axis running in an east =nd westerly
direction. There is a najor unconformity below this anti-

cline beneath which avpears the oil ssnds of the lowver



horizons of the newly discovered pools.

The nature of rocks is highly complicated and
shoreline deposites are well recognized in this area.
Most of these sediments are sandstones of different cha-
racters. These sandstones get coarser and grade into con-
rlomerates from one side and change to silt end at some
instances to a thin layer of shale.

There 1s & blg feult in this area which cuts the upper
most sediments and for which there are some suréace evi-
dences. It is shown {by use of Schlumberger methods) also
that there exists another fault which cuts the axis of the

new eastern filed and of which there is no surface evidences.



INTRODUCTION

Purpogse of Investigatién

This study wes made in partial fulfilment of the
requirements for the Degree of liaster of Science at
the California Institute of Technology.

The Tield work was carried on in the months of June
and duly, 1939, following which this report wes prepered.

liethod of Investipetion

The topographic map prepared by the United States
Geological survey wns enlarged two times, ond used 88 8
bése map, The Brunton compess was used for determination
of ding znd striked.

In the study of the subsurfece structure, records
prepered by the Schlumbercer Corporation were studied.
These are the electrical logs, resistivwity ageinst HoTo-
gity, of the drilled wells.
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GEOGRAPIY

Location
This report lncludes that portion of Monte-
bello iills which is located vetween latitudes 34 017
and 34 03,8' and longitudes 117 04' and 118 08.5'.
They are in the Alhambra snd &l Monte guadrangles, Los-~
Angeles County.
These hllls are some twelve miles southenst
of the clty of Pagadena and some five miles eagt of the

city of L¥s Angeles.

Size of the srcges Studled

Field work weg ecerried on in the Lontedello

11i1ls, covering a territory soue 23,000 fect long and

about 16,000 feet wide.

fHelief and Llevation

The elevotion of the highest noints in this
area is choat 642 feet above ses level. The relief is

~

rather low and does not exceed 480 feeot,

prainag

There ig one lur e stresm, the Rio londo,
rmnnineg  from north to south &nd locuted on the cast
gide of the hills, Yhe drainagzse is south-word oud

21l itlhie canyons eventuclly get tocether und form one



larger streams
On the north side the gullies seem to run
north for & short digtance after which they 2ll go

east-wnrd to unite and joidn the Rio Hondo.

Vegetation

There are two main types of vegetation cover-
the hills which are roughly related to the type of the
s0il and the underlying rock.

On the conglomernte beds cactusg plants have
formed large cactus gardens, while the ahaly area lis

covered with ETABS.

A general view of the north-westerly
part of the area, showing the round-
ed hill tops and the area covered with
grass. The terrace on the opposite
glide hag been developed by the action
of the gtream during uplift of the hills.
Mogt of the northwest hills in the shaly area are used

for malslng oats,etes YUn the dower lands and on the

alluvium beds citrus groves and Truilt trecs are NUMETOUS



aoek ZxXposores

The exposures here are extremely poor. A4 thiek mantle
of goil hag goverad almost all of the hills. HE=zcept some
gullies snd road oute, there are no —— exposures available.

There are three quarries where rock lg taken out for
gommeraial uaeﬂ.; At thece stations the c¢rosg bedding of the

recent deposits is well ghown.,

A view ghowing the thin strate of intermediate
pandstone and silt beds, cimost horizontal,
%?cated at 11-C , and is of Lower Pico forma~-
T1ON &

Culture

There are good roads surrounding the avea on sll four
gsidess On aceount of the prosonce 0f oll welle eusy access
gan be had te almost any poeint by driving un the sontharn por-
tion of the areas FHowever, there are not many roads nr paths
" un the north party but it le not difficult to get Ho all points.
~ rhese hills are surrounded by towns whose outlying districte
arevin the foothillss lost of the lower landsg and plains are

uvged by the farmers for growing vegetables and fruit pgardens.
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STRATIGRAPHY LMD PETRLGRAFHY

There are no igneous or metamorphic rocks in the
area surveyed. Varioug types of sedimintary rocks are
present, The conglomerates grade into sandstone, silt,

and shale.

Recent 4Alluvium cnd Terrace

This area is mostly covered by @ thick mentle of
soil, its thickness varying from & few inches un» t. ilhree
or ever four fest on the side of less steep hills., It is
dark gray to almost block in color, due té the presence
of decryed orgonic materkals in it. 4ll such sreas covered

with this soil are used for ralsing oats, whent, cte,.

Altuvium hos covered has covered most of the arsa
and is specially noticeable at the mouth of the canyons
and at the foot of the hills.

The alluvium hee originated Irom the older conglomer
ate ond shele beds. dueh cross bedding z2nd » brown to red
color with very little or no sorting sre ite choracteris-

tiecs. ‘“he size of the pebbles does not excoed four inches

N

and as o rule they are under two inches in diameter. The
elluviun arades from conrge nnd sondy t¥oes &t the foot

of the hills to much Tiner snd clayey deposite away from
the hilie ~nd in the plains where the slope is not so greak..
Lenesth the soll and merging with it ig this alluvi-

um rnd valley £111 which ig the sceunulsted aaternary

outwash Trom the adjecent hills. uir. nglish in his paper
states,
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below the eonglomerate.

Thies fLormation, the Fernando groop, is lald unconformubly
above the ruente and ie named by Hldridpe from San Fernando
Valley, northwest of Log Angeles, where the proap ie well devel-~
opede L1t 1ig taken t0o be of Pliocene uge bhecause it carries a
digtinotive fauna of marine shells of that age.

Ite lithologicval difference from the iumediate mnderlying
formation, the Puente, i in the general absence of siliceous
ghules, & preater abundance of conglomerates, and slightly less
In-dorations Despite these genceral diiferences, there are sever-
al locmLitiQS'wh@xg it ig diffionit to deoide whother the beds
balong to onea ﬁmﬂméﬁjOn or the other.

Whe buge of this Fernasndo group is marked 'bj] an abrupt

change irom fine-grained sandetone to & coarse gonglomerato.

This is o good example of the unconformities which
are present in these formations. Note how the silt
beds, with mueh shale in them, chenge to conglomer-
ate. above this conglomerate bed is another astrata

of silt and that agnin grodes into econglomerate, This
shows a typical shore sediments whieh is chnrscterige
tie of thesc sediments in this aores.,
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from the basal bodg 01 the Jernsndo to the e¢dpre of the hills
there is a succescion oi lenticnlar conglonerates uepurating
beds of sandstone, shaly sandstone, and sundy clay shale, of
which the clay shale ig *the most abundunt. Thus 1% is ovident
that on account of the lenticularity cha-ucter of theso beds
their thicknese is much subject to change in diiferent locali-
tiess. In this work only two types of bheds are regoprized:
first, the conglomerate, incluoding sandgtone bedeg; anu next,
the shale beds, incloding the sility shtule bedc.

The following figures show the approximate thicknese of
tho bods of shule and aeonglomerate, shown on the maps. Thesge
are dircetly mesgured from the field map sand are correct within
plus or minue terv ~rorcent: shale (inelnding light-grey
siltetone whigh woathors yellow; saveral £ix to eight inech cal-
careous layeirs; fine grey siltctone, which weutherg to impure

clay soil.)

4.0 x LUl = 45U faet 0475 % 1000 = 70501
¢ e . ¢ 30%; y= b x cos 30
X - gos #0% x=a cos 0 § = cos 30°; ¥y s
a

y= 750 X L86005 or y=0649
gog S0 =,8uil8; a =45u0 or about 650 fect.

B N o= ARG HeaoDo . ] .
thus x = 4500 x.Goube ~7 the total thicknes:s

x = o900 feeot is: 5900 + 650 = 4550!

gonglomerate (including sandstone, buff to rsd conglonerute with
muny bonlders ol eyenite, yellow conglomerate, magcive nearly
white sandstone, bufi coasrse and Lirm sandutone und conglomerates.)
There is no way to meusure directly thece beds off the map, but
from the study of the map 1% is evidont that they should exceed

some 1800 faaote
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A general statement misht be “ide that the shale beds and
the gilt beds zre on both top and botiom bordared by consdomerate
beds., In the shale beds on the northwest corner coneretion beds
are seen, oome concretions are as maech as two to three feet in
dlameter.

Wihe lithologsic chorscter of ithis Pernendo susrests thot
it was deposited near shore,"™ wrote Nr. Englésh, "Hether de-

finite proof of tiig conclusion is presented by & collection
of marine shells from the vielnity of San Gorgonio Pass, some 40
miles east of t Puente Hills. These ghells are of aporoxi-
mately the some ooe as those found in the Fernando, thouch thoy
are all Gulf of Celifortia  gspeclies and entirely different Lronm
thoge of the same zge found on the Feseiflce Coust. This difference
lndic&tes’ that & lend borrier existed bebtween the SanCorsonio
Pags regicn and the orea of denosition of the Fermando. This

barrier proboitdy occuplied most of the oresn bétween the Chino-

14

= q

Elgirnore fault =204 the =an Jreinto foult.  The lack of terroces
of Bernsndo beds within this area and the physiosraniie nistory
of the crea confirm the conclusion besed on Pfaleontology that
thles was o land area Buring Fernando tlme.”

For the study and character of the fogsils of the area
the writer sumrests the paper by Ve Al Enplish, The Fernando

Dulletin

Group near MNew Holl, Colifornia, Univorsity of Callitornia &ept
partient of Geo’ pmv,'VGl. B, np. =US -~ S40, 1914 and the paper

by Lir. 2ldzridge on fogssils of Bres ond Blinds Convens,

Pernando used to bho considered the mort imrortent ooolosic

formetion in this sres,but now the Puente Forumstlion is

moat important. fost ot oll iz produced Trom Lheso Fusnite

- oy e Y v . Y, wan ) e e L gy gt L e yey RN - A L e e E g v
sands and nose from ssnds in Lhe us or perd of the cusnte Portic-

a

LI - RS % 1 2 Ay o] o or o PR B ey vk FER I g . N oy e e
Lign. fhe ol i«, bearing goands ore of Lot fine sosdstone and cone
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glomerates Towever, the¢ 01l ic wsnally fouond in the eoarser
beds in tho lower thousund ifeet ¢f J:rnando aceording to tho

informution gathered from thoe nriated literatura.
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PUENTE FORUATION  (MIBDLE

LIOCLIE)©

General Charscter

This formation is si-il'r in age =nd lithology to the
delo Tormotion of Los sngeles wnd Ventura Counties and
is of the some sse ns the sSalinas shele ond Maricops sinake

of trhe state. The Tormation outerops

in tre central

B gy & 2 —y Fun, - o ey L T S, N ey | n oy
iente Lills nortihx of Lhne Wnlttier fsult and

in = belt clong Burruel kidpe south of sante sna River.ihe

Yy

to machalumping end surface creep. Ybe

ar.t

" elternsting conras snd i

e & ined
localiy contuin conplomeraie

ilon &t the mouth of &

river, the boulders belng depopied ot the moutn ile tne

o ¢ ares om Yoy 3 I T B L ST e e - T T ELEa
sard wos carried Torther out. $he shiles congist of {ine

AvY

auarty grains, siliceous nud,

b

ed more or less distomncoous

vories between wide Limits. vavis, who studled

helieves the vorietion in hardness

of colloidel

sileen deposited os on original constitusnt of t.e bed,
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veriety of shole. ihe so eolled "dicstoncceous sholes™  nay

of meiterial of organiiec  Orisin. wome obh-
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mokes i the ascumption that

» of crushed and unrecognisable organic

remnting. ‘‘he author belliewes the shnles to be the result

waters. Yhe entire

FONC «

Lower oshale

The shale 1s aprarently anconformutle on the Yopan-

e it consecutively rests

go formation, »nd

shile,

)

arbeded gand

B gy
SLONC .

tickness varice Irom OV to 40000,

g a conspicnous concrevionery bed and

B & bep . . ”
bor, which run seross

ed out ot
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Uoper iexber

This member le o aixture of ghule, sondstone, snd
conglonarate which crn nob ve correlated In different
sarts of the srea. Yone of tihis menmber mey belong to the
ovevlv ue Fernando formoatién, but in the sbsence of an
unconformity, the cuthor pdts the doubiful beds with the

e

Puente formation. Guterops are poor, nd the strictare

is not worked out between outerors. in some vlaces the

overlyiay dYernando rormuiion 1s clecrly unconformeble,

witlile in other ploces the relationsship s not fent,

Cils ere found,the sre is

middle nnd ugsper locene on the basis of litho-

3

stretipravhile positlion.
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Umoeonformadly above the cvente ig the Fernando gropw, naned
by Sldridge fron the Jun Fornando Valley, 14 ol .08 ungeles, where
the group is well developode It curries o distinetive favna of
marine gshells of Flioosne age. It differs from the Joonte in the
general zbeence of siliceous ghules, a groater abundance of cone
glomerates, anc §lightly loss indoration. The chief ounterop arcas
are in @& 8trip direotly souoth ol the hittiler Ifault, between +hit-
tier snd Yorba Linda, in the vicinity of the santa ana Canyon o0il
field, in the Coyotse ¥illis at Burrsel voint, and on the north side
of the Jhittier Hills.

a4t the wost end oi the Jhittier Hills there is & waell exposacd
gegtion of the rernanco. an abrupt change Lrom the fine-grained
gandatone 0 & coarse conglomerats murks the base oxX the rernando
groupe. The section consivts of alternuting conglomorates and Sand-

gtonces with somo giiltstones and c.aysse 1t shows & genorul pre=-
valence of fine-prained material in the agppar purt oL thoe gaction

of plonmeruts aundé sandstone in the lower art und argo &% the

g

s
3
o

tops. Thig section lg ubout SU00 feet thicke.

Just sast of whittier there ig about <000 feot of Fernando,‘
a yellow sandstone being congidered the base of the group.

along the outer eage of ﬁhe hille botween Jhittier and L&
Habra Canyon thero are some bede of pink to red gravel that dip
toward the vuller wt & giightly smallec anglo than tho mnderlying
nurt of the Feruunco. Lhey uway belons t0 the .un r9dro sormation,
but in the absanee of J{eiinite evidonce of unconicrmity they have

bean idncivaed with the FGrnando.

o
-

gn the ridge botween Jroa and ¢linca Cunyons pogelibiy 99U



the Yernando 1s fine-grained inmpsre gandy clay shule or giltstone
with interbedded Ifine sandstone. The rect is conglomorstes. dast
0f ¢lince the bods dip at gleec. ang.ag, aud o :ely foll seotion
of BUDO-OO0U feet of Jommundo ig exposads. The bedg ars somswhat
goarse grained and conglomorater are more prominent than to the
west of Ulinca.

in tho vieinity of tho santa .na Cunyon oil field ithe lower
1000 feet of the sernando includes macgive beds of white gand-
stone *that are not geen in oth arts of the Zuente Hills. above
thig zong thers 1g gsoitor sandy sbalc ginilar o that found above
the basgal CconrE@ zZone colgawhelc.

In the Jest Coyote Filla only the onteropns at the weet enc

of the hillg certuiniy bolong to the Jernanio. a4t that point so it

gray and yellow fine swnc and ganuy Shule ars intorboddied with minor

amounts of conglomarates UYhe rout oif ftae vost Coyote 1ills 1is
govared with gontly ¢loping bode of yellow gravel wrich probably
belongs o the sun Pedro formatione.

In tihe Forrsel roint region the Fornande is wsll exposed und
ite wneonformable reludion to the wnderlying rosnte ig wall ghown.
Vory 1ittle coarse mstorial is here gregont in the Fornenco; 1%

gongivts 0f soit Sandy sha.o and eiiltstone, gray <hoen Iiresgh and

»,

vellow aft r weathering.

xi
g
£
o
i“»l
ck

Yhe iitholopic charaet v of the PYernanco
wag doosos8itod newr shore. In the vieinity ol .an Gorgonio Jass
merine sheile of asproximstely the same age but all of which wers

3 R e AR em [Eapy Y -
geioeg any ondirasls Jilfercent from thosoe of
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Gulf of <a
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the sare aro foond in the .acific Coast. This didference ig tuken

o
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a8 indicative of o Zand barvier oxisting st that time between
the san Gorgonio Pacs rogion and tho arew of devogition of the
Fornundos.  Yhis borrier probably occunisd mout of the aros bhaw
twasn the Chino=ilginore fuvlt and the san Jacinto fanlt,.

Phe fama in gencral gsomg 0 indicute an age of thoe beds
legss that that of tho busul osurt of the Farnando in iy 10§ an-
paleg Comty gtudied by the writer and greater thun that of the
bads in the vielnity of the eity of 08 4sngsles studied by ..00d47.
Un %hie bacle and in agcordance with the correlilutions mada fox
tho above mantioncd fLarmas with the gtundard tinme sonle, the fawmma
of t2 rsorrando in ithe cuento Hille ghoenld be eongiderced niddles
flioecna.

¢ the wmost lmpor-
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Yhe Fornando of Hhe dis

ta.t terrane in celution oil proauetion, g molt of tho nrosuee
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Region, Southern California; Uogs Bell 76B; 1996
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Arrangenmont of Pliocoene Formations and Jfaunuss in so. Calif,

troop

Formsation

Faunal zones

Foraminilaera

wollosea

fernando

Jibleides lobatus
(D'urbigny)

rectsn czurinus
{Gould)

Upipering Ne EDe

Cibieides mekannai
Galloway and Jisaler

Jvigerina parepgrina
Cughman

Peoten hemphilli (Dall

Bolimina subacuminata
Coghman and 3tewart

Prophosgeyon nodiferom

..epetto

Flectofrondicniaria
californioa
Cushman and otewvart

arenacegus foorms

(G&b?)

Argohheoinum, Ne 8P

wouthern Californis Pliocane rormations

_ Kew

Eaton

compromige

Pieo

Piao

6,200

{Regtricted igo)

santa aals

7,800

santa rauola

{(Repatto)
1,750

'By Ralph Reed
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This 0il productive wrow, known &8 “he ..ontebsllo field,
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Beglide the 4wo major folde there are several small local
folde that might be noticed by the dips and strikee. LKrom the
gtudy of those dips and etrikes on tho f£ield map we note thut
there is & small Lold rpmning almost north and souvth at sbout

L=il and BHe
., Formiy . . .4
Thore ure three suall foldsa tWo g8mall antlielines, and a

grnll syneline in between them almogt in the middle of the nmap

H alf |
4
at H=J and 9-11.
A% thogse n»oints many dips and strikee were taken. There is
also good evidences of the presonee of thece folde in the gonth
glde of the washe A% thig point a nomber of layers grading from

eonglomerate to ailt and oeventually %o shale are oxposed,

This shows another uncon=-
formlty between the shale
beds and the recent allu-
viam in one of the shale
quarrlies in this area,

The conglomerate or the
sandstone beds are missing,
and this thus ghows a misging
member of the group.

Algo at B=D and 11~12 there are two folds running almest euet und
weete Their preseonce wag aleo detected by the doips and gtrikes
obtained in the fields

At ¥=8 und 7.9 in the congloerate beds & number of elube of
gonglomerate were nofticed all having & north dip of about 0O und
a gtrike of almoet ¥ 76° B After following this point towards

the weet snother plage was noiticed showing definite eigng of fanlt=
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inge 4t Leb @nd 6.7 on the road ¢nt there is a thin layer of
ghale about two or three feet thiok and almosgt horizonital next

to & dipping b d of aonglomerste. Following thie Lurther west

A typical view of the

conglomeratic area,

a zone of vesknees ig recognized 4o be present in between the
two hill topg. FPresenge of slickensides in tho conglomerate
beds also confirms the presenaa of a fault zone. Irom the study
of the sectlong prepared in this report the presence of this
feult is eonfirmed, otherwise there is hardly any other explana~-
tion for the gitruotures as they appesr on the map.

Howaver, the exsaet path of this fauvlt towards the eset after
line 8«8 and wost after line 5-0 is not knowne By the nge of
geophysical sorveyling one might be able to locate 1t mure exsctiy.

There is no direct way to messuore the amouvnt or the direa=~
tion of displacement saunsed by this favlt, except it ie well evi-
dent (Note the ﬁectians prepared) that the north side has gone
down and the south gide wvps This favlt le post~folding--ses sec~
tlones. There are & number of cthqr emell folde and drasg folds
egpecially in the shale beds that are not of any importance and

thue are negleoted here.



-
'-.
)
= -
. .0, r C" o E
€l Cxh o . i 17
fi: [ [ C 2 & r—{' A A
. . . . % == * |5 VT e
T ol SRR S .3 it} ® v
¢ = .= O I 2 . } L (2]
59 £ = = e { R ':j i 2
T el M E [E— B
w\.’ T——
A 2

Liacael Conglomerate Zone

Ihal, CORBE SWLOTION Transvergse to tie axis of
O IBTLLO  AITTOT RN
"y &,

2 IDEAL GRAMTIC LOG showing GuOT OGLCLL MOQMATTUR
(@ Lhe LIOITI"W BT LLO 7 TrLh, Calilfornia

Fired Yil

g

Frepared by F.CJALRUBTAN. snpast 19949,
4 Calif. Instituhte of Tech., rassadena, Csal.
3

Zzone

Q00+ (“)T'—-{ Co-nttoured

LotlLome of Tirst ol zone

Mirat
il Covied from the Sumnary of
zorne

4B0lact + o1 - on&uhl10ﬂ‘ af the Calilornia
0il «ields (Vol. 5 jlo. 11).

second 011
aone
1000 +or-

(U?L Sand in aantern
oindvaiidle contais ning
Field la an ror ched ll'?

"011_1()11 of 'ield chanine
s a5 !,}C V"e“fl?(.l'ﬂ_ 'Eid‘.‘(j} a1
QI -

seeond

vil
done

4z5' + or -

. Thive 011
i i




Subsurface structure

& veryv interesting droblem

much economic

ares.,
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Thueg one going down from the most recent derosits
will pess thru Fleistocene and uvnver Pliocene (Upper #ico).

<%

This is unconformnble on top of the lower Fico or the
uppernost portion of Lower FPliocene, These two beds fore o
thickness of =bout 850 feet. Then [follows the Repetto (or
the lowest -orthon of Lowsr Pliocene) and next is the Frin-

and Lower Pliocene which

o

sition zone between unuc Hiocen
ig some 300 feet thick. Then on the hlocene beds are en-
coantered,

it 1=z eosy tq&@e why the structure conbours of

3

the new ond the old flelds do not agrec. The new oil prod-
ueing horizens in the fields southeast and aauﬁiwcst of the
0ld {ield are producling Tmom the uprer Mlocene. The upshot
of it igs thot there smicb have b@oﬁimnort&nt folding follow-
ing the deposition ofthe mlocene beds vwhicwh was followed
by erosion, and development of the unconformitv above which

also observed that

?.Jw

the Pliocene beds were deposgited., 1t
the axis of the new ficld (the older folds) is located to
the south of the fontebello anticline,

Jrom the sbove discussgion the interesting ond imnort
— conclusion is drewn that in this loculity different
enocha of deformation hove produced reserviors which are.

A -~

seonrsbed Tron one asnobhnr.

ohly

By far the noot ismonortant unconforsity of them all
ig the one betwesn fhe mlocene and the Lower FPlioceone Leds.
a1t Lrio ie tobolly coverod un ond shore is oo sapfoce

Fomee oY 1l
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There are numerous nneonformities in thi: area. However,
the begst one exposed iy the one separating the eonglomarate
beds from the mnderlying shale. This is well noticed at the
road out at F.8 and H.4, aleo at Nel and 12.8 by the road cut.

On seccommt 0f lensing out of many of the sandstone and con=

glomerate bede numerone other unconformities are present.

Mlagallaneous Struetural Featurea

On the very east gide of the hille on aceount of numerouns
small and looal fawlte in the wvpper sedimentary bede & number of
dirg and strikes “ﬁnninﬂ in all directions are present.

At polnta 9.6 and 1.9 the Fernando conglomerate beds are
naeonformably in eontact with the regent nneonsolidatod conglo-

merates

Gede on the map.
This shows the conglomerate beds grading into silt
with large conceretliong. slso it shows a local uncon-

formity. Note the small anticline.
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PHYSIO0 A LEY AND & JOMORPHOLUGY

In thie section the land forms of this ares will bs con=
glderad and sprfuge features dleancaeds There is no direct evi-

dence ol tha churacter of the land area from whigh these sedi~
mente were derived, oxgept that portion which might have been
pregerved in ﬁhG‘QfUEGnm land forma, and that ils insufficient
for any positive sugpestions we quote Lr. fnglish,

"I'he physiographie hietory of Jovthern California of whieh
there i8 good record datsg from & time near the and of the Fer-
nando epochs Duridg Fernando time an extensive suriace of low

reliel wag developod over nearly all of the sonthern part of the

gtata."

A general view ghowing the rolling, and

rounded hill tops of this aren.

"The physiographic development of the coastal plain is of great
aconomie interest, as it aifords the only direct evidence availe

able for predieting the poseible position of domes other than
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those alrsudy knowne.s ~he coastal plalin includes two divie-
8ions: one, which will be called the .a Habra torracs...the
other divieion, to the south of this line, is a low slope to-
ward the coust ocoupied by ailuvial fans of the santa aina and
San Gubriel liivera. Coyote Crosu follows the trough between
the fans of theee two rivers.”
"ihere the .o labrs tsrirace Joins the hills it has an al-~

titude of 400 to bHUD feets. The Lower side oi the terrace is only

100 fcet above soa lovel cliese to ..iracda, but it bacomes higher

w

toward the east.s sevical proups of tow hills ocenny the central

o

and sounthern parts of +the torrace for most of its lenpgth. 0f

these the most vrominent are the Jast Coyote und Ject Joyote hills,
The former readh an altitude of 501 foet, and the latter of 10
foet, both being from 150 to 200 feet above the ievel of udjacent
parte of the terrucce - Luring the foruation oif the .a Habra ter-
racog these hills uoted as danms and caused the gtroums Llowing
goathward from the .uente “ille %o bnild vp an wilnvial soron on
L& Tlabra Valloeye 48 the ailovial slope was built up it extendod
tonguee between gaog in the hills and may even have buried some
hills completoiy. llecsutly the La “abra terruece bus been disseg-
ted by tto prinelipal strswung to o maximom depth of wbout 100 faet.
Thig erosion was »robably cavsod by a climstie chunpo to greater
humidity, ae evidence of similur recont cutting isg domnd 811 over

nd central Califocrnias. The moest prominent of thoe stroams

fou

goutharn
that e¢nt La Fabra terruce arc La Brea and Qoyote creeks, along both
of which good ax ounroe ol the L& ‘abra tovroca cesogits say be
fomd."

"Pha position of the .wet and Jeot Joyote hille was determined



by geclopic structuree In euch groun there i8 an sastwuard-
trending anticlinal axis paseing alrogt exXeetly throngh the
tighagt noint, Tro sernunde beds, whieh wre presont at the
gorface over moeet of tre hille, d¢ip at cunsidoer.bly steeper
anples thran the precert cnrlace glopes. In the Jevt Coyote Hilis
the Sar Cedro {7} formation arches over tno ereet of the pills
in almost exact conifornity with their presant fors, if the re-
cont pullieg are disrsgordade .Vicently these hills owe their
height larpely to unlift after sun sodro time., Treir prescut
foru, however, ceourids considerably from that of the dome pro-
dneed by this wplift. .08t of the esrogion that affccted the
hille probably took »lace very soon after the nolifs .nd before
the formation of the L& Habra torrace wag very far advanced, for
the L& “abra epoeh mugt hove been ong ol deposition rather than
of grovion. The Just Coyote Tills, particnlarly, woere modified
in form. ulmost the wrole ¢i the esgtarn dome of theeo hills
wug aut doun below the level ol the precent terrace, wund ol the

N

weetern dome only the sonttewctern purd remsinge In ths Jdeut

Coyotae T1ilie thue noctk sicde wag cunsicorably cut awwy, 4rd Coyote

Gresk evidently followed itg rnreocent course srior $0 the -ost-

¢
iv

f @ s:4ll hill to the west of the

I's
=
| 53
4
s

sen cedro unlidt, as it oot

-

mein renge of hillsed

feomorpholoyrically this areu, baing mogtly ol rocont age
and sedinmentury in chasracter, cun not be mneh discnsseds. owever,
it ig eloury that wft r +the _errig penenlain there was a denosi-
tion uand folloewins tiis doposition of sodimente o syneline und un
znticline wero fomeaed.s Thus tite aresa vwus given & rew sturt for

grosion 4nd weuring oii %he higher ynoints. a4t the srsuent tinme,
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the rounded hill tops, the wide Uw~shaped valleys and the well
developed drainape system of the area suggeste maturity to old

age for thizs srea.

CLOLUGRIC BIsWORY

on top of the ronente formation, middle to upper .idecone in
age, wug laid unoonformablﬁ?%he giltatone, sandstone, and con-
glomerato beds of the Fernando grovp. These beds are very ine-
econgigtent and geem to lense ont in different direetiona. low-
ever, from the survey of this ares, it is evident that on top of
the Fuonte layers thin beds of the Fernando group wore laide Yo-
fore the formation got a oﬁanco to get thicker the arcs was tile
tad one way or the other und the shore line was shifted around
and eongsequently the type of the sediments were chunged from fine
to ooarge or vice~versga., and as a resvlt a nomber of mneonfor-
mities were produveeds. The giltetone grading into shule of the

Fernando group was laid on top of tho Puente conplomerate.

Shale

Cenglo merate
and Sanhdsten=

Then $hig shale was ceoversd by conglomerate and sandetone, -this

gontact being wnoonformable.
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4t this time dve to some external forces the layers were under
a compregeive forges and they yielded by forming an unticline and

gyneline.

sEter this antioline and synceline were formed, due to some
othor or probably the sumne forces, the ares yioelded by breaking

and thos forming a fuult with an almost east and weet dilrections.




oftor the Zfanlt the northern bloeck wasg dropped down and
the son*hern bloek was nashed np, thue forning the vresent form

for this ares as gsen in the prenared ssctiong in thic revort.

SCUTNGLLIC COUTSIDARATIONS

This area is of great economic importances It has been
producing for over twonty years and is expectod to do so for
many years to comoce

Tho antieline described above has been the first prodncetive
field dbrouvght in in this region. I% is well surveyed for the o0il
gompaniss by geophvesical meuns and rather a good record of elec~
trical logs and gores is kept for most of the wells by thom.

Yhore arse & number of producing horizons in thig aran. fThe
nppermost, being in the most recent sediments, was the oldast
productive field of this region. In the recent years, however,
other ﬁew fields are being looutcd in tha deepsr horizons.

Agcoriing %0 the sections preparsd by the aiiforent oil
comaanias' sourch, it is evident that there are three ficluas
definitely sepurate from 0:e anothsr. Uhe Lirst is the old field
on the uppormost zone. ihe second fiocla 18 the new one located
on the sastorn gsiuve of the area and just scuth of the nose of the
hillie =i the thizd “iold is oot or this arca and Just on the
gouth and wesgt eornar of these hillse.

the farthoet down they huve drilled (about 9000 feoet) ot

prasent, i8 in the upper | jocens baeds ahich are from o700 Loet
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on down. “he logieal pluces to drill for oil would be on any
one of the threc fields mentioneds

By the use of sScehlumberper lorging 1t is shown that there
ig a fuault wvnder the upper sedicents running almost ¥ 30 « and
dipoing east. This fault on the ~-5uU00 foet contour will be run-
ning some 4500 fee% euast of the most eastern corner of these
hills, Thns on drilling for oil in thie eastorn field ons gshouvld
loeate the exaet path of this fanlt and avold thuat peth ae long
ag wosgihle.

There are s number of sand and shale cuvurries thut seem to
be of aconomical importunce. There are muny more points thet

might be quarried in casce of demand.
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