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GEOLOGY OF THA
REPEDTO AND LONTIBILLO HILLS
By idller Quarles Jre

ABSTRACT

The Repatto and Lontebello Hille are an sust-west band of
lew hille four miles east of the Los ingeles city halle .is the
hille lie well within the oil prodweing Loe angeles basin,
their geology is of interegt to petroleum geologiste as well as
to residents of the area.

only sedimentsry rooks are expoged, ranging in age Irom
upper Liogene to Recent. %hé only Biooene formation in the
aresa ig the Puente, whioch 1s divided into three members; a
wvhite diatomacecus lower shale, & middle sandetons with shale
lamtile, and a 8ilty upper ehale.

Conformable sbove the lilogens is the Flioscens series,
roepresenied by two formatione: 1) the lower Tliccene Repetto;
and 2) the upper Pliocene Picos The type locality of the
Repetto formation lies within the area where it is aumpcné&
almoet entirely of foraminifera=bearing nmasgive siltotona.

The Pico formation is ropresented by siltstones and iz divided
into an ppper and lowor maember by meane of forsminifera and
megafosuilss The top of the Pliocens veotion ie maried by an
angular onoonformity.

The two rleistocens formatione are the Saugus and the
torrace gravels. The Sangus oonglomerates and siltstones,
of lower rleistooone age, ars separsted from the wpper rleis-

togene t0 iegent non-marine terrace gravels by an angular



mnoonformnity.

The twoe “leistocens aonglomearate foerm.tions are disting-
nighed from one another by thé petrology of their pebbless The
Saugus gontains pebbles axléacité pérphyry; the terrace gruvels
‘are charscterised by a granite with pink orthoclaze and a dis-
tinotive "dappled” diorite.

Foraminifors are useed to £ix ascdurasely the gradntional
iigooene=Fliooene contuot and to divide the rliocene into Lepettio
and Ploo formationse. liollusos as well as foraminifera are abun-
dant in the rioo and meke possible & divielon into upper and
lower Pico members in splte of vniform lithology. The ilolluecan
fannas of the lower Pico are warm water typee; the upper Flae
gontainag s 00ld water assemblage. iegafossils from four of the
‘eixteaen new localities were gtudied, and several species not
previoogly found in the Leos aAngeles bazin were rooognized.

Two sast~waost antiolinee with a poorly defined gynoline
hatwaan them are the prineiple structural onite in the area.
(mly the eastern elosvre of the large Hmet Loe Angeles 4inti-
¢line is found in the northwestern part of tho area. A short
strip of lower Puente shale is expeoesd along the axis of thise
antiaiina. The B8000~fo0t series of ruente and rFliccene forma-
tiong dip sway from the axis 30 the souths Only the lower 1000
feot of the Ppente seotion ig exposed on the north limb of the
anticlines

The oil-produeing Lontebello anticline in the southwogt-
ern part of the ares hae a complex struetuvre and history. The

sorface expodurss of Pieg ailtetone and 3apguz oconglowmoerate



ghow an say&%trie £0ld with a steep sovth 1limb, Sudb-surfaot
gontours on lepetto horizons, however, sghow that, at depth, the
gteaper flank of the fold ig¢ on the north. 7This anomely is
anpced by poet-3mppoe movement on a north dipping normal fault
parallel %o, and 800 feet south of, the anticeline's oreets The
Saugus bade whioh were previonsly on tho flat top of the anti~
gline were dropped 700 foet and are now adjaocent to asteeper
dipping rioo sediments,

Three major distorbances dominated the struootural hlstory:
1} aftor the rioo was deposited, 2) after sunuvgus deposition,
and 3} after the terrsce gravele were deposited, Uplift to dry
land and elight folding oaused the exroveion dﬂ thé Yico silt-
gtone %o a surface of low reliefs The ensning subsldence and
ovarlap of oross-bedded Saugusg eénglom@r&te produoced an angular
moonformity above the Fliocene serilos. ,

The second deformational period, whioh ocourred afta? the
Savgne fornmation was doposited, wae the most intenge. Bath the
ma Jor antielines in the area were formed, and tho bede in the
Repotto Nills were stesply tilted to the sonth. 4 very long or
very active poriod of erogion followed, for apparently 8000 feet
of sodiments wore stripped off the 3Zast Los Angelee aAntioline to
exposs the lower ruente shale bada, 7The f£inal post-saugns ero~

gion surfaces before the tarrace gravels were deposited wore
' 1} in the hepettc 1illa a topography aimilar to the presont, and
£) a near~peneplain where the Lontebello Hille now stund,

The nature and amount of movement doring the third major
uplift, in poat~-terrasce or early Recent time, can be accurately

detornined by the positions of numerons remnanits of a terraoce



surfaoce. The entire lepetto Hills ares wasg raised about 160
feat along the gonthern border and tilted aa & blook to the
northenet, .t the same time the presgent i ontebello Hills wore
formed whon the flst terrace surface was pplifted by folding
at lesst 300 feet, forming an antidline whosse orest rooghly
goinoided with the axis of the earlier pogt~-saogus antioline.
The present topography 1is that sntioelinal ridge modified by

reoent erogione.



INTRODUCTION

The geclogy of the liontsbello and Repetto Kille was chosen
ae a Master's Thesis problem at the Cslifornia Institvte of
Teohnology beovawse these hille gomprise one of the important
and pndeseridbed ovterop asresg in {he Los Angeles basine The
writer also wishod to oompare the geology of thie ares with that
desoribed in an earlier thetie prodlem on the whittier Hills
which 1lie jvet sorcus the San Gabriel Jash to the Qaﬂ§u
| The brunton-page method wae uveed on the Xl lonte and Al-
hanbra quadrangle mape of the United 3tates Geologiaal Surveys
Samples of gonglomerate pebbles, forsminifera, and megafossila
ware saken %o the laboratory for study.

The work was done in the spmmor of 1940 under the aupervi-
gion of Dre Fs Ds Bode of the Californie Institutes His interest
and suggestions have beon a oontinoval scures of enconragement
$o ths writer in preparing this report for publiocatione. Others
who have given sugpestions and adviee are Dre Hempton umith, .
de 8¢ de Lew, LTe Re G Rosse, Ir, Zverets Hdvards, Iv. We P
Fopsnce, Drs lan Campbell, and Iire #¢ He Holman.

Hre Js Ko Humill of the jileropaleontology Department of the
Texas Corporation washed the sixty-one foraminifers samples ool~
locteds Lres ¥e Le Driver of the Standard 01l Conpany mude 8
rapid examinatlion of the matsrial, snd hie preliminary report is
inelnded in this psper. 4z the time available wae not adequate
for a detailed atudy of the faunae, ire wiver wishes 1% %o de
mderstosd that the soncliuvsions derived from his raport shosld
be gsonsidered as tentative and sobject to revision.



Frevious publications

¥o report on the areal geology of the locality hag been
publisheds 4 number of reforences to the area, however, have
appeared in print. In 1926 the sastern tip of the iiontebdbello
Bille wae mapped as "undiffsrentiated Fernando® by mglish (5).}
In 1932 soper and Srant (4, p. 1056) mentioned the type Repstto
aoatinn.aa oontaining & meagre but as yet not studied megafossil
fauna. The type lovality of the Repetto formation along Atlan-
¢i¢ Boulevurd was first deseribed by Heed in 1932 (12, pp. 0~
43) along with m brief desoription of the adjecent formations.
Reed's Geology of Californis, published in 1933, (13, ppe. 228y
239-240) oontains several references to the Repetto Hille and
gives the petrology of the type Repetto siltstones In 1934
Zwards (2, %) inoluded the area in his report and desoribed
geations aiané atlantic Boulevard and Darfleld avenue. In 1938
ifoodring (15, pe 20} desoribed two Pico megafossil localities
nesr stlantio Bouvlevard sand several Rayat%n fosgils from welle
aores in the iontebells Hills (1B, pe 9)+ dondring also briefly
quoted Resd's deseription of the Atlantic Boulevurd section
{16, ppe 2,'9}¢ A short statament on the imdergroond etrpoture
and da#ﬁldpmant of the iiontebello field wazs publighed in 1940
by atwill (1, ppe 1119, 118:-1124)4

1. Hombers in parentheses refer to bibliography in appendix.



G 200 ATHY

The Repetto and Lontebello Hills are loonted alx miles
south of Pasadena mnd foor miles ssst of tho Los Angeles City
Hall (eee road mapje The Repetto Hille form a low east-went
ridge five miles long and a mile and s half widee. 7he Lionte-
bello Hills l1ie %o the southeast of the Repetto Hills and are
separated from them by an irvegular lowland throuvgh which Third
Street and Lega Irive wore builts The lontebello Hille are aleo
&n oagt-west mature ridge whioh is three miles long and about a
mile widee The combined ares is completely surrounded by valley
slluviom exeept along parts of the western boundary. |

Altitudes range from 200 feet t0 740 feot with an évaraga
relief of 200 feets, A4lthongh the hills are higher in the west,
the topography is more ragged among the oonglomerate beds in
the sast. ‘

Nomeroug north~soath valleys oot into the Repette Hills,
forning the dominant drainage patterns (mly two streass rin
throogh the hills: one at Atlantic Boulevard, and the other
near the east boundary of the area in what the writer ealls
ﬁayetto‘eaﬁyan.. The north glepe of the Liontebello lills drains
north and east into the Rio Hondoe The Los Angeles River at the
southweet and the Rio Zondo at the scutheasd regeive ths little
kﬁrainage goath of the ares that iz not abeorbed by the valley
alluviome

Low gr&xn peed for pastore covers most of the ares. ratohes
of priekly pear cactus are aoﬁmen on conglomerate glopose Tross

are rare exgopt where planted in residential or gobdivided areus.



?eiéon pak, oastor bean trees, and low shrpbe may be foond in
gome of the gollies.

lIsolated expoaures are nomerouvke. The satively cotting
geasonal stroams bare etrata in many of the valleys. liany re&&
oute, gravel quarries, and excavatione for oil wells leave the
bedrogk exposeds Differential erosion between hard gonglomsrates
and soft siltetones mankes steop slopes where onﬁaropa AYe gOmMMON,
Howaver, meveral distriocts contain none of the above mentioned
types of exposures, and s thiok mantle of soil effeotively hides
the goologys Hers, thin bede and fauvlts sre difficult t0 truce
begcange one muet rely upon exposures found &t widely separated
loealities. |
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GRALTIGAIHY

feneral features

The gedimentary rocks exposed in the area range in an alizogt
mmbroken sequence from opper iilecene %o Reoont. The formationg
in the Repettc Hills form roughly, & south~dipping homocline. The
gpper lilocene rPoente shale ouvtorops at the north, andé the beds
guotoropping snccengively southward are lower Pliccens Repstto silt-
gtone, upper Pliogene riao glltstone, lower rlelstocense 3augug gon-
glomerates and shales, late Ileistooens terrace gravels, and hecent
slluviome The formatione in the lontebsllo Hille form an anticline
with Fieo siltstone along the snrface axis and savgus oonglomerates
st the &ides,

Axcept for cutstending differenges in the thickness and the
lithologic natuors of the Hepetto, the pame gtrutigraphic sequence
oogors in the ruente Hills (5, 11) to the eact.

Poente Formation

Hame of formation

The Ppente formastion (vpper iioccene) wasg named fLrom geotions
in the Puente Hills in 1907 by fldaridge (4, Pe 103}« The type
gseotion, a8 eummarized in the "Lexieon of Gaoiogic Tiumes of the
mited states®™ (Us 3¢ Geol. aurveg Roll. 896}, de divided as
followe:



kY

sberg ol typoe Juontc Joroadion

Thicknesse

Upper shale

Jarthy ohallk-like ghale with a few beds

of fine yellow ferruginocug sandgtuno

and guartzose calcureony gonorotliong. 200=-28000
::1ddle sandgtone

oderately ceoacvse gray and yazlﬁv hoavy~

badded sandstone geparatod by ninor

bunde of orgunice giliocliove glule. 2ub=aulu
L0var shule

Chiefly earthy shale, bot with minoxr

membars of siliciocve nature, the whole

groy or brown, from presence of iron

and bitmasne Thin fine~grained sand-

gtones intsrbedded from top €0 buse,
and Iontile of gray limestona. aU00

Total  24U0-olUt feet

The ..odele foruation (upper Liogene; aleo wud named by ld-
ridee {4, pe 17} from the ..0delo cunron on the north side ol
Janta Clara Valley. Sho Lodelo diifere Irom the Joonto ssinly
in having an sdditional sandstone membexr 200 to 2000 fLoet bLelow
tha lower shale. few (6) corrsalated the two formatione as the
g6, bot both names are £%ill looslly vmeds The namo pante
will be used in this papor following the precédont set in 1930
by Xaod {12).

Litholopy and thiouness

“hree manpabls memborg of the Juente formutlon sre exposed
in the northwest nortion of this arcue. The ppper two units are

well expogod on the lisbs of an antialiﬂa? but only the top of

Le saferred to ag thoe uet .08 anpgeloe8 anticline in thig pupale
1t is probubly the sust end of the Aysion cark antieline,
numed by arnold {4, nelbb}.
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tha lowest pnit 1s expesed slony the antlcelinnl axise. a4 dos-
arintion of the membars and their correlsation with the tyve

rsuente geotion wre given bholou:

.
snents section®

Thickness
{. oalod frowm map)
Upper shale
4hite, gray, and light yellow finely lan~
insted, fine grainod shale containing &
few conorotions and beds of yellow s8ilt-
gtone and, yrarely, sandetone laninationg.
shite %0 gray, spotted diatommoeous shale
ut top and bases Twanty foot sand and
gonglonerate bed 360 fest ironm buue.
{(late I, a) 2300

.iddle sandstone
white and yellow, neusrly nuegive, qamrtz-
086, fine 4o gourse, Irisble sandutone
with shale strinpers. {Jlate I, B and ¢} 10560

nower shale - pppermost partd
dhite fine grained distomuceons ghale in

5 50 £ ineh-~thiak stratae. [0 sandsgtono. S6U+
Total 2600+ foeot

he wppormost £50 feet o0f the lower uente slhale member
hae & reomarkadbly wniforn lithnlogy. It 18 & white to light g&ay
fing~grained aompact shale which westhors inte hard angular slubdbs
and flakese The tightly cementod cherty textare and the notice-
ably light weigh% engpest 4 gilleeovs und diatonmumcecnuve composi-~
tione 4 complote sabeance of mediom and goarge pralned strata
distingnishes thie nozber from the uvpper .nente shalse

“he middle ruvente sandctone 18 eagily digtingnished ifron
thas adjacont shales by 1ts heavy bedding and friasble teuture.

kin ghals bands op to a foot thieck connrise from five 4o thirty

e sor dstuiled 1lithology goe aprendlx 1l.
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pereent of the volume {pl., 1, B and Cj. Both the lowsr and upper
(ple I, D} oontaocte with distomaceons shale are gradationsl, each
requiring about thirty feet for the changas

The upper Puvente shale oan be divided into four onite. The
lower 38D feet i¢ m white dintommoceons granolar ghale with a few
gsandy and eilty layers {(ple I, A)¢ The next overlying unit is s
15 to 30 foot seriem of oconglomerate, sand, and shale beds. This
eonglomeratio mit cannot de sontinacudly traved but ie found at
three separante losalities in asbout the eame stratigraphic position.
The 1650 feet nf strats sbove the songlomerate is a Linely bedded
#8ilty shale with a fow sandy layers. ?ho’tap‘aﬁo feot is a fine
grained distomaceocns shale intarhaaﬁaﬁvwith gompact siltstone and
sherty layerse u#hite powdery dises from one %0 three millimeters
in dianeter lie on the cleavugs surfaces ¢f the diatomaoeouvs beds.

The two diatﬁmnaaana gnits of ths ppper Puente shale have
fow differencess The opper unit is more ocompaoct and has more
interbedded siltstons than the lower units Both these umises, how-
ever, oan easily be distingoished from t%.e lower ruente simle
whioh has very fine, mmiform laminse and is z:&. of sand or sils

layerae

The base of the Puente 1s not expoged in the ares. Its
opper sontact with the Repetto formamtion is exposed at four
looalities along Saxvey Asvenue. The lithologic change from
Puente shale %o iepetto siltstone appears to be gradational;
the fine-bedded shale becomes silty and the &ilty shale prades
into bedded and massive miltetons. This gradation can be seen
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at two loocalities; 1) on the garvey avenue road cut east of
Bastern avenune, and 2) 200 feet north of farvey avenuve and 500
feot west of Frenont 5&emuc. on gGarvey avonue jJuat west of
Atlantic Boulevard the exposure of well bedded siltetone could
be either Hepetto or Ppemte. 4 good £aramini£ara gample 0olloge
ted here (number 17)* has s transitional faona whioh kir. Iriver
could not fix definitely as elther Repetto or Poente, bdut he
believed the stratigraphio position was lese than f£ifty feet
above or below the aoontacte AS an sceuragy of Lifty feet is
well within the limite of litholopia mapping, this looallty
will be aoneidered as the base of the type lepetio ssotion.

The age of foraminifora samplee eolledated along the transition
gone in other parte of the area agree with the approximate
11th61agiu £ield location of the hepstto~ruente oontact.

Lithologie eimilarity end stratigraphio svocession san be
psed to oorrslate nserly certainly ﬁh@ Poente formation of this
arse with the type ‘uents formation desorided on page 10 and
with the Puente members desorided by mglish (6, ppe 35-89) in
the Puente Hillss Apparently the same upper Puente shale member
is desaorided by Soper and orant (14, ppe 1045-1047) near she
genter of Los Angeles.

Asoording $0 ire Driver, the microfossil famnas {(foraminifera,
radiolaria, and sponge spiovles) show the age of the uvpper shale

member %0 be uppermost lliooene.

4« See Appendix I for complete report on foraminifera samples.
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Repette Formaiion

Hame of formation

The name, Repetto formation (lower Pliocens), wae proposed
in 1930 by a'cnmmittae of the ﬁaeisiu saction of the Sooiety of
Beonomlic Paleontologists and kinoraloglets and waae first veed in
8 poblieation by Reed (12, pe 31). The type locality lies within
the area desoribed in this roport along the west side of Atlantio
Boulevard, Although Reed did not oonsidsr the bage of the forma~-
tion to be praﬁant here, a virtually eomplete segtion is aotually
exposad (perhaps becasss of a later road out st Carvey .ivenve).
The top of tﬁa %#pe formation wae placed by Reed jJuet sbove the
highest of 3 éaaraa foldepathio sandstono beds 8 few foet thiek,

?ho'bast»ﬁapatta exposures are at the type looslity along

. Atlantie Boulevsrd, The lithologio onits and the thiokness of

 the type ssction are as follows:
Repstto sootion at type looality
wewew spparent conformity with Ploo siltstone.

. , Thickneas
Course drown fLriable sandetone,s iostly svb-
anguler quarts and foldepar graine about £ mm
in dlametor, B
Kessive buff silistone, some qonoritionss 87

Conras brown Lriable sandstone with s few
soattored granitie peblbles one inoh in dlame )
etexr (ples I, A)e oy

Buff $o Light yellow magaive %0 poorly bedded
8iltetones sSenttered coneretiony and oonure~
tionary layers Irem mme inoh te four foet thicks. 250D
~ewen Gradational shange to Puente shale. ——
' Approxa. 2600 feet
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A pace traverse was veed to measure the vpper three bedas,
and the thickness of the lower siltetone member was caloulated
frou distances gosled from the areal map.

Both Reed (18, pe 31) and Rdwards (2, P. 795} reported
three ssndstone beds at the top of the Repetto, but the lowest
one is now apparently hidden by landalidess The only other
outurop of one of the Repetto sandstone beds 1s about sixteen
houndred feot north from the mouth of Repetto canyon. Here, an
eighteen inah, goarse brown friadle arkosie sandstone bed stands
nearly vertioal and is interbedded with masaive giltetone (pl.
11, B}« Unéer the sandstone is a throe inoh chert layer. Bo-
ganse of its litholepy and stratigraphio positien, this sundstone
bed is ooneidered to mark the $op of the Repetto formation.

Begauge of landslides, Lraoturing, and the massive nature
of moch of the siltatone, attitvdes are d1ffigult to obtain
aven along road ocut exposvress Faplts night exiet mndeteoted
begavse they oan not be loomted in the large, poorly oxposed
areas of nearly masslve siltetoney The upper ssndztone marker
beds at% the type Repetto loouslity oan not de traged more than
& fow feot, dve to the thick 20il mantle.

The oolors of the Repetto eiltatone are mixsd shades of
yellow, oream, and gray. Kool {13, pe 239} deseribed the
mineral content ss follows:

or i DIEIE LI e et Ay

apatite, opaque ores, green hornmblende, zirgon, and

epidote may be panned Lrom it."
The partiales aro tigbhtly phexsé together apparently without |
soments The roek is easily broken with o hammer but is nelther
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orsmdbly nor friable. Bedding is poor or abaant, dot visible
oriontation of fine mica flakes may give & rough olue te the
4ip of the rook.

Bede of flattened silicevus conoretions a few inghes thiock
are presont at eight or ten stratigraphie leveles 72The asonore~
$ione are ganerally white on the cutside, grading through baff
t6 gray in the aenter,

The type Rapetto veetion is very different from the lower
Ficosne seotions in the uhistier Hille® {pls IX)e Of the two
goed sections in the #hittier Hille, the better sxtends from
Tornbell sanyon wostward to she San Gabriel washe The seotion
. aonteins good exposures of an ombroken series of formations
inoluding the Yuents, the Sycamors Canyon (10}, all of the.
Repetteo, and the bause of m Piens The other Repetie ssotion
in the #hittier Hills lies southeast of the mouth of Turnbull
gsnyon and sontains only the Repette Lormation. Both Repette
sootione in the #hitdtier Hills are nearly twice as thigk ag the
type section in the Repette Hillss They alsc eontaln nomerocus
thiok marine emnglomerate beds.

" The predlem of finding definite limite %o the Repetts for-
mation is mere 4iffioult in the dhittier Hills than in the
Repetteo Bills. In apite of the ocmplote and well exposeld seo~
tion west of Turnbull canyon, an agreenent hae not yet been
reashed av to the lower limita of the Ropetto. DBetween the

5+ Xame o2 the peninsuolar-like west end of the Puente Hills
1ying nerth and enst of Whittier,
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wagsive siltstone above whioch hes a definite Repetto lithology
and the typioal fine hedded Poaente shale below are 2300 feet

ot eonglomerates, sandetones, siltatonss, and shales.

The pro-

blem is that of deternining Just where in this donbtful zone

the most pronouneed and logicsl Puente~Repetto division coours.

%he following section ie used %0 show whore the gonisot was

plaged by d4ifferent men who have mapped the area;

'

Be
7

6o

B»
4
5,
Be

1.

Kiocoane~Plicasne
trangition seotion in #hittier Hille

~melingsive giltstone of Repetto age~w-

Series of 6 thin conglomerate baedy inter~
bedded with gilistone and shale

Siltatone, with some bedding

##11 rounded, well sorted, brown eonglom~
erate

S1ltetone, with some bedding

#all rounded and serted brown songlomerate
3hale, white to yellow, silty

3andstone, white %o yellow, bedded

Conglomerate, aagalar. poorly sorted,
mostly decompoged granite

gsndetone, fine yellow
~=aiing bedded Pvente ghale~--

APPYOXe
thickness
7002000

420
500

200
180
180
800
260

160
250
1600~ faet

In 1907 arnold (4, map, ps 1082) placed the rvente~Fernando
(Pliccens) sontaot betwaen the fine beided shale and $he over-

lying fine yellow sandstons (ded no. 1 in the above seotionj.
In 1926 #nglish (5, pps 58 and 40) mapped the basa of the

Fernando at the bottom of the distinotive anguvlar granitie con~

glomerate bed no. 2.

¥e baszad his deolsion vpon the abrupt
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ohango in lithology. Snglieh also stated that no mnoonformity

was appsront at the eontaoct, bot that some irregularity at the

bhase of the sandetone hed no. 1 pogsidbly indiosted an onoonfor-
mity there.

In 1986 Xreogey (10) pudlished an abstraot intreduveing a
naw,kiaaane formation whigh he named the "Syocamore (Qanyon® and
dezignated this seotion in the whittier Hille as the type losal-
itye The original manuseript, whieh lre Kreuger showed the
writer in 1940, shows the formation %0 inelude deds no. 2 through
nos 2 and placges tha new lilogsne~rliceene oontaat about 2000 feet
sbove kEnglish'e contaets. A new formational unit wae considered
Justifinble whon 8 foraminifers sample near the top of bed no. B
wss 3dentified as iilooene by disslers As this loeality was ap~-
proximately EDOO feet above what English ealled wpper Puente, the
interval from BEnglish'e Puente~Pernande contact 40 the top of
oonglomerateo bed ne, 9 wag desorided as a pogt~-Puente, iiocene
formations Ereoger mapped an pneonformity &% the bsse of the
no. £ conglomerate bed which he naed ag the lower limit of the
formation,

In 1939 the writer mapped the area and, withont inowing the
limits of the Jysamore Canyon formation, plaged the liiooene~
Pliooene goontact at the base of gonglomerate member no, 6 for
the following reamsons: 1) thie gonglomerate is & typleal Repet~
to type of oconglomerute when aompared 4o conglomerstes higher
in the seotion and i¢ dietinotly different from member no.2j
2} a definite lithelogia Break oould not be found at the base
of conglonaerate membder no. £, and lenses @f gonglomerate wore

found in the sandstons ¢f member no. 1; 3) the suocqeesaion of
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shale, sandstons, eonglomerate, sBandstone, and shale {the ruente
shule and mombers nose. 1, £, 2, and 4) ig gradational and oon~
sequently atffordg no olear-out boundariaes; 4 the shale menber
nos 4 18 the highest typiesal well~bedded Puento-%type shale in
the geotion; and B) an sbropt change 18 found between ths shale
menber nos. 4 and the conglomerate member noe. He The writer con~
cludes that, if there ig an important break in deposition in
the lower part of the transition geoction, 1t oaoure at the bhase
of aonglomerate member no. & rather than below oonglomerste moem-
bor nos 3¢ However, as kir« Erenger believes that hie iicosne
foraminifera sample in bed no. 8 is spnffigient evidence for a
new formation, the writer bellieves that the base member of sunoh
a formation shoold be songlomerate bed no. B insgtend of member
nos Be

The writer woold logate the top of the Syoumore Canyon
formation at the %op of bed no. 6 rather than at the top of
noe 9 begause 1) the aonglomerate lentil mapped by krespger at
the top of mewber no., 9 i discontinwons and sompletely lenses
oot west 0f the type looaulity: 8) & gonglomerute bed is more
apt to mark the base than the top of a formation; 3} the buse
of nember no. 9 is wmarked by an abrupt lithologie change; and
4} the eastward thinning of the entire uvnit has the appearange
of & transgrevsive vverlap. The writer believes therefore,
from the evidence 8%t the tyre looslity, that the proposed
Sycamore (anyon formation ghould inelsde only bad& numbering
from & to 8 inclvalively.

In April, 1941, the writer again discusged the Zyoanore
Canyon formation with ire. Xrenger and the following pertinent
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fmots wors disolosed: 1) the oritieal foraminifera sample near
the top of member no. 8 couvld only be identiiled ae iilccene and
eonld not be forther olassified; 2) foraminifera sampled in the
typioal Puente shule below sandstonse bed no. 1 have shown a pro-
bable lower Puente fama raﬁhar than upper ruente; and 3) Lirs
Krouger's evidenocs for an unoonfornity below aonglomerate bed
noe 2 lies in snother arss esst of the Whittier Hills. Appar-
ently, then, the Sycamore Canyon formation is not necessarily

of & post-~ivente age, but oan be a8 part of the middle ruents
gandstone or apper ipente ehales The writer conolodes that the
Syoamore Canyon formation contains no definite lithologle, stra-
tigraphia, or famnal oharsocteristies which permit lts separation
a¢ a new formation, and ite name should not bde furthoer used in

the literature.

Prigin

The nomercus thin eonglomsrate heds in the HZepetto Lorma-
tion of the whittier Hills suggest a near shore deposit, and,
on the other hand, the absence of conglomerate in the slltatone
geotion of the nepetto Hills suggests off-shore deposition.

Deep water deposition in tho kepetto Hills ie shown both by ir.
mriver's foraziniferal determinations and by wWoodring's paper
{15, pe 14} on the megafoseils of the Repettc siltetone.

Kot only does the Repetto foruation laok conglouerate beds
towards the west, but it is noticeably thinners Continved west-
ward thinning ie shown by thiokneases given in SHoper and Grant's
paper {14) and in Woodring's (15, pe B)s The differences in
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thiokness and lithology suggest that the Jhittier Hills looality
was near the margin of the upper lilcoene and lower Pliocoene sess,
and the Repetto Hille depesition took plage in desper water %o

the wests

The Repettio ig oonformably overlain by the uwpper rilocane
Pioo formation. By Reed's definition (12, ps 31), the top of
the Repetto is adove the third sandstone bed at the type looal~
itye Reed states:

e Ry R R

of Hepetto foraminifera, pessibly re-worked, and others

ocharsoteristio of younger horizone and probably repre-
gonts the lower part of the Pleo formation.”
Ho significant differennes in dip or atrike ean be detected
between the sandstone bed and the overlying siltetone. That
continuens deposition took plave is oonfirmed by Lr. wriver
from his own researches (7) as well as by a study of the
writer's foraminifora samples.

The only localities whers the sandstone marker bed at the
top of the Repetto ¢an be foond are along itlantio Boulevard
and in Repetto danyon. Interpolation of foraminifera deter~
minations is relied upon to locate the Zepette-Pice contact
in mooh of the areas The northward projection of the contact
sast of Atlantio Bnal#varé is baged upon the attitudes of etrata
ag they appear on the arsal map.

AR shown above, the top of the Repsetto cannot be looated

by 1itholegy and is not definitely desoribed by its fauna,
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Conmequantly mioropaleontologiete of diffsrent ¢il comupanies are
not in agroemont in locating the contacts The writer'’s divisien
02 the Flisoone into Repette, lowsr Pico, and vpper Picc is in
acoord with Reed's definition and with the mioropaleontologists
of the Texuns (ampany.

lire Wiver of the Standard 01l Coe. of Calif, howsver, extends
the Repetto higher in the seotion so that it inolodee all of the
writer's lower Piee and & small part of the uwpper Piees For the
writer's convenience lir. Iriver classified the foram samples in
this report scasording to Reed's original definition.

Mre dieeler of the Union 011 Co. extonds the Repetto upward
to inclode the lower Pleo of thie report, His complets report
on the limits of the Repetteo formation 18 now being pudblished
in the Califernia State Mining Buress Bull. 118,

and oorrelatl

The Repette hae boen dated as lower Pliocoene mainly by the
vae of foraminifers, although most of it may be distinguished
from the upper iHiocene by 1lithologys Af the Repetto and Ploo
formations in thie area have nearly the same litholegy, foram-
inifera are nsed for their separation. However, 1f the limite
of the Repetto are extended upward to incluode the lower Ploo
of this report, mogafoseile may be ui:& in separsting the Repetto
from the wpper Plao,

Fifteon of the foraminifers samples oollected in the Repetto
Hille were i1dentified as Repetto by iir. river., Their logslities
are given on the aresl map, and their stratigraphioc position ia

ghown in the aolomnar sections,
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The Repatte of the shittier Hills is ccxrrelated with the
type formation in the Repetto Hills mainly by Loraminifers and,
lese convineingly, dy a similarity in lithelogys. The strati~
mpm ssoosenion im the Whivtier Hills sentribetes very little
%0 the correlation, and s definite dase for the formasion is
dig2ioult teo emitabliak.

The type Repette is probmbly the sane formation am Soper
and grant's lower Pliscene (14), Juet six miles to the west in
the heart of Los ingeles Citye. The sorrslation may best be
denmonstrated by asmparing the eomplate sections from Pomnts to
Pi0o in the two areas (ses ple IX)« In the Los angsles Oity
ares, the celwmnax sestion 18 saparased inte four unita: 1)
typleal finely laminated Pusmte shale, 2) lowsr Flicoens silte
stone (the name Repesto had not yet been introdsced), 5) middle
Plisoene siltetone, and 4) wpper Pliesens silistens with hore
isons of oold water nmegafessilss, Thus the atratizraphie soo-

sosnien is similar in both the Repette Hills and Los ingeles
0ty seetiome®.

Pleo Formation

The Pice (vpper Fliocene) was named by Xew in 1983 (9, pps
416~419) frem Pioe eanyon, fouxr niles west of Newhall, Los

6+ MY m‘:mw and Ny« Holman have recently teld the writer
that foraminifera can de uveed to cerrelats boih the lower and
middle Plicoens mnits in Sopax and Grant’s area as Repotte.
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angeles oounty. 4o dolined it a8 8 murine formation in the lower
part of the Fornande groecp lying vnconformably between the Jodele
wnd Saugus Lormationce In 1922 Gale (1Z, ppe. & and 7) restrioted
the age of the formmtion to middle and upper Pliogsne. In 1937
#oodring determined the age of the Floe formation a® upper »lio~
eene, and that ia the present definition acgepted by the United
Stator Geologioal Survey.

Lithology and thiocknesa

In tho Repetto and Hontebells Hille the lithology of the
Pico formation 12 almogt 1dentioal 4o that of the Repette fox-
mations, If £1leld evidenow alone were pesed, the sntire »Pliovense
geries would be mapped as 8 gingle formution. In this report,
stratigraphie position and minor iithelogie pecguliasrities are
usaﬂ'azang with foraminifera and megafoseils {0 separate the
Pigo from the Repetto and t0 dlvide the Pleo into an upper and
lower member. |

2Wwards (3, pe 29) Tecognized a dlsconfornity between the
ppper and lower ilioo memberg in the Atlantlie Bouvlevard megtions
He believeg this histus %0 be represented by 700 to 900 Loet of
giltotone found in corew from wells drilled near the aenter of
the Los Angeles Basine Driver recogniszed a definitse fuunal aif~
ferenas between the opper and lower Pico in the Atlantice Bonle-
vard section, buot he conld not gay how muoh section, if any, wasa
abiont.

In the Repettc Hille, the lower rigo membsr contains 730
foet of siltstone lying betwosn the uppermost Zepetto sandstons

bed (st ite typs losality)} and the top of & one~foot foseslliferous
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aouglomerste Leds The bulf golored, concretionary siltetone of
the lower »ioo csnnot bo digtingvished litholepieslily from that
of the Repettc bhelow or the gpvrer Pleo membsr above, 4t gone
localities 4in the srea, however, the top of the lower rieoc is
marked by & thin, eandy, fousiliferove conglomersais bed. In the
Atlantic Bouvlevard eection the ded ik one Loot thiek and is ce-
mented with onloite (megalfoseil looalisy no. 1) 4t another lo-
eality 1000 feet up Hepetto ganyon from its mouth the horizon ie
marked by foor thin gonglomerate beds within o ten foot zone
(megafosnil looalisy, pl. 11, Gl

The upper Pieo member (eppormeet Fliceens) i1s a nearly
magasive buff siltstone containing several thin fossiliferous
gandutone and oonglomersate beds {pl. II1, D). The member is 1180
faet thick at itlantic Boulewsrd and at least 700 feet thiek in
the ientebello Hills. 1% 12 unoonformably ¢verlain by Savgus

songlomeratess

Foraminifsra are naod %o date the formation as mpper llo~
oane and %o 4ivide it into an upper and lower mombor. Thres
samples with lowsr Pigo foraminifora wers collsoted at the
Atisntio Nonlevard seotion. 9ix samples with npper Ploo fov-
aminifers were found in the Repetto Hille and five were found
in the gan%aballa Hille.

| Legafoswile are foond in the Picoo formation at fifteen
looalitien , ten in the Hepette Nille and five in the lontcbello
Billse, Foseile from one loeslity along stlantie Boglevard and
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from three loealities in the Lontebells Hills wers colleated,
prepared, and identified, The faonas are seed both to detare
mine the age of the Plco as vpper Flicosne and to help separate
the Pico into an upper and & lower member.

Asoording to Crant and Gale (6, pps 21 & 28}, from the
middle Flicoens to the Reoent the vse of temperatore faoies in
fixing the age of a fauna is almest ag imporiant ae the geologio
ranges of individeal epsoiess The lower Fiae nember is charaso~
teristionlly & warn water deposite. The upper menmber carrieg a
¢old water fauna (14, ppe lOﬁﬁ‘&n& 5, ppe 22, 60, and T70)e 1In
the adbeence of the middle rileo msmber, the bresk in the tempera~
tore faglies and the corresponding famal differences sre roadily
apparent.

Gr&ﬁé and 9&1@'3 oantalogoe ¢f Pliogene and Fleletooene
mollvece (B} is the reference used for the names, geologle
ranges, temporature affinities, wnd ocovrrences of the foseils.
Flieoene and rleistoocene magaxaaail éolleotions at Caltech and
the Heaent Colimch eolleotion were used to advantags. A detailed
desoription of eaah oolleoction follows:

Hegafossil looality no. 1

This locality ig in the Repetto Hills 1000 feet west of
Atlantie Bonlevard and 700 feet north of the Rdlson power ling.
It is fornd in & gully 100 feet weet 0f the north bend in a
dirt road.

the fosgile are in a hard, sandy, calearsous eonglomerate
bed one foot thioke The bed lies abont 1180 feet below the
Sangue oonglomerato contact and Y30 feet above the sandy bed
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marking the top of the Depette Jormmtion. The fouglle sre
poorly procerved, but muny leuve good axternsl molds, Identi-
fiadble gugtc from some of the molds were made with dentist
plagtare

 The stratigraphie ranges of meny of the specios definitely
place the fawna 28 post-jiliceene, and ite Pliocgenc age iz shown
by the presence of Cantharus humercsos, area trilineats?, Venus
andoengig?, and Cangellaris glayatulal.

The favna 18 very probably of werm water facles. Qstrea
vagpertina 1s charucleristie of warm wator, and the other species
live both in o000l and warm water.

The warnm wator faciocg of the faan&iinﬁiaﬁtsa an age of
oeithor middle or lower [ieco. 48 the middle Piao ig abaent in
thig looality, the bed may be placed near the top of the lower
Piao and prodably marke the lower-ppper Fioo osontuct,

The two fosail looalities desoribed by doodring (15, ps 20)
1ie about 100 feet lower stratigrephioslly than this horizong
one is 1000 feot west and the other 30 feet sast of this oot~
erope Of their age Waearing sonoluded,

"Though thess looalities appear to fall in the

Repetto formation as originally defined, they are,

aguording to Clark, assigned by mioropaleontologiets

%0 the tranaition zone between the Hepetto and riaqo

formations."



Foasil looality ¢

Nane Lange
TemDe
Pelacypoda G kB P Pt range
¢Btras vespertina Conrad - 6 @ 8 o w
Nuoulana taphria mll - 7 ¢ ¢ o ol~-w
Carditas ventricoss Gounld - 0 0 ¢ o adw-w
Sohizothaerus nottallii (Conrad) -« @ 0 ¢ O od~w
¥veula osstrensie Hinds - r 6 0 ¢ O Q=
Luoina exoavata Carpentor r 6 o o0 0 w~h
ranope goneross Gounld - 6 0 ¢ o odw=y
getrea lurida Carpenter ¥ - ¥ ¢ ¢ ¢ od-w
Aroa trilineats Conrad ¥ - 5 6 = = 7
Venua (Chione) securis shomard
var. fernandoensis inglish ¥ - = g § = 7.
Telling idas mll ? - g Q al-w
gastropoda
Territellsa cooperi Carpenter - « 0 0 a clew
Torritella Jewetti Carpenter -~ =« g @ ¢ el«h
Polinices roalusisnus (Deshayea) r 0 ¢ © @ ol~h
Kaesarive perpinguis Conrad - 7 ¥ @ ¢ od=-w
Calyptrea trochiformis (Gmelin) - @ 0 ¢ o h-0l
Calyptrea mamillaris Broderip -~ c 06 0 @ od~h
Crepidula princepe Conrad -~ 0 0 ¢ = ?
Conuvs californiouve Hinde : - «» @ 0 ¢ Gl-w
Gulliostoma oanaliovlutum (Martym} « « o0 ¢ ¢ od=w
Eelletins Xelletil (Forbes) - « ¢ @& © ol-w
Cantharus humeroeus (Gabb) - = g ? = ?
Tritonalisa lurida (Biddendorff) % - - ¥ 0 O od=al
Hitrells ocarinats (Hinds)
var. gavsapata (Gould) ¢ - r ¢ 0 0 gd=h
kitra idee iLelvill 7 - -« a4 a0 0 od~w
Oancellaris olavatula sSowerby Y - - I = P h~al
- Bittium epe 7
Abbrevistions
Time range Temperature range
0 - Gligocene 6d - cold (Poget Sound and north)
K = Liocoene ol - cocol (Puget Soond to 3San Pedro)
P Fliocene w - warm {San Pedre south throngh
% - Pleigtocene Lower (elifornis)
R = Regent h - hot (Below Lower California)

Frequency of cccurvence

¢ -~ (oourrences oommnon
r - Poond at only a few looslities
¥ « Qaoprrence dowhtful
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doegafousil losalily noe 2

This loeality is in the liontebello Hille BOO fost esat
from the west edge of the Xl Lonte Quadrangle map and 1RUD feet
north of ivenida de la iorceds It is on the west side of the
golly on & Standard 0il maintenance road out sixty feet below
& Sapgus oenglomerate bed.

The sone id4 & one-to-three inch conglomerate bad with &
two-inoh fossiliferous eilt layer just above it The preesr~
vation is good for the peoteng but generally poor for the other
fosailn,

The ranges of most of the speeles place the zone ag post-
ioaens. : deg L and Psoten bellpg war,
hamggggli are nown only from the Plicsana.

Jegten ballus
bellvs is limited to middle and npper Pllocene, and pPseten
saprinoe ls not found earlier than upper Pleo. Thres good

gpeoinens of the very rare ie alaskenuig wore Lound,

The fauna le definitely of a oold water faeles. Feolen
gaprinue and zanopa smpls now live only in ¢old water and moet
of the remaining apeoies now range up into Alsaskan wators,
Thig temporntura facles gombined with the stratigraphie posi~
tion and rangz of epecies placee the fuuma cortainly in the

uprer Figc.



Fossll looality #2

Name Range
Tenp.
Peoleoypoda 0O K P Pt R range
Pecten bellos {Conrad)
vars bellug 8.8, - = G = - '
var, hemphilli Dall - w g - - 4
Peoten hastatus Sowerby - ¥ 0 0 @ adew
Peoton alaskensiag Dall - « r 8 9 ed~w
Peoton islandiove Moller
vare. jordani irmold - « g 0 O odsw
Pecton deseriti Conrad
vare invslidus Hanna - - g » e 4
Peoton euurinus gonld - 7 ¢ ¢ o 9d=al
Nwouvlana taphria (Dall) ‘ - ? & o o al-w
Pododesnmus maoroschisma (Deshayes) - « g a ¢ od-w
Panope amplas (Dall) - r e e ¢ gd=od
Ares nmultigostata Soworbdy ¢ - « 0 0 0 L
Cryptomye ocalifernica {Conrad) ¢ - 6 0 ¢ o ed~h
Psephidia lordi (Baird) ¢ - -« 8 0 @ odww
iaotra spe ¢ '
Maooma B8pe ¥
gagtropoda
Calyptrea mamillarig Brederip - ¢ 0 0 o gd~h
Torritella cooperi Carponter - = 0 080 @ al~w
Crepidula princeps Conrad ¢ - @ 8 ¢ = %
Polinices reolusisnune (Deshayeg) ¥ * ¢ ¢ 8 o ol~h
Bryozoa 8p. 7
Eahinoidea eps 7
¥osail loaality #3
Balaaypada‘
Luoina soutilineata Oenrad @ 0 0 ¢ 0 gd-w
Thyasira biseata (Conrad) e r r a o od=ol
Saatropoda
¥itra idae iielvill ¢ - » @ @ o gd=w
Neptunea egotlaensis {(Lartin) % - - g e - 1

Four apeaies, mmidentifiable



vegafonsil lenaliﬁy nos 3

The loeality 48 in the lontebello Hills (Zl Konte vad-
rangle) 300 feet soonth of the gouthern tip of the S%andard ¢il
£i014d office and 1000 feet slightly scoth of west from looality
nos 4s The fossile #re on the weet bank at the end of the road
leading to tho sbandoned oil well number 80 of the Baldwin 1easo.

The stratigraphio position is estimated to be J00 feset
below the Saugns gonglomerate contaet and up %o 100 feet above
‘fossil looality no. 44 The fossiliferovs sone is several feet
thiok in maseive siltstones The shells ars orumblye

The faona is easily correlated in spite of the small nume
bsr of species represented. 'The range of the guestionable Nep-
tunes gootisengie oonfinee the horison to the rlicesne. about
£1fty specimens each of Lueina agutilineats and Thyasira biseata

were colleoted, but only one specimen of eaoh of 8lx gastropod
apeoles wae fommdes Heptunes seotisengis and Thyssira bisegts
have not hitherto been found in the [liocene of iha Lo8 Angeles
Basin.

Thyasira biseeta is definitely a oold water foru. Combined
with the stratigraphie position and ranges, the cold water af-

finity dates the faovna us opper ico.



Hegafosall looulity no. 4

The looality is in ths iontebello HMills within the Xl ionte
Juadrangles The bed is exposed 800 feot slightly sooth of eamat
of the atandard‘ail field office at the north bend of the main~
tonance road,

The bed ig adbovnt 400 feet stratigraphieslly bolow the ssugus
oonglomerate ocontacts The fossllas are orombly but otherwise well
pregarvad and sbumndant in & three-inch oosrse white sandstone beds

The spedific rangee linit the fauna %o tha Plioaenas Aidout
nine apocles firaet appesr in the ?1iaasno. one aiak cut doring
the epooh, snd five are gonfined to it.

The temperstore facies of thz& fauna ie not dlatinotly
shown, The only probadle warm water species is Cangellaris
iritonidea vars $ritoniden (see 6, pes 617)s The remsining de~

finitely identified species have no dingnoetie Seuperature sf-
finities, |



Fosail looality 4

Hame Range

Pelecypoda

Npoulana taphris (Dall)
Fuoula castrensis (Hinds)
Panopa geneross (goold)
Gardite vontricosa Gould
50len sicarivg Gould
Luoina nuttallii Conrad
Yenuve seouris shomerd
. vars fernandoensis Inglish
ijaotra catillifornmis (Qonrad)
Olementia subdiaphana Carpantor
Dosinia pondasrosa (8ray)
vars jJacalitosans Asrnold
kacoma naguta (Conrad)
Oryptonya oalifornica (Conrad)
Pecten bellus (Conrad)
vare slevini Dall and OQohsner
var, hemphilli Dall
Pooten latispratus Conrad ¥
Thracia txagazai&ae Qonrad ?
T4ivola stultorum {iiawe) ¥
Saxidomus nottalll Conrad 9
Apolymetis biangulata (Oarpenter) ¢ -
Psephidis lordi (Baird) ¢
- TPallina epe. 7 and Anomis 8ps ¥
 Pandora #pe. and Liytilue spe. ¢

gastropoda

Crepidula princeps Conrad
Polinices reclusianus (Deahayes)
Hagearioe yperpingule Conrad
Calyptrea manillaris Broderip
Cancellaria tritonides Cabb

vare tritonidea, S8

var. fornandoensis
Cancellaria dlavatvla Sowerby
¢allioatoms gemnmulatum Cavpenter
Callioastoma canaliocnlasum liartyn
iitra idae iielvill ¥ _
seraulites oarpenterisnus tabd

var. oarpentorisnus ¥
Suroulites remondil Gabd ¥
Bittiom esahrichtii (uiddendorff} 7
Littorina sootulata Gould ¥
liltrella carinata (Hinds)

vars gaveapata (gould) ¢
Oalyptres trochiformis (Gmelin) %
ABLIROA BDe

Beaphopoda

Dentalium nechexsponum sSharp & Pilsbry ~ =~
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The upper irice favnus from loomlitiss two and three osn be
eorraelated with sSouper and Grant's upper iliccene favnss in Loe
angeles (14)s The warnm water lower rloo famns of locality one
is probably equivelent in age to Soper and Grant'e middle rlio-
gone in Los Anpeless 3Sinmilarity In litholopy, etratigraphy, and
gtructure affords further evidenoe for ovrrelating the two Pleo
membersg of thig ares with the middle and vpper rliocoene in Lop
Angelese 4 probeble disoonformity is found betweon the two enlte
in both aroac.

The lower fico is probably equivelent to that part of the
¥ernando in the wieinity of Brea and (linda ganyons which was
eongidered by imglish (5, p. 44) %o be middle ilicgenes 7The
faona listed thore by Eldridge (b, ne 43) oontaing the warm water
Zeoten healyl and getrea vespertine az well ne wany other species

found in localities ono and foor of this report.

Saugue Formation

Hame of formation

; The Savgue formmtion wue named by Horshey in 1502 from
goledad Canyon near Smugos {(Ane. Geols, Vola. 29, pp. 349-372)
68 & diviaion of the Fernmndo Sroupe Heo desgribed it as
"fwo thousand feot of unlithified sand, gravsl,
and elay; stratified, water-worn, and water depoveited.
It ie an sllovial depoglt, & river progresgively sinking."
Xew vsed the name both in 19283 (9, pps 419-4B0) and in

1924 (8, pe 81} %o include wvpper Fliccene ae well ne lower
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¥leigtooera, Jeversl suthors osed the usaugus as lower leisto-
eens in 1933 (128, pps B, 49, B8, and 61l)j+ The Smvgus ig now
gonasidered to be lower leistocene by the nited Jtautes OGeologi~

sl 3Urveys

Lithology and thickness

A nearly couplete saugns soction is exposed along farfield
Avenae Juet south of the power houses The formsation 18 conposed
of 8 sarieg of interbedded nungiamarataa, aandatones, and shales.
Foé mapping, the formation was divided into five wnites From the
to: down they are as follows:

sauogus sootion along Garfield Avenne 7

Thiokness
He Brown fine-grained, sub-roumnded oconglomerate 8OO
4+ Buff siltstone, fairly well bodAded, in part 200
shaly
Ze d6ll rowmnded buff conglomerate in sandetone 20
and siltstone, with moliougk oasts
2, Buff, weil bedded siltaetone 531
ls 3BSandy conpglomarats with shale cobbles und 264

thin siltetone bede (pl. 111, A and B)

| | Total 1615 foet
The thicknesses of the top three units ware 8csled f£rom the map;
the lower ones vere paced along the road cute Lensing of several
bede oan be obeorved (pl. 1il, C) even on the snall surface of
the road oute. Some of the thin siltetone bede in the loweet con-~
glomerate onit apprarently inoreass In thioknees eastward into

mappable unita.

7. for detailed section see Aprendix I1I.
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The Saugus beds exposed on the flanks of the Lonteballo
antioline are probably 1ow in the basal uvnits it foraminifera
looality no. 38 the secotion ie as follows:

Sapgus beds in Lonitedello Iills
wwuwe Covared by terrace dspoglte «ewsw Thiocknese

Yollow to buff medivn %:“3“*4 oonglonerate
with irregular sand beds. 204

Buff siltstone with a few bedding planes. 25

Fcerli'serteé buff gonglomerate, average
gise 1% inoh, typloal Saugns 1ithology. 20

weewe Digoonformity with Ploo siltstone —www- ——
Total 664 foet

The HE-3i trending conglomerate band &t the east end of the
liontebelle Hills is n oross~beddoed mixiuin of sand and sandy
eonglomerate {ple IV, 4) whoss bedding appears %o dip at abeot
right angles to the tremd of the bed a8 & wholes The Ploo
slltstone was prodadly 1rruguzarly'treaca and was then overw
lapped by aroes~beddod Savgue conglomsrates.

The petrology of the conglomorates is deseribed on puge 39.

The Saugus lies with angular uneonformity vpon the Pico
siltetone, The suriamce o! memfornity ig oneven, showing the
conglomerate to be depouited upon a moderate topography.

The top of the Sauvgue formation ia not exposeds Soon
after its deposition the Saugos was folded, truncated by erosion,
and eovered unoonformably by nearly flat lying upper Fleistooone



terrace deposite. The vnoonformity betwsen the Sangus and
terrace oonglomarates is exposed at several loecalitles.

Ape and ocorrelation

The name Sangus is used in thie puper boosuse 1t denotes
lower Pleistooone age and hag no tsmpexatura significance or
gsonal limitations as do names such ss Las Posas, Timm'e roint,

a7

and san Fedros, The position of the uavcgus unconformably above

the oppermost Pliocene strongly suggests that 1t wae deposited

in tho Fleistogene., 48 1te8 folded etruotuvre la alacjunaanfoxmw

ably overlain by nearly flst lying spper Fleistoosne gravels,

" ¢he Sapgus formamtion may be datad with raaaunahle sertainty ag

lowsr rleistocens.

Foasils are of negligible valuve in determining tho age.
Foraminifora §am§1e»naa £6 has & very poor fauna, ldentified
amvnrahably'uppar Fliocsena or Pleistocene; and nos I8 had a
fow aponge sploeunles uea&llﬁ 1hdiaativa of iiooenae ages The
two meopalfossil localitlies contained enlﬁ igtarnal saste and

were not E%n&iadg

Terrace gravels

ithology and thigknese

The terrage grovels ure composed of irregular beds of
poorly oconeolidated, sub=-angolar, eandy gonglorerate {(pl. 111,
Di: ple IV, B, 8, ant D}e Bed ing plenes sare pregsnt but are
0f short latersl extente fShe color is psually reddish brown.

The petrology is given on page 39.
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A8 the terrvace material wae dopositdd arommd und over a
low topography t0 & nearly uniform elevation, its thiockness
variae aeegrﬁingly- The maximom obsorved thieiness, estimated
at 140 foet, is exposed ut the Junetion of Garvey avonuve and

Repetto canyons

grigin

The terrace aonglomerates have many ¢harsctaers of & non-
marine deposit:; sand lenses, diseontinuscve bedding, poor sorting,
abundant matrix, and epb-angular particless The abtence of beds
of fine sand, siltetone, or shale svggeste deposition on a lurgs
allovial fan or river bottoms 7The sourge 9f the material was
shown by Zdwards (2} to be the jan Gabriel mountaing.

The process of depcsition seems %o be that coarse gravel
was washed down rspidiy from the sjan Gabriel icuntaing &g the
resalt of s renewed uplift and was deposited upon the nearbdy
matuore topography of the Lo® angeles baein aress Low hills
wore partly buried and the etream valleyz whioh had cut through
the hille were £illed to & sniform levels The result was a
line of disconneoted low hills protroding above a Ilst gravel

Lloor.e
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Comparison of Saugue and %errace oonglomeraten

One of the firgt problems encountered hy the writer in the
24e0ld wag $0 distingsish betweon saugns eanglomar&§§a and the
terrace gravele. 7The steer divs of the Juuvzous conglomerante und
the nearly flat dipe of the uppor Pleistossne conglomerats ap-
poarcd %0 be the only meang of separating the two formations.
ihere exXposures were pooxr and the oonglomerste bede hed Y0 be
traged through s mantle eovering, thess leatures coovld not be
detormined. Zven st good expesures, dips were sometimes not
vigible, and slong the lLess Jrive loslands, both formutions had
noarly flat dips.

Radwarde (8, pe 798) reported that the two conglomerstes
eould be distinguished by the petrograrhy of their pebblez. le
found that tho terruce oconglomerate muterial osms from the lan
sabriel movntaineg and contained pink granite and a dietinotive

2eht eolored diorite, spotted with olveters of dark minerals.
he soures of the Ssugos wasg reporied by Idwards t¢ be mainly
from the yerris repion, near Riverside, Callifornis, in whiah
white granite is adbondante _

only two logalities in this area were studied by Idwards.
In order to detornine how constant the petrologie differenaes
are betwaeon the Savgus and teorrace oonglomerates, the writer
}aollactad pebble sam-lee of both formationg from twenty-nine
expognres throughout the arsa. The tabulsated data derived frow
this matarial i1s glven in plate ViIe The looations were cgluseed
from theilr £ield relations as terrage, probable derrace, prodadble
sapgus, and Saogues Tho samples were washed and soreened threugh

two mesh sizes, s half-inoh and a quarter-ineh., The large and
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snall psbble sizes wers studied separstelys. Yhe average number
¢f pebblos for each sample wan 160 large and 450 sumalle

A& petrologio grouping of the pebbles wae needad that oould
be roadily recogniged in the fields Fine petrographic distingt-
ions would be of little practical osee Considerable axperimen~
ting led to the followlng oleseification whioh oontains ecasily

recopnised but oritical chersoterss

Pebble olassifioation

Pink granite - granite, aplite, and pepgmatite whioh
eontain pink orthodluzea.

dhite granite ~ any avid, granuvlar, igneous roek,
white or yeollow, whiah hag very fow dark
minerale and no plnk orthooluase.

Dierite ~ granular lgneoue rooks with noticeable
ansoomnts of dark minoralsé.

*oeppled” diorite ~ named by sdwards (8, p. 730);
& white granulsy gnelssieo diorite with dleo~
1ike clustors of hormmblende and blotite,

Banded gneisa ~ other notioceably banded gneissio
rOQk8

Folelite -~ extrosive igneous rocks other than daaite,
porphyritio or not. ight inolude ghoerty ghales

Jagite porphyry - dark green oxirpsive rook with
white phencorysts, often gnelesic, and very
dietinetive,

Blve sohist -~ sochistose rock of dluoe~grey solor.

Hornblende sghist -~ green hornblends sohist.

kica sshist - biotite or museovite schist.

qoartzlite - goartz or quartzites

iigoellaneons ~ apldote, ehnle, siltetone, bryvzos,
and pnoelaseifiablo rooka.

The large and emall pebble sizes of each sample ware separ-

atod into the above types and pergontsges were fipured for sagh
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8izaes Mo unifora or gignificant veriationg in the lithology of
the two sizes was foond except that the dappled diorite was less
abondant in the smaller size. 7Thie deocrouss 18 to be expeocted

beosuce na

y emall fragmente of dappled diorite which are too
small %o have a hornblende dlse were probudly claesified aiiher
a8 diorite or white granites. Ais this difference in olassifioa~
tion ie not large enocugh to Juetify & gseparate tabulation of
each #ige, 'he results are based uvpon the total number of peb~
blee at ocach looality, oven though thﬁ dappled diorite porosn~
tages will be s trifle low,

Bdwards' ochart (B, p. B08) ahows thut some San Gabriel
mnaterial contributed to the Sawvpue formation, and that the
Porris blook eontribuoted nothing to the terrace deposits. iven
though the terrace material waes derived entirsly from the san
tabriel moontaing, some contamination Lrom the savgus is to be
expaeted wheré the terrace oconglomeratey were depogited directly
gpon Jauvgue oonglomerates Therefore, the pure or type terrsoe
gonglomorate is fommd overlying siltstone or denositad north of
Saogue conglomerate onterops. These pure terruge loealitios
are sovmmariged on the chart in the "gob" averzge of the "eertain
tarrace™ 4014 classification. 4An undoubtedly contaminated
terrace sample 18 nos 88, for it wae colleoted only one foot
above Saogna conglomerate, Lanmples 24, 19, 16, and 25 probebly
gontain re-worked Sauogos nmatoerial.

Differences in petrology may be sxpected between the ocon~
glomerates at the weet of the area and those six milee away at
tho east beocanse of mixing, woeathering of the eonstitponta,

sorting, and loeal differoncee in souvrce. any variation as s
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regult of cset-wapt position 14 ahogied by grouping the loeaiiw
ties into threo sones: Garfiold avenve and weet, farfielld Ave-
nge eust to the adge of the qu&dr&nglé. and sast into the 1
fonte yuadrengles 3Both tho terruce and Saugoe sanples in tho
wegtorn zone proved to bo more typical of thelr formutions than
those in the niddle and eanst, probakly becauvse of ;e&a contani-~
natione

Important differences were foond in the petrology of the
terreee and Sangns songlomerates. ioch more abundant in the
torraoe are the pebble types of pink granite, dlorite, and
dapplied diorite; while white granite, felzlite, dacite porphyry,
and blue @ohiet are more abundant in the saugucs The white
granits and diorite pebbles sare of 1ittle practicsl ves In
distinguighing the twe formations becauvee the difference in
their frequenay of occeurrencs ig not pronounceds The types
ahuruoteriatio of the taxrace'ara pink granite and dappled
dioxrites Common in the Saugus but vory rare in the terrace
gravels are dacite porphyry, bluavaahis%. and, %o s legs axtent,
feleites By observing the presonce or sbaenae of thege five
types & gquigk differenti\atiun betweun thé two conglomerates i
poggiblos In areas where Saogus conglomerstes undorlie Serrace
gravel, consamination sometimes makes s distinotion difficult
{samples 1G, 25, and 22}e 4% such places other lithologie
features whioh identify the tarraea; gugh ag angvlarity and
general golor, sre alec mixed, ieaving only the type of bedding
and struotural attitnde as veeful diagnostio charscters.

Jre Namptom Smith sugpested that looal woathering might
hasten the altoration of white orthoclase to pink, osusing the
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abundance of pink granite at some looalitiope Drs Ian Campbeoll
eonfirmed the poesidility of gueh an.aitaration. The tabulated
datﬁ also ahow the pnaﬁibla offeots 0f weathering. Terrsae
ganple numbar £2 wag taken only a foot above the Javgus sample
number 21, with aﬁ pnoonfornity betweens Torrace ssuples 2D and
24 are likewlee separated by an vnoonformity. The peroent of
pink granite in the two aampléa of saoh looality are very sgimilur,
sogpedting onifom Altaratian a# tho causass However, the amoont
of felgite, dacite porphyry, and blve sohist are aleo similar,
indieating moch cuontamination rather than equal alteration.

The hiph percant of vink granite in saugus sample number 21
18 probably the regnlt of alteration, for ite pesition near an
0ld erosion sorface gave 1t & previcuvs period of surface weuther-
inge 4% the amownt of plnk granite in the sample is changed only
five persent, it ie not & gerious gource of errove The small
anount of pink granite and dappled diorite In the othaer certain
Saugus samples nay afford an indication of how moch San Sabriel
material wae added to the Perris momtsin conglomorates

The sxcellent agreement botween the phyelissl or structursal
clagsification of the samples In the £4eld and their ocontent of
pink granite indicates that weathering in place is of little ime
partanaeQ All the sﬁmylaa wore taken from mome sort of axcava-
tion aﬁﬁ had no apparent topographic anomalies that might affeet
the rate of weathoring. Assming that loose gongolidation of the
terruce gravels permits greater weathering and, hsnce, more rapid
alteration to pink pranite, the pink aeclor would 8till be a dia-
gnostio property of the terrace formation and eculd be used in
this separations This assumption, however, i& not Justified bo-

sauee of Rdwards' detormination of the San Oabriels asg the ori-
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ginal soorce 0f the terrsee material, inoluding the pink granite,
The pebble comparisone show that petrology oan be vsed to

distingoiah the Savpgue oonglomerates of this area from the ter-

race oonglomorates The method wag peed in the field mapping and

gave reliable resulte e:ze8pt at a few piaaaa where the terrace

ig essentially & basal oonglomerate derived iram the Saugue for-

matione
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820LUC IC STRUCTURS
Three east-west folds dominate the strpoture of the area:

an antloline in the iontsbelle Hills, a synoline along liesa

orive, and an antioline in 7ast Log angeles.

The iiontebello sntloiine, the siruotaral trsp from which
01l prodovgsed in the o0ld and new liontebello fields, is & faplted
£0ld whoso outorop sorface ig two miles long and & mile wide.
The sadiments exposed near the axis of the antieline are Pleo
giltstone; ontorups of Savgus conglomerate are found on the
iimbee The truce of the antlolinel axis is convex northward
and ite two ende plonge alightly'tc the onst and west respegt~
ivelye 7The south limb dips sieeprly; bot the exposed part of
the north 1imb has & ghallow dipe

An east-wegt trending normul fault, with sbouvt 700 feet
gtratigraphic displacemont, nearly parallels the axis of the
antiolines. 1% ovute off a north-south fault nenxr the west end
of %he anticlina. Both faunlts zre part of the boundsry gepar-
ating Ssugus conglomorate from :ieo sillstones A good exposure
of the auut-wost fLanlt in & road ovt ghows & sharp, smooth oone
toot dipping 70° degrees to the north. The eastwsrd extenzion
of the fault into Pioo sildstons ocunnot be definitely loogated.

The north-gonth fault ie coversd by so0il mantle and cannct
be ageurately traced. It apparently dleplaces the basal sauvgus
gonglomarate bed about 100 feet vertically.

several smell ratohes of gerruace gravels are found on the
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top and aides of the Liontobello antioline. a8 ouly one period
of terraoo depoe.tion ig appesrent throughout the Hepetto and
Lontebelle Hills, thess %orruce puatohes are preswvned to be rem-
nants of a gingle doposits One patoh of tervace pravel liee

8t elevation 575 along the anticlinal axis., Other tarrace oaps
are soattersd down the south 1imb of the antieline, and & band
of terrace umaterial at elewation 360 dipe off the hill along its
gouth adge.

The writer belisves thet the weet end, if not the entire
pontebsllo anticline, was completely uuyeraﬁ by a level tarrace
aarf&ee in late leistooene time snd that this evrfuce has singe
been folded, foring a ridge 300 to 600 feet highe The preeanﬁ
$opogrephy of the Lontebello Hille is a modification of thet
folded surfaqes. Confirmation of the folding ie given by stti-
tudes taken in the terruos gravels along the south slopeal. At
one looality terrace gravels dip twenty«one degrees sovth and,
at another, the gravels dip twenty-threoe degreee sonth in the
gane diraotion. (pls 1V, C)e | 4

The unoonformity at the base of the Sauggus produces snusval
strootural features at both ends of the antielina. The Saugoe
conglemerate beds trend northward diagonally acrosg the atrike‘
of the underlying - ico siltstone bedss The basal Sasgus aon~
glomerate bode were probably deposited spon & post-ileo erosion
snrface eimilar to the preasent hille. The ocuntaet oi the ovor-
lapping gonglomerates gqurved srommd the oontoors of the hill.
in addaition to the overlap the bode were cross-bodded from the
southeaasts The sobesequent post-Savgne and pest-terrace periods
of folding have produced the dimgordant trend of the 3avgus

conglomerate bedge
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The struvotural development of the antloline hae been a
gomplex one. 4¢oording to Atwill (1, ohart, p. 1124) the strue~
tural history began with bdrosd folding in upper iioocene time,
followed by a period of erosion. After the deposition of the
remaining lilogene and the rliogene sediments, another periocd of
folding, uvplift, and erosion left & low hill of Pigo slltetone.
Seugus gonglomerates were deposited around and over thie hill.
Then & major poet-Savngus disturbance prodooced most of the falding
in $he antioeline which is now eéxposeds 4 subsequent rolaxstion
of etreas after compression allowaed the high central part of the
antioline to drop seven hundred feet along the axise 4gain ero-
gion nearly or oompletsly leveled the topography, snd 1%t was
covered by a large sallpvial fan derived from the San Gabriel
mountaing. The lagt stage in the development of the antieline
was ﬁaat»?laiataeana eomprescion and folding whieh rajised the
terrace sorface to a somewhat higher topograshie position than
the presont hills. Zrosion has stripped off most of the terrace
gravels and exposed the older formations.

A pagsvliarity of tho field not %0 be axpsoted from the gur-
face strpotore is that the axial plane dipe eocvthwards. This
condition is shown by Atwill (1, p. 1124) and was deserided by
offioiale at the liontebsllo field offices of the Standard 0il
Company of Qalifornia and Xern County 0il Companys. In the sane
antiolinsl struoture the gsouth &nd weet liontebello fielde are
produaing from deeper horigone than those of the old fleld far-
ther norths 48 interpreted from the surface geology, the axisl
plane shonld dip northward, away from the #teeply dipping sonth
limd of the antioline. The probuble explanation of the problem
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lies in the east-west fault along the antiolinal axis. Apparente
ly flat-1lying beds have besn faunlted down on the north fLlank
dieplaeing the steep dipe of the sntioline’s north limd (smee
Plate Xj+ The posi~Fleigtooene zélding may have still forther
gomplicated the structure.

¥o gorfaoe indiostions of the south and weast lontebello
fields (1) were founde There ig & posuibility, howevsr, that
the fault aleng the antioline marks the north limits of pro-
duotion in both the new and old flelds, %he fanlt cannoi, how-

svar, be {traced 4o the eomst or west of the shown limits,

Other folds

lost of the folding on the dynoline along lesa Drive pro-
bably took plaoce doring the mid~Pleistocene disturbance. 4ie 1t
is poorly expossd, and gorrelation of %the conglomerates sgroes
ite axig ig gqueetionable, the atruotoral history ocannot be more
agourately dstermineds The sbrupt ohange of dipy along the axig
suggests faultings 7The topography of the line of hills along
Third Street ie s8lso suggestive of post~Pleistocene favlting,
but eonfirming evidonge for favlting at either locallity is laok-
ings,

The presence of an anticline south o2 konterey rark ls
dovbtful. The axis, if present, cannot be aceurately lceated,
and what might bde the north linmb is poorly expeseds The only
lo0ality where a definite north dip may be seen 1a on the next
road cut weet of Garfield avenve, The basal Sangug oonglomerute
bad appeare 0 swing north arommd the east end of the fold us le

%0 bo expeoted around a plunging anticline, bot the struoture is
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not ¢learly shoun,

The east glosore of the daat Los ingeles mnticline ig shown
in the Foente formution jJuet ineide the Loe Angeleam City limite.
The sequence of upper shale, middle sandstone, and lower shale
oan be traced arownd the plunging axis. A4 thin oonglomerste bed
abouvt 300 feet above the base of the upper ehsles member is also
found at three logalities aronnd the fold in the same arproximate
gtratigraphio poeition. Although the entire Pliogene and 3avgus
series trende as though 1t might alee olose aroond thie angicliﬁ |
nal strvotors, definite evidence for it cannot be found within
this mapped area. Uinor faulting ie preﬁahly more ocompon than is
indicated by the single example shown in Plate V, A, loeated in
the sandstonse of the north flank. Incompetent folding and atten-
gation of beds is guggested by gonsideradble overturning and varia-
tion in dips In the Ivente formation.

Some of the nearly vertiecasl Puente beds on the south 1imd
of the antioline have the saue atriie but 4lp in opposite direc~
tiones The probability that the beds were overturnod was oon-
firmed by & alose lithologic inepeation. 4t the conglomerste
lentil jvost west of seotion AB in the vpper roente shale menmber,
gevaral aoarse sandetone and éﬁnglamarmta layers showed a8 gred-
ation from a very coarss grain size on top %o a8 fine grained
gand and even shale &t the bottom., Sinoe in normal deposition
the grain size in & given stratom is goasrse at the bottom mnd
finer at the top, strata with the revarse gradation may be ocon-
gidered as probably overturnode At geveral looslities in the
middle Puente sandztone the 1nvartéd order of vafriation in grain

gize oonfirmed tho bolief that all the north dipring Foente beds
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Faplte

Very fow important faclie are found in the area, A4t many
looalities & fractore surface may be seen in s road cot (pl.V,
A}, buot it oannot be traced. Some of those dreaks may be of
more importance than shown on the map, but in the absence of more
gtyratipgraphic evidenoe they cannot be go indieateds There are at
least two and posgibly three periods of favlting. A reverse fault
along the Eaaﬁtoﬂﬁepatte sontaot is dated as post-zepetto and pre-~
terrace, the normal fault in the iiontebello anticline is mid-
Fleietoaene, and the favlt at the sonthwest of the area is post-
tarrace.

4 reverse fault betwesn the Poente and Repetto formations
may be seen on & new road cut at foraminifers loocality no. 49.
1t is possible that the fauvlt may form the entire Puente-Repstio
oontaot, as shown on A eketch map of the Los aingeles dasin pre-
pared by Hoots and Lew (12, pe 28), bot the writer oould not
trace the fault in either direction from its outorops The contaot
dips f£ifty degrees scouth, and the faplt le shown by looal drag
to have a reverse movoument. limagive slltetone on the sonth has
been thrust up against poorly bedded diatomaceouve shales The
- fault probably repretents only a‘miner adjugtment along the gone
taote It oould not ocsuse the steep and overturned dipse in the
vicinity. If considersble drag were prodveed near the fault,
the steep dips of the sdjacent bede should be decrsased, rather

than inoreased %o nearly vertiocal. The unogually steep dips
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along the aontaat are probaubly the contortione of incompetent
ghale beds agsinst whioh goupetent giltstone has been thrust.
The anount of digplagoement on the fault cannot be determined.

Favlting in the sovthwestoern part of the area raised the
$errace formation 150 feet vertically to its present level., 4
revorse movenent along a nerthe-dipping plane ia assigned to the
fanlt booavee of gonsiderable drag in the nearby terrace conglo-
merate and t$he overturning of the aonglomerate foszil bed (pl. 11,
D} on the east alde of Repette ganyon. Xormal faolting gould not
gavse the overtvrninge This reverse favlting is probably the re-
golt of the same gomprescional f{erces whioh produced the post~
terraee folding on the Lontebello antiolinéo

The post-terrace faglt 1200 feet op Repstto canyon hes a
reverse movenent and an Bl degree sopth dip. 7The looal dig~
placement of terrace gravel ig aboot twelve foet wertically.

The two favlite in the Kontebsllo antiolire are definitely
of mid-~Xleigtocens age, for they ant Saugos eonglomerates, and
the tarrace gravels nesr the fault and on both sides of it are

not digpleced,

Ungonfornities

The older of the two msejor snoonformities in the area lies
'betwaen the Pigo and Sauguss The Pico siltztone beda dip &m mneh
&8 twenty degrese gtoeper than the Japgus eonglomerutes. The pre-
Saugua gurface ﬁas an irregular topography (pl., V, B and ¢}, whieh
was possibly eimilar 40 the low hills now present. The 3Saugue

gonglomerate overlaps the rieo northuards
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The luter major unconfornmity lies below the terrace forma-
tiones The terrace deposlite were deposited upon an irregular ero-
gion surfacc from whigh around BOOU fest of gediments had boen
removed aince the beginning of the post-saugus dlsturbanos. This
is the thicgkness oi the soetion whioh had to be reumoved from the
Zsgt Loe Angeleg antlicline in order to expose the lower rPuente
shale. OUnly the low portions of moch of the resulting topography
yare govored by gravela. Upilft and degradation left reunante
of the terracoe de:;ogit in 8ll atages of preservution throughout

1the arot.

Sipnificunce of present topography

The flat-topped remnants of the terruce surface make a2 datum
plane shﬁwiqg the natore andéd anoont of post~rFleistocene dolorma-
tione, a4t thﬁ gonth end of Repotie canyon (pl. ¥V, D} the terrace
surface lige at elovution 460, Just 150 feet above the ganyon and
valley floors. The terrace sourface glante northward to elsvation
450 st Garvey avenuve and to elovution 485 at the north of the ares
where 1% gradeg gently into the wvuller alluviome 4% aAtlantioe
Bovlevard (pl. VI, A, B, &nd C) the same northward slope of the
$errage is found, from elevation 400 at the south end of the hills
t0 375 at the northe In both looalities itho surface on the east
g8ide of the ganyon is slightly lower ﬁhan that on ths wsst, ‘The
deformation in the Lepatto Hills may be Iinterpretad as vplift
along the south edge, ecaveing %¥ilting to the north and east, %The
new giroa:e began eutting on the low, or east, side of the tiltad
sorfaon, c¢ansing a greater removal of tho terrsce siong the east

side of the canyon. 48 the lepstto canyon area was lifted higher
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than the atlantie canyon arca, orogion woas more vigorous snd the
canyon walls aontain lswer tercuce romaing.

“emnants 0f the terracge gurface on the lLiontebello Hille aro
good ovidence for nogt-lleolistooone Lolding {8ea papge 46}, The
gorface glants off on the north and sovth {pl. VI, 2 and terrace
vatehos ocour high on the hille. The stee; alifls arsund the
gugt end of the hills may have been formed by fanlting, but stream
erogion of the poat-Yerrace antieline cgould bring abont the eame
ragult.

The stesp-walled wind-gap of Coyote pasa is oertainly not a
regult of reoont headward erosion, for it has asc small a drainage
arsa that no strsanm channal ie present, and the ssasonal rainfall
le adbsorbed by the alloviums. The oanyon must have been ovi by
streang doring the arosion oyole whiah followed the early part of
the mid-rlelgtocens disturdance and pregedad the major uplift of
the Sun gabriela, lire He o¢ Hill of tho rasadeons Junior College
tokd the writer that he has drilled holes twenty~seven feet deep
into the alluvium in the bottom of the gap without finding graval.
Quite pogeibly the velley drained a suall inelossd basin in the
vioinity of the iidwiok Comntry Clube when oplift of the 3an
gabrisls took place, tho terrace gravels were deposited around
the hills but perhaps oould not get into the xidwiok basine. When
the stream in the gap lost ite hesd beoause o0f ite relative sob~
gldenca, the canyon and basin f£illed op with alluvione The northe
e:gtward tilting of the blook in post-Pleistocone time cuveed the
drainage north aﬁ the gap %0 be gaptored by the atlantio Boulevard
gtroeam,

The thin serrace deponiis mslong Liller Avenve indloate &
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gimilar history for thut eanyon. The torrace is compogod
antiraly of Posnte shale blooke and flakoe mixed with Zepatie
siltatone. Recont drainage in that canyon, howsver, has gnf-

ficed to ont into snd axpose this loeal terroce matorisl.



55

#20LOGIC HISTORY

A sommary of the geologio history is given below.

Fo

definite evidence of igneons activity could be found.

Sedimentation Aotivity Result
Up?ar Nicoene ) Lower shale, middle sand-
Puente) stone and upper shale.

Partly diatemacecus,

igwar Plioaegg
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e e
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Deap water deposition.
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water mogafossils,

Eostwlewér ?100
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A e A, T e

ﬁauvdaﬁeaitieh' yécsibly
gome erosion.

0l o i . S i o e A . O A

(Middle Piao) -

. NP i

‘Hiatus.

Uppermoss
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{Uppsr 2ien)

- - s i

o

Six%u%ﬁne; Some’thin con~
glomerste and fandstone beds
with sold water msgafaaails.
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an§~?1i0¢ann maabrk

Poeitive srea near present

pplift and folding. hills. ZEreded to irregular
- topography.
Lower Elciatéaene | | Aliarnatn aeaglgmaratea
{Savgue) {some non-marine} and
giltatoae,. |
) o Zarly p&xt'nf mid= B Eaj&z'fnlﬁs and faults of

Pleistocene disturdance. area.
Folding, fsuiting, and

aplift,

- A, oo

Followed by long
erosion periad.

Upper Pleistoaene -
{terracs)

-

Allovial fans frem 35an
gabriel Mis. oovered
Montabello Hills and
£1lled low areas in

- Repetto Hills.

Uplift with folding
and faultinge.

Hentebolle Hills gently
f£foldad. Repetto Hills
tipped to northeast.
Brosion predueed praesent
topography.
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BOORCEIC CONSIDEZATIUNS

Petroleum possibilities
The liontebello Hills are being thoroughly exploited for oil,

and well logs have boen exteneively used to determine the under-
ground stroctare. Reoommondations bdased ¢én the surfoce geology
aslone, therefore, are worthlese, However, the possidle westward
sontinpation of the Lontebsllo fanlt should be considered in the
interprotation of well logs at the weet end of the new ﬁanﬁebeila
£iolde

2he anticline south of konterey Park is emall, illedefined,
and has no definite elosure. The romains of two abandoned wild-
cat wells may be seen in the vicinity, one along the east exten~
sion of the mantlolinal axis and the other R500 feet south of the
axis on hill 627. Yot encugh attitudes are availadle to plot the
position of the axis at depth, but a betier drilling looslity ap-
pears to bhe somewhere near the interesctiion of the axis and Gar-
£is1d Avenues The favorable sequence a:llawar'?uante shale a8
soorce, middle sandstone as reseorveir, and upper shale as osp
rook for oil should ococer at a reasonable depths The top of the
sandstone should be found at & depth of adout 4800 feet, and the
irregular songlomerats bed near the haae'as the upper Puente
shale might be found about 300 feet higher.

The East Los ingeles antioline appears to be the eastern

closure of a large etruoturs favorable for oil scoumoulation.
If the anticline were not within the Les ingeles City limits,

where drilling for oil is prohibited, 1ts wostward extension
gertainly should be investigated. The entire Repstte %o Saugus

geries may poeeibly extend aromd the axis to the east and north.
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Tho araa ghould bo gsonsidorsd ag favorabls for exploration gven
thongh the strats expogasd along the sxis of the antieline are
alder than the eommen oil produaing zoned in the Los Angelaa
bagine Urillisg inte tho sarlier ..locens, (Oligogeuns, and svan
Sogene gedincents to doteralne thalr possibla oil content hasg
hesn made esgy by the erosional stripiing frox the antlelina of
nt lesst 8,000 f2e¢% of .iccans, Iliccens, and lelstocene sadi-
m2ntes The poeglibility most be eonsidersd, ééwevaf, that toe
Ssente lies uson the basomant complex se 1% kaz heen shoun to
do in parte of 4tho iFuente Hills and the Sants uonlon moonbaing.
The owmers of tho roek quarry west of the mouth of Repstiio
panyon less@ad their ares %o an oll compsny st ope time, and &
well wae logated zbout 1800 feet up thoe canyon ae shoewn on the
pape The writer found no evidense of a favorable sil etructore

in ths vieinity.

¥on-metalifercus derceits

¥oor gravel gusrries ave in sotive oparation in the aresa,
two working the tsrrace deposites sand two vging 3aogus gongloener-
atess Gonerally, only the onsorsened grave: is gold, for too
maah fine eand and clay 18 pregant for uEe ag 8 goengreto agpre~
gates Plenty of material for other quarries msy be fommd at con-
venient looalltise,

A large briok factory at the aocuth end of Jeyote pass udes
vigo glldstone for raw material. asccording %o workmen at the
north end of Ooyote pass, the Hepatto gildstone thers will soen

be ssed to manufacture s light-weight conorste aggregate. The



Biitatone ig gunverted by heat into & frothy silicevus pellet
the wize of a smuil pebule. It mwies & iligot-weight concrate

woieh is eopposed $0 be Sirung wud rodistant to gbosk.
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sppendix 1

Poraminifera deoterminations

Sample ~ Natore
nomber of faona

Palr
Falr
Fair
Sair
gool

Pair
good
good
good
good
good
Bxoellont
good
tood
idmonite caats
zoor

Goed

Very pooy
Pair

Poox

Paixr

Pair

good

Poor

¥o forame

xoellent
Zxaellent
gocod '
Limonite custs
good

goed

Yew forame
Good

tood

Xo forans

Poor
tood
Foor
tood
Good
foramg raxre
Forame raro

by He Ls Iwiver

ARO Remarks

Low in Repetto

Low in Repetto

Repetio

Upper tepetto

Lowexr Pico A 1i%tle below #10
stratigraphioally

Upper Pico )

Lower Pleo 3imilar to sample #6

Definitely lower Ploo

Lower Pleo

Lower Ploo or Repetto

Upper Repetto

" Repatte
" Repetto or Puente?  Jithin B0 feet of contaot

Upper Floo
Probadbly lower Pleo
Poat~iiiooene
Upper Pleo
Probably Ue Fliocene of Flelstocene
Uppar Fieo :
Posaible U. Ploo finite range is post-iilcoene
Upper Plieo ,
Upper Fico
Upper Fieo ‘
Post-iiocene { )atormined as upper Fioo
by Texas Company)
¥ Containe & fow fine sponge
: gpiosles
Upper Ploe -
Lowermost Hepetto ;
Repetto Close to #45
Repatto -
Upper Ploo )
Repetto 0lder than 562
Upper lioaoone
Low in llepdtto
Repette :
Upper liiocone. dponge spicoles and radio-
laris indioative of
upper iiloaene :
Could be Lilocene or Ilicoens
Top of Ropeito
Probably uwpper lioco
Uppar Flee
Repetio
Upper lilocene alse spenge epiovles present
Upper iLiooene Also aponge spionles present



60

Appendix 11

Dotailed field demeription of exposures

in measursd .vente geoction

Jtratigraphlico distunce {rom ‘usnte-Rapettc oontuot

goaled fLrom srenl pap

Faat fronm My taken
top at exposure
of Puente o=overturned Degoription
At faolt 663 Very fine grained diatomsmoeove ghalo. Jamile
contuaot nations 1 to £ zm, alternating white and
with Repetto light gray with emall white dlsou.
20y 3943 Fine buff well bedded siltetone, 3" beds.
50 365  Yollow-white finely bedded, brown stained
ghale, partly diatomaceouns, orushed appearances
80 Hear 425 Buff, woll bedded, silty, with one-foot
gonoretion beds ‘
100 o081l dhite diastomaceovs shale, flaky, lum to lem
bandinge
180 435 Brownish gray with porple tinge, with many
white dises, 2" bedded, diatomaceove ghales
At foraminifera looslity 68. ,
200 708 Light yellow gray silty shale, 2" laminations.
300 875 Buff to gray with white disga, " bedded,
dlatomaceous chala,
350 703 Yellow-gray well bedded 1" layers of silty
ghale with & 3" band of conaretiong. Aslong
Fremont ivenne.
400 483 Light gray, 4" laminstions of ocarse to fine
grainsd shales Some nandy.
500 523 Buff to gray, " bvedded, sandy to diatomaceous
shale. Peoten found.
650 B33 dhite and yellow 3" badded fine grained shale,
660 65 Yeollow-gray, & t0 2" bedded shale, a fow &0
goarse sandstone beds. Slightly comtorted.
700 563 ﬂragﬁahale with brown atrenks, some sandy,
probudbly distomacgeous, laninations 4 to 1%,
1000 833 Boff to gray, sandy, §&" bedded shale.
1200 0618  Yellowieh, poorly bedded shale. Looke 1ike

s8iltatone.
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appondix 11 (oonts;

Peot from JAp taken
top at exposure :
of Poente ozoverturmed Deaaription

1450 08Oy fhite, prodbadly distomavecus, comrse, to fine
bedded shales. Yellow 20' higher in seotion.

1500 080X gray to brown, " bedding, silty to diatom~

, a¢ecvs shaloe

1960 072N Boff to yellow gzundy conglomerate layers up to
2', arosg-bedded, maximum pedbble size &%,
avarage 3", pebbles almost all white zranitio,
woll roundeds Definitely overturned, cvarser
pebdles on top grading to sand at bottom.
4hite %0 yellow shals bands between conglome-
grate. Lone iz 16 thiak.‘

2260 036N  hite dimtomaceons ehale with white disos
Smm in diameters |

ERY0 waww== Contagt betweoen opper shale and middle sandetone —weew

2300 04 BN #hite and light 3@11@u; fine grained, f£riabdle
saundstone beds up to 67 thiok, of quarts and
biotites 607 sandetone, 205 white laminated
gshals beds. Ixeellent overtorning evidence in
variation of grain eise in sandstone layers.

2850 74s #hite friable medium grained sandetone with
20% shales a

£600 068y Yellow massive coarse to mediom grained
friable ¢andstone. A fow sandy ehals beds
(104) « Fractured and spparently contorted.

B700 0768 Buff fine and coarse, friadle sandstione (70}
end shale. @004 overturn evidenace.

3100 863 Bpff fine to mediomm grained sandgtone with
30 of white shale bauda.

3800 873 Busf, massive, Iriable, medium grained sand-
stone with 55 of 6" ghale bandu,.

3350 wwwew= Qontact betwesn m&dﬁl@ sandstone and lowoer ghale =wwwe

3460 703 “hite diatomaceons shale, 4" beds.

3500 172 dhite, partly dlatommoeous ghule, " beds,

L2632 on north flank of antiocline, ‘



Thickness

500
200
20

550

i1
26

86

174

12

i1
10
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sAppendix 131
Saugus Soction along Carfield ivenve
Desaription Hote: Dasghed lines

Separate mapped onitse.

vppar glaaatoaana tarraae and alluvium.

Brnwﬁ to 1ight gray fine sub-~rounded maasiv@ aanglamarats,
sverage slsze ", nmaximum 2%, moderately hard, containing
muuh coarse aan&. Waorlg axpaaad‘ ?ebblu gample %4.

Buxf ﬁi&tatana :airly well hoaaﬁﬁ, aame ghaly yartiona»
A

Rutd annglomarata beds in sandetone and eim$ntan¢¢ wail

roundead, yoerl: aurtad, srerage aise 1",

g

(?hiﬂknasnaa above eamputt& from distances aualaﬁ on aroal map}
{Thioknesses below ﬁara paged or sstimated on road aut)

- oy
Buff siltstone, wall bedded with bands from 1" %o 1Bt thiam.
Fault 278 feet from tops Dip nearly along bedding planes

Yellow orous~bedded sandetone lenging upward, with 6" oonglom~
erate layer st bases, Shale cobbles rares (See pls III, C)

Butf wall bedded ailtatcna with 8 £¢w cﬁauraticnaa

A S
Bafx sandy conglomerate, more &anﬁy above, sub~roundeds
Overlaps on siltetone at bage.

Boif Yedded siltstone with a few pranitic pebbles five fost
Lrom tops Siltatome block 3' in diameter at bage.

Yellow 40 gray series of gradational sandetone, pea gravel,

“and well rounded conglomerste with some ¢ilt pebbles and

cebbles, Indefinite boundaries prevent making a ocareful
deseription. Pobble mample #8 at top. #7 is 15* lower.

hrown oonglomerste bad mith large sundy siltstone blogks of 1
ave. size.making oy 7054 of velume, Cosrse gravel in matrix.

Puff siltetone with eomo pebbles and eilletone fLragmenis,

Brown conglomerate bed with & sandy base containing a chale
boulder. Upper part 19 coarse conglomerate with an irregular
base as though a series of oonglomerate mud-inclosed balis
were buried in the sand (pls 111, 4 & B)s Pebble sample #6.

Nearly white sundy shale with a 1' white pea gravﬁl lang.

Yollow wa&l sorted pes gravel size conglomaerate. rebble
mw}.n g 33 »

Pieco ﬁilta%ano.
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fate 1

As  Datomaceocvs shale neay basge Be lLilddle Puente sandstone with
of upper Fuente ghale members (n shale gtringers. Located 41
north flank of snticline at 7% o mile sonth of antioline axis and
@ip o1 wile My of Valley Hivds o1 mile woet of Valley Mwvd.

Ce liddle Fuonte sandetone with De  Loeal orushing at the contact
white shule bandss Reds are overe of middle Puente sandstone with
torneds. On seotion AR ot 68 W uppor Fpente shale. Loecated on
dip 1 mile sovth of antlelinal the north flank of antieline

axig. | where contaoct erosges Valley Blvd.



Hlate 11

As  The 3j-Loot bod of gourse - Be Comyrse brown sandetone bed
sandstono with o Low pebbles 92 16 inches thiok, at Lepotto-
feet balow top of Hepotto fore Ploo oontagte Looated 0 mile
mations Looated «1 mile west up Repetto Canyon. '

of Atlantie Boulevards

Ce Roselliferove sandy conglome De  Overtuorned caleoarecns sandy
erate bed on Lraotured siltetone. foasil bed in upper Pieo member,
Larke top of lowex Floos Located Gest side of Repetto Canyon at
80 foot seouth of favld, «2 mile its mouthe

up Repetto Qanyon.



Flate 11X

A+ and Be Shale, sandetone, and gonglemerate bed 21 feet up from
the bage of the lower sSaugus oonglomerate unit. sShale elad vieible
in- gandatond. Conglomerate pockets extend deown into sandetime.

At south end of Garfield Avonve pess in front of power honse.

Ce Sendstone leneg in lower Bavgme De Terrace gravels filling
ghale unite Horisental striations favlt orack in spper Fleo silte
viglble one Loot above hammers At stones Loonted «2 mile dve
south end of Carfield avenue pase gouth of lontebello oil field
70 feot north of miner favlts pifices.



Flate IV

Aw  Orose-bedded sandstone in Be . Bandy terrace gravels dip-
lowest Suungus conglomerate beds - ping 80 degrees south, Jhere
In rook quarry «3 mile west of Bastorn svenve leaves scuth

sagtorn tip of lLiontebells Hills. glope of Repetto ﬁillu‘

Gs  CGontact betwoen seuvgus silte De Flat lying terrace gravels
gtone and terrace gravels on 9 on top of ientebello Hillse At
#ide of liontebello antieline. intoraection of antieline axis
Terrace dipe 25 degrees souths and seetion iV.

Juat within the Alhambra Guad.

gheot +2 mile north of svenida
de la jlerced.




Plate Vv

Av Puulting end drag in middle Be Irregular contaet of Plooe
fuente sandetone. On north Llank Sangue oneonformity. - In quarry
of Dent Low Angeles mmtialiua. ’ +f milo sast of Gnrxaaiﬂ AVae

Co Angular vnoonforunity betwaen De  Terrace surface looking §

Ploo wilﬁatnne nné sangne uanw along Repetto Canyon. Ploture
glomerates Syocamnore G taken from terrace at Garvey
quarry at nort of the id wun Avenue and Repatto Qanyon.

power 1




Plate VI

As Morracge surface on both sides Pe Terrase surface looking 8
of atlantio avenve yone At towird Bdison power line along
intersection of itlantie Avenuve Atlentle Avense Canyon. Same
and idison power lines e surface shewn in Ae

G Another view of terrace aure Ds Hloping tervece surface st
fnoe noar south ond of Atlantie west end of Mentebello Mills.
Avenue Ga@wwmg Looking aﬁ towards now lontew

bello o4l Lield from Savgus
aonglomerate hill below double
Ldison power lines




Plate VII
Petrologic comparison of
Terrace and Saugus conglomerates
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At west end of area neor Lostera Avenue

Sewuth of Monterey Park neot Garfield Avenue
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