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INTRODUGTICE

Losagiqgvat the Area

The San Jose Hillq, logated ig the eastern
part of Los Angelem County, California, cgoupy a reet~
angular block some 40 square miles in area, the center
of which 18 30 miles to the eamst Of Los Angeles (Platel).
Although a separate physiograéhia unit, ths regilon may
be described as that portion of the Puente Hills lying
north of the San Jose Wash (Plate 11). The area mapped
extends from Pomona southwest to Puente, a distance of
11 miles. It may readily be reached from either tomn,
both of which 1lie on the main line of the Southern
Pacific Railroad and on U.3. Highway Humber 99, kmown
looally a8 the Valley Boulevard, All parts of the ares
are readily acaaqcible, for it is out by roads in the

eastern, csntral, and wuatern'partianl.

Purpogs and Seops of the Invewtigation

A detailed study of the area was undertaken as
partial fulfillment of the regquirements for the degrese
of Master of Science at the California Institute of
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Technology, Pasadens, Galifornia.

The writer was principally interested in a
strugtursl and stratigraphie prodblenm and was indeed for-
tunate 4n having suoh an srcellent aren readily aaegaazbh.

In 1926 the area was mapped by ¥.i.Bnglish on
emall mosle base maps (1 mile to the ineh). The work was
dons 1n conneotion with the mapping of the Puente Eills
regiaa and 1ittle or no detailed mapping wae carried on
in the 3an Jose Hills, It was the writer's belief that
& remapping was jJustified for now large soale maps 0f the
mm. Clarexzent, and Puente quadrangles are available.
These maps have a peals of £O0O fa_ot to the ingh and s
oontour interval of 5 and 26 feet, Purthermore, new roads
heve besn built which fasilitate the interprotation of a
somewhat gomplex mtruoture. -

In the eastern pcﬂioa there ooour a meries of
igneous roeks, which while mwiostm and oifering op-

1l
V.. Bnglinh: GQeology and 041 Rescurces of the Pnente

Hills Region, Bouthern Qelifornia, United States
Geoléglonl Survey Bulletin No, 768, 1926,






portunity for dstalled atudy, will be but drisfly oon~
sidered, The writer was primarily interested in the
aedtmnayary-:ezias lying t0 the west of the ignecus
complex, and mopt of the more detailed mapping was done
in these Tertiayy formmtions., However, a heretofors
uaregognized relation betwesn the extrusive lavas and
the shale series was observed; making desiradle detailed
work along the shale lava eontast,

A8 & base map for reeording obdservations,
United States aaologxanlkaaxiqr maps were used, having
s scale of 2000 feet to the indh.(ggéaua}. and o eon¢'
tour interval of 5 and 25 faet. rhoao maps proved very
aatintzctory, their dstail making recording of field
observations rapid and uaeérgﬁn, The region was surveyed
in 1924 and 1925 (the maps being issued in 1927); thus
the aultuzsl featurss, except for a few roads, are all
¢laarly shown,

Airplane maps of the region are available, and
wore referred to by the writer during the investigation
of the igneous eomplex and the eastern portion of the
#odiments., However, dne %0 the low rellef, rarely over

300 feot, contrast was poor, and it seemed desiradle to



use the topographio shoets for rseording data.

- The nature of the problem nacessitated ascurate
plotting of cartain detalls, yet it 414 not appear neges-
gary to use a plane tadle foxr this work, The latter method
is certainly more accurate than a Brunton Compams Survey,
tut as time 1s an important fastor in any prodlem, all
loeations were made by Brunton Compass intersections on
prominent features, doth gultural and physiograpgioe.

The field4 work was done intermittently during
the summer and winter of 193&«1938,>sheut six weeks Deing
spent in the field. |

Dr.J.H axgon, who supervised the work, was ever
ready to discuss problems and to cheeck field observations,
and the writer owes him a dedt of gratitude,

Prank ¥,Bell, of the Californis Institute of
Teohnology, indentified the foraminifera ¢ollected in the
upper shale member, and made an aceurate correlation
with the type Miocene deposits possidle.

Ur.R.Sokhis kindly offered information on sub-
surface water gonditions which etrengthened the postulate
that the Buszard Psak fault continued eastward along the
base of the hills,



Pig.l Oharacteristie low rolling topo-
graphy of the upper Puente shals,
ﬁ%@%.%? Covine Road looking sounth,
Puente Fills in the baskground.

Pig.& Looking north from the vieinity of
Bugszard Peak., Illustrating low roll-
ing woathering formg of the shale
series, San Gabriel Younteins in the
distance




As most topographis features oan be clearly seen
on the accompanying map, only the mors important will be
eonsidered in the following diseuseion,

The San Jose Hille have moderats relilef, rising
750 foet above the floor of the valley. The hill.u‘t‘:re
symmetrical with & oresstline whigh trends northeast,

They emerge from the valley immediately norﬁz of Puente,
toward the east, graduslly inocreasing in elevation %0 &
waximum of 1360 feet at Bussard Peak, then decreaning
again, pass into the valley at Powmops,

The canyons, as oah be ssen from the topographie
map, are rarsly over 200 feet dsep. Thoss in the effusive
aeries tend to be narrow and steep walled, while those in
the sediments are wide and flat bottomed, Due to the
nature of the sediments, particularly the shales, most of
the hills ave eonvex upward, giving a low rolling topo-
graphy (Figa. 1 and 2), Howsver, one exoeption is noted,
The middle sandstone member of the Puents, exposed in
the Buzsard Peak vioinity, gives e rather rugged, irregular
topugreaply, characteristiec of poorly consolidated gediments



HMg.8 Bussayd Peak; illna%rat&ng rad
irregular topography charasteristioe
of the middle sandstone member of
the Eaan%a, Looking north-east,with
the San Gabriel Yountalns in the
flistance.

Fig.4¢ Looking north-east fyom Buzzerd %@gk‘
Illustrating in the foreground rough
tag@gr&gﬁy of sandstone and in the mid-
dle distance the rolling shale forms,

The San Gabriel Hountaine in the die~

tance,




in a somi-arid region (Pigs., 3 and 4).

A 1s general in the drier regions of the
western United States, the hills end rather abruptly
in the nearly level plains., This i8 especially trus
along the southern dorder 0f the area, whare the San
Joge Wash passes bDewween the ragion descorided and
the Puents Hills, |

No large Tivers ars present in the area,
the drainege being carried westward to the San Gadriel
River by two small streams, Walnut Oreek an the north
and the Sen Joss Creek on the scuth, In the rainy sca-
sons these streams osrry great volumee of water, but
during mest of the yoar are 4ary.

Qimate

The ¢limate of southern Californis makes 1t
poseidle %o ocarry on field work throughous the yesr,for
rainfall is small and oocurs almost exclusively in the
winter moanths

The average annual precipitation for this ragién
is about twelve inches, rains cecurring im short spells,
rargly over two or thrae dﬁya in length,

Due to the moderating affect of the prevailing

ocean breeze, thera are few axtremes in temperature, In



tha winter 1light froste may oecur, and in the summer
temperatures of over 95° are uneormon, although 100°

18 sometimes reached for short periode of time,

Iaek of abundant rainfall permite only a
gparss growth of natural vegatation, the nature of
which depends upon the type of soil, The sbale members
support an abundant growth of mustard, short grasses,
and in the spring numerous wild fiowers, Gn the other
nand, the coarger sandstone and oonglomerste members
pernit only tha growth of osotue and drought resisting
shruba., A dense eactus growth is oharoteristie of tho
lavas, and the hiker must piek his path with oare least
he enscuntar the sharp spines, In tha more molat mpots,
olurps of wild walnut, live oak, and California heolly
thrive, as well as the bane of the geologist -~ pciaoav
oak, The vegatation is short lived and the hille ars
turned to brown baefors summer ig wsll under way, only
a few of the more drought~resisting shrubs surviving.

-

Thie region 1s notaed for ite citrus fridts,
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Filg.b COonliivation of soil on the upper
Puente shale in the hillg north of
Walnut (Sentous Rapehl), Iookin
north=east with the Ssh Gabriel

‘ountaing in the distance.

i

Fg.6 Cultivation of goil on ths upper
Puente ghale in the hills north of
felnut (Sentous Ranch). Tooking
north-went,
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orcharde of whieh bound it on all sides, In the area
proper two ogsupations are important, Bothof which
make the work of the geologiet more diffieult. The
shale dseomposes into 80ll very suitadble for grain,

and sagh year soms of the steepey shale members as

well ag the low rolling hills are sowed with wheat

and oats. The yearly disking of these ghale bads han
obiiterated nearly all of the cuterops, and large areas
are encountersd where no idea of the structure can be
gained (Pigs. O and 6).

Pasturing of cattle, horses, and sheep con~
stitutes the other important oogupsation., Aimost the
whole sedimentary meries is fenced, raking it impos~
sible to drive & car %0 the othorwiae very accessible
outoroym.

The prineipal racde passing through the ares
are paved, as are many others arocund ite bordees,
Fumerous dirt, slde roads, etc, lead well back into the
hills, but due to fencing few ©f them may bBs used,

Railroads, electris railways, and good raods
connect most o0f the imporiant towns in thae reglon,

making acce#s by automobile or by train s asimple matter,
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PREVICUS PURLICATIONS

The foldowing is & list of the publications
dealing with the geology and the water supply of the
S8an Jose Hills snd suxrdunding tsrzitery,

Rldridge,0.Hs The Fuente Hills 01l .Dipiriet,
Southern Californis. United Statss Goo-
logioal Survey Bulletia Wo, 309, This does
not deal with the San Jome Hills proper,
but covers the geology of she closely

~ related Puente Hills,

Boglish WA, Geology snd 04l Resources of the
Puente Eills rvogion, Bouthern California,
United 3tmtes Geologloal Survey Bulletin

"Ho. 768, This volume dsals with the geology
of the San Jome and Puente Hille, It also
econtaine & meetion on thae chemlieal character
©2 o4l by R.¥W,PRutsman,

¥endenhall W.@. Ground 7#ater and Irrigation Enterw
prises in the Poothill Belt, Southern Oali~
fornia, United States Geologioal auigoy
%ater Supply Paper No, 219,

Willis,Bailey Index to the 3tratigraphy of North
America., United States Gaological Survey

Prof, Paper No, 71, page 818,
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Sratigraphy

Janaral Charactor of Formations

The Tertiary sediments in the area are
reprosanted by beds of middle Miogens, upper Mio~
cens, and Pliogene age. They ooneist o? shale, sand-
stone and oonglomarate, ocourring singnlarly ox
interbeddad, Their origin may be ascrided to an area
of aeicié rogke foy quartz graine predominate 1m the
shale and sandatons, while doulders 0f pagmatite,
granite, and granite'gntius make up & large peroentage
of the conglomerats,

Considering thelr Tertiary age it may be said
that the formations present, aspecially the shale and
sandstons, are very well indurated, Several fagtors have
baen active in their eonsolidation, Parhaps the most
important ¢? these was the post Pernando folding, which
no doubt produced heat and pressure, two vital fastors
in the oonsolidation of any sodimentary series, Cale
careous material is often present in the shales, an
wall as oolloidal siliea, Doth adding hardness to an
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otherwise soft and friable rock type. It is wsll
establishsd that in the final stages of vulosaiam,
gilica rich sclutions ofisn pormeate the surrounding
rocks. 3inoe vuloaniem was sctive in the region the
writer atiributes the great guantity of aecondary
8ilica, found in the sediments and in thas lavas, to
this phenomenon of dying sctivity,

Crosm~dedding and lanaing afa common, pos~
2idly indicating dapoaitioﬁ cloge to shore., Within
& distance of a fow hundred feet a coarss conglomerate
may be entirely replaced By a fine grained silicsous
shale. |

Effusive rook types are well represented
in the eastern portion ef the region, Several tia':
ars present, bdut as the problem deale prinecipally
with the etructure and stratigraphy of the sedimantary
series, littls deteiled work waa dons in these lavas,
Two units were, however, distinguished; one a dacite
flow, the other a complex flow, or a series of flows,
renging fror andesite %0 dasalt in compesition, The
age 0f these affusives 18 Open to moge douds, dut it
is believed thaet sufficlent evidence has bsaen found
to justify their age determination as upper Eiogena,.
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At the eastern end of the hills, in the
vieinity of Genesha Park, s eomplex of granitie
intrusive roeks is found, It has been ecut by a
dacite diks which towssd the east has, at thres
localities, baen progressively displaced southward.
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T™he Puents Formation
(¥iddle and upper Kioceens)

The naws Puente formation was derived from
the Puente Hills and applied by {ldridge® to the
Klocene sirata outeropping throughout that ragion,
This torm was later used by Engliaha o deaeribe 4in
a similar mannsr, the Hiogsne strata of the Pusate and
San Joss Hiliss At that time microfossil palsontoliogy
was in 1% infancy, and since tho formation is other-
wise unfosailiferous, the age determinstion was based
upon the stratigraphie position betwesn the middle
locene Topanga and the Pliccene Pernando, and on the
lithologle eharaetsr of the uadimhnta‘ Destermination
of foraminifera colleeted during this work has verified
‘the former eonclusion that the Fuente is middle and
upper Miocens in age, and similar 40 the Kodelo of

l:1dridge,0.H., Arnold, ialph, The Puente Hills 01l
Distriot, Bouthern Ualifornim. VU,.5.0.8.
Bulletin 309, page 103, 1907,

gﬁngliah,ﬁ.A. Geology and Oll Resturces ©f the Puente
Eille Reglion, Southerp California, U.S5.G.8
Bolletin 768,pages 26489, 1926
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Pig.7 South dipping limd of & syneline
passing through Sentous Raneh (north
of Walnut). This view elearly illue-
trates the indurationm ¢f the shale
membere dus t0 the heat and pressure
of deformation, (Looking north-sast)
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wostarn .08 Angeles and Ventura Counties.

filth the exception of the igneous rowks,
the .uaternary terraces, and ops small outcrop of
rieco, the rueaty formetion outerops over the entire
hiils, It consiste of alternating bdeds of shaie,
sandsions, and eonglomarate,

he skaies are compoged 0f siliceous sande,
rade, and crays, and ofven eoatain diatom remeins,
they ars gray when unweathored, tmt on long exposurs
turn & rudgty brown, Their hardness variss bestween
wide limits, some being soft and crumbly while othars
areg hard and fiin{~like, Hardnese seems, in many caces,
at ieast, t¢ be dependent upon the degrse of folding,
hardar mewbers being found in the moat contorted areas
{figure 7),

ApgOrding 1o Bavill the wide Qifference in
bardness of most of the Tertiary siliceoue shaler epd
cherte, is due %0 the vaeriatiop in amount of cecliloidal
eillca deposit<l a&e an orig:.nal conéitnent of the beds,

Iin the harder strate an aburdance of gilics hoe formed

19av13,3.?. The Baciolarian Cherte ¢f the Frenciscan
Group, University of Californis, Dept., of

Geology Bulletim, vol, 11, 191&,
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a cement, binding together the othar eonstituents.
It has besen suggested by English* that as a result
of the heat and pressurs developsd By folding,
sacondary solution and deposition has taken placas.
Davise belluves this faotor of less imourtanecs in
the determination of hardness than original oom=
position, The fleld evidenca, however, seens {0
§rove bayond doudbt that due to folding, some
SecOpdayy prooess has been active,

The sanistons members of the Puente have
tn areal osxtent nearly egual to0 that of the ehale,
and are composed of reteriel ranging fror well
rvvnded cusrty greing o anguiar grairs of [uerts
end fuldepar, These beds are buff ¢0 tan in color
end contein an sbundance of conglomerate, This
coarser dsbric is very lceal ig distribution, being
rapidly replacsc by sandetone or ghale. Beooause of
thelr recistance tc srcsicn, the senéstone merbers

give rugged cuvterops, ofien torming isdges protruding -

IEnglish,w.A. Geology and Cil Resources ¢f the
Puente Hills Reglon, Scuthsrn Califoranla.
U.3.¢.8, Bull, 768, page 28, 1926,



Fig.8 ©candstone ledges protruling heyond
the less resistent ghele, Looking
north from a poiat ¢ mile east oF
the Sentoug RBangh.

Fig.9 Outerop typleal of gontoried upper
Puente shale, Roed eut ¢ mile west
of the pumnit of Fomone Road.
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beyond the less rsesistent shale (figure 8),

The eonglomerate of the upper Poante fore
ration presents an intoresting probiem, for beds
sevoral hundred feet thick may totally disappear in
lgse than 8 quarter mile, The beds d¢ not terminate
abrugtly, as the areal map might lead ons to belive,
but are gradually replacad by finer material, Thair
sppearance suggeste immaediate offshere daposition,
the coarser material daing drepped at tha moutha of
rivars, whils the finer was carrisd greater distances
to esa,

Figure 9 gnows a typiea§ shale outerop, and
ons cain ryeadlly seas why difficuiiy is sncountsred in
inverpreting attitudes taken in guch waterial, The
isclation of outorcps adds to this jsroedlam, for aaparent
structures may de due to minor crumpiing. Although
comprsssion has Yeen active, thams ¢ountortions ars in
pari dus to surfacs arggp and miner slumping, for where
cbsarvations ars taksen in dsseply srodsd canyons, move
characteristic attitudes ars obtained,

The Zuents formation is of sconcmie inturest,
for 1t is postulated as ths sourece of oil in the Thittier,
Sante s Springs, and surrounding distrigts. 04l staining,

egpsclally 1n the middle sandstone membsr, tsnde to
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Plg.d0 7Typleal outerop of middle Puente
sendstone member,showing irregulay
bedding and lagk of aor rting o1 the
m%aﬁah ‘?‘i@%ﬁ taken ¢ mile west of

summit of Pomona E@aﬁg




corroborats this theory, and imldicates e&n origin

in tYe Jowsr o1 nidile membar.

iddla Zandatons

{11iddle Hiocons)

Yhe ioweet formmtion preaant'in the San

cvez Hillg is ths middle sapdstone member of the

fnente series, Ite grposed thicknase is st least

2,700 faet, bul due &5 fauitling along ite souwihorn
axtrsmiivy, & mximu vaine caanot be obtainad., Tue
~ower division, which in the ruente Hillg is raopramonted
by 2,000 fest eof ghrle, way be prasaeat at dupth, but

ig nuy Pound outevcpping. Yearly haelf of the thicknses
¢f the midile momber im oocarse, poorly sorted, 4ir-
rogularly beodded, sllicecus sandstons, The remeladsr

is o poor.y hedded eonglimerate, which shows 1ittle

tr a0 sorting {(2ig.10), The material rangse fron a
frection 07 on inch t0 two ¥eet ip diamater, averaging
about £ inches. It is angalur {0 subanguler when swall,
but when lorgs le wellercupnded. Trese sedinments
originated in an arsa of ancidie roeks, foxr the pebb.es
are composgal of gquasrtz, (umrtzite, granite, granoe

diorite, anéd granitic schist, Thesc pehbles are cemented
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Pig.ll Steep slopes of middle sandstone
mepber south of Buszard Peak, Iooking
sest, (Pomope in the distance).



with & very anguliay, nooriy sorted, quartz sand,
with whieh is mixed muer .icer maveris.,
vecagsionaily bowiders of baily weathered

lava are found, but it is not bsileved that they
have been derived from the extrusive rucirs 1ying}
to the enst, Few dark solored grains are presont,
dne possibly to the acldiic origin end a somewiat
Langthy tmnséorte,tion .

Tha middis sandstone 1s buff to rusty
yellow in eolor, except where oi. staining has
turned it desp red. It weathers very stesply, in
axireme cases giving slopes of 60% (Aig.ll), Uvute
crops ars batter and slopes Steepar t0 the south
of Buzsayd sak for here the formation has been
alevated at isast 2 ,BO0 fset by fanlting.

This unit is remarkadly free from foiding,
a dip of 2b% to 50° north baingz racorded trrough
ite aroal extent,

An intoresting feature is noted at tha
summit of Pomona Road, Just balow the contaet of
ths middle sandstons and the upper shale is an 8
to 10 foot zona of conglomeratéc material that first
a@p@ars t0 have an ignzsous origin, Upon clossr

examination, however, tha writer concluded that the
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mntorial represented = badly altared aonglomefataq |
The entire zons is decomposed, the bedding disturbed,
&nd a dark brownleh eoloy vredominetes (Pigs. £7

end £B8), The canse ¢f trig elteration cannct ba
definity secerteined dut o possitle explanaticn iw
one of fumarolie action or metamoxphienm Wy ignocuw
intrusion, The limited extent of its distribution
indicatee that this altered zone ig due to gome 10&&1
causs snd not to conditions genorel throvghout tre
length of the contaot.

It hap boen reported By J.L.8omks of the
Institute,that the middle sandstone member has deen
intruded by o Dasalile dike. It reecres the surfrce
only in onc pmall cenyonm, hu£ 8 megnetometer-survey
fndicates am oxtant of meveral milom.

Upper Shele
{Upper ¥4oeena)

Tre npper shele merbesr of tre Puents forme
by far the larger part of the outeropping rcocke im
the area. Ite contact with the middle member is well

1
Orel commnication.



Folded ,gradational contest batwéen
middles sandstons and upper shale,
{In cut at the sumnit 0f Pomona Road,

Flg.l3 Contast betwhen middle Puente sand-

gstone and upper Puente shale, Fold-
ing and gradational character of the
agontaet 18 well shown, (In ont at% the
gurmsit of Ponmons Roasd).




gxpoeed in the cut at the sumnlt of the Pomcas Road,
Ag can bs gesn from figurss 1T and 13 tkis contaet

l1s gradatlopal, consisting of 10 to 15 fgat of alteye
nating eonglomsrats and shale, It has bB3en complicated
by faulting and miaor folding, dbut Zdetailed study
showa no angular discordance c¢r break in solimsatation,

This uppsr marbar may be roughly divided
into two gmaller lithologle unlts, whioh, slthough

prasent throuzhout the area, ars not constant asnough
te b2 sgparately mapped, The lower unit is nearly
1,500 fest thick and composed almost exclusively of
shala, For sake of elmplloity the lowar ghale wnit of
tha uppar fuoente mombder will heroafter ba designated
a8 A and tha uppar altarnating zones of sandstons,
aonglomerate, and shale, as B,

The sghale of wnit L 1s, in general, rather
goft and powdsry, but cgoasionally Yeds of hard flinte
like material arse ancountered. In color it varics
from grey to pinkish tan, the latier boing due to a
slight content of hematite., 48 is commor through the
Puente saries, thie shele conteine & pumber of lontio-
ular beds of sandstone end oconglomerate, probably
indiceting depositicn ir shellow watsr.

Unit B consists 0f a sucoeassion of soft, clayey,
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and distomaceocus shalesm, idterbedded with aseveral
lentionlar gonglomerates and sandstenes, Thess beds
are well exposed on the north fiank of the Sen Joge
Antioline, and in the two folde paralleling it on
the south, Un the geologie map the eandstone heds
appear 40 pineh out, but this is not the case, As
one procesdis westward ihe eonglomerates are replaced
by ssndstones, whieh in turn are replaced by shaios,
The disappearance of a sandstone oOr conglomerate dad,
ig therefore, meraly subetitution of finer material
in the bed itself, and not an astual thinning of
that member, "

In epesiking «f the upper ecngliomerate badm
of uwalt B, Englishl saye, "The oonglomerates are very
Bimilar in charasoter %0 those in ihe Fernando, and
1% 15 peesibls that soms of them ars actually of
farnande age, In general, thiok z0nes of conglomerate
are mers oommon in the Fernando than in formations of
the icaterey gfoup, but Ln the avmence of any indication
of uneonformity it ie thouwnhd prsfarabie R0 include

Yanglisa,W,A. doclogy uad Uil Resouroes of tha
aente Hilis RHogion, Southern California,

U.B.G.8. Builatin 768,pages 56-37,1926.



Fig.l4 Protrulding ledges of sandstons in
upper Puemte shele, Lookiag north
from & point £ miles northesast of
Yelont.



the wrole succeesion in the Pucnta”,

- cesidls
A Porrardo azge is’ huwever, for foraminifera

collectsd near the top 0f unit B Cafinitely glace it
rn tre upner lNiocens, and not in the lowsr Pliocaens,

The sandstcne ¢f unit B 4 Yuff to rusty tan
in colcr, eomposed of angular graine of juartz and
feldgpar, and comenfkcld with fins gralna? juartz, Tt
iz ofien wotl drdurated, and due to 1ts suporicr hard-
nug8 veathers in stesp eliffs, yiviag rise to ledces
provrudlnog soveral fast bayonl Y3 laes rasiétamt
€rale (Fig. 14).

In goumy roglons relatively hezvy bsls of cande
glore (& 10 8 fast thick) =re found, but in zonersl
conglonsratic material accounte for ¢ver half tha tetal
tilcinoes, Tris congiomerate 1s not uniike that ¢f ths
swonve widdle seapasltons., It is corpoesd ¢f beulders of
granit., c¢nartz, granodlorite, -mertzits, sranitie
gclicis, ran,ling in dlarmeter from a fragtion of arn ineh
L0 O Joet, Jevard the top of trha capndstone members of
wnlt B lave bovliers YLsccnmo frejuent, which rel or may

not havs rad treir origin in tre arsa of extrusive roek

b

| 22

in tve esslera gertion 0F the roglos. Tre finer pedbtles

&re Very whguliar, bul the lurger bouldsre are sudbapgular

LU roundgo,



Pige.lb CQuarry in upper Pueate diatomite,
illuastrating the well bedded thinly
laminated nature of the deposit,
Looking north from s point 1 mils
gouth»east of the Nasonie Homs,




At the top of the Pnante upper shale
member is n bad of Atntomite EO0O fest thiok. Most
of the material iz 1i1ght and punky, dnt some of it is
compogsd of almost pure silica, and is herd and
flint~llke, The d%stomita ig 1light gray to white in
color, and has an uneven, though persistent bedding
(Mg, 18)., The thickness of individuel beds veries
Prom lasg than one inch t0 tha foot, and sach bad may
be split into inrumeradle thin leyere. Individual
bods of the matorial ara vary pura, dui thrcughous
1%e thickness oceony tlin seams of clay shale,

?or the following reaecons tris diatomita
12 considerad to roprosent the final stages of the
"{ocene dsposition, Mrst, 1t im located 2t the top of
the upper Moocana “uwents shales. Secondly, 1t s
common throughout California te £4nd diatomits repre~
senting late or final stages in tre Miocens, and,
lastly, thi= matarial is overlain By o~ maseiva cone
glomerate 14thclezically 1ike the Plioccene “1go
formntion.

Thae thicknese of the Tuente upper shale can
not Ba Jess thsn 2,000 fsst, for 'ris thicknoss out-
ecrops, It may wall %3 grsatsr than this, for snormously
thick upprar “iocens soctlions ars known t0 cecur slse~

where in California,



Origin

In a recent talk discussing the Fliocens
conglomarates of the Los Angeles Basin K.C.Zdwards’
of the Institute stated that any sediments eon-
taining white pegmatite could not be derived from
the San Gabriel range, for there were no representatives
of this roek type outeropping. Evidence was presented
%0 prove that the San Gabriels were not a positive
land maiﬁ in Yooene qndlfliocane gimo. This does
not agres with Dr.Maxson's“work in the ¥int Canyon
area, 0F with the writer's work in the Newhall area,
for at both localities bomiders of anorthosite, most
certainly derived from the San Gabdriel occurenes,
wore found 1nunioeqne dad Pliooens pediments. Howaver,
4f the first statement is true the 3an Gabdriels arxe
eliminated as a poseidle origin for the sediments
of the 8an Jose Hills, Furthermors, the westwapd
replacemont of conglomarate by sandstone and shale
indicates a north-south shore line with the material

!gdwards,E.C. Unpublished Thesis, California
| Institute of Technology, 1923,

geral communication,
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being derived from the sast,

With the San Gabriel origin eliminated, a
likely aource is the Parris hloek, It liem a few
miles to the east, and is known o have been high
standing during Micceme and early Pliocecena time,
Acidic rogks and lavas are woll represented in that
region, Admitting & westward drainage parallel to
the possibly low standing San Gadrisls, thess rooks
could:hswo served as a sourss 0f material for the
gsediments of the 3an Jome Billu.

Mode 0f Depopition

The common textbook preseatation on the’
origin of sediments states that deposition ranging
from shallow 10 deep water prooesds in the order,
conglomerate, sandstons, and shale, In recent years
this idea has Dbesn wealjjened, for sumerous ghallow
water shales and deep water conglomerates have deen
discussed, In the 8an Jose Hille sedimentary reeord,
definfte evidence is found for shallow water dsposition
of shalds,

The upper membar contains at lsast four, and
possidly more, Deds of coarse, poorly bedded, poorly
sorted oonglomerate, Thet lens rapidly and change in
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physical character along the strike. They most
cortainly repressnt deposition near the mouths of
rivers and at a shallow depth, One might postulate
four fluectuations of the land during upper Micocene
time, but thie seems improbable, 20r such movements,
would néaamufu at least minor unconformities,
Detailed study of the shale~conglomerate contacts
raveal no such discordance, and ons must eonclude
that 1ittle or no ohange in the basin of deposition
t00k plade,

Throughout the shale lﬁrgc perfeotly pre~
served leaves sare obtained, which are of such fragile
naturs that desp water dcgbsitian and therefore long
transportation icgm- unlikcly; |

The abovs svidence soems adegquats to
establigh shallow water deposition of the Ssa Jose
Hilles sedimente. |

Age

The shale of the upper Puents eontains an
adundance of foraminifara. At eeveral localities
samples were ¢ollected and their determination places
this member in the upper ¥iocens, A fauna takes at 10

fest above the contaot batween the upper shale and



middle sandstons may be correlated with beds lying
260 to 12756 faet adbove the top o0f the Tomblor. Is
is therefore possibdle that the lower portion of the
upper member extends sl;ghtly downward into the
middle liocane,

Nr,P.i,Bell of the California Institute of
Taohnology determined the foraminifera collsoted
and makes the following comments,

"Poraminifera from the S&n Jose Hille
ccllected by 3.¥ . Earshman,

Loo, 234 Top of upper'Puente’ ghale,

Buliminella brevior Cushman
Buliminella curta Cushman
Buliminella sabfusiformis Cushman
Bolivina bdrevior Oushman
Bolivina hughesi Cushuma
Plenulina orncta (4'0¥digay) (v)
Uvzgarial sp. ‘
Bolivina dscurtata Cushman
aolivmim
Bolivina ep.
Nodomaria mp,.
Eponides sp.
Nonion (%) mp.
Gyroidina soldanii 4'Crdigny

This fauna characterized by very abundant

Bolivina especlially Bolivine hughesi can be cor-
ralated with the Bolivina Hughesi sone of the Modelo

formation of the Los Angeles and Veatura dacsins.



Hootul obtained thie fauna in the Hodelo exposed in

the section between lMohn Springs and Girard. The fauna

1isted above corresponds t0 the range between samples
125 and 138 probably nearer to the base of that range.

Loe. 8341 10 feet above the bass of
the nppar 'Puente’ shale

This sampls oontains a few foraminifera,
1ac1ud1ng Bezzd pghman. This species hae

recorded only from the Y _ggxghggggggjggggggg;gg sone of

the lilogene of California. In the Chieo-Kartiner Creek
sscvion Baggina ealifornica occurs from 250 th 1378
feet above the top of the Temdlor formation., Baggina
§alifornica does not ogcar in the Mohn Springe~Girard
section mentioned above but does oegur in a neighboring

canyon in whieh beds ¢of lower stratigraphis position in
the Hiogene occur”,

- Ploo?
(Pliocena)

Genaral Description
The name Pico was first used dy B,L.Clark to descrids

lﬂoott,ﬁ.ﬂ. Geology of thevEastern Part of the
Santa Monioa Mountains, .os Angeles County,
Californls,. U.8.G.8. Prof, Paper 166~¢,p,113,1931

aclark.B.L. Journal of Geology. 29 : 608-609



Fig.1¢ Ouvterop of Pleo 7 conglomerate,
” illustrating the well rounded
end well sorted naturs of Lthis
sedimentary seriss. {0n a gquarry
road 1 mile southesast of ths
lagonic Home),



bede of lower Plicoene age outcropping in Pico
Canyon, Tra taem is now gonerally applied to thoass
beds lying above the Mioeene Vodelo formation, and
itg correlatives, and below the upper Pliocane
Saugus formation, |

In the morth central part of the ares, and
lying conformably above the upper ddatomite, 45 a
300 foot bed of eonglomerats. I%s lithology is
unlike that of the liogens eonglomerate, for it is
wall bedded, poorly indurated, well sorted, and has &
snall perocentsge of siliceous material, The pesddles
are rounded and average Z inches in diameter {Pig.16).

Age

In the Puente Hills region the end of the
Miocene i1s marked dy thick beds of diatomite, This
material is overlain, sometimes confurmadly and some-
times unconformadly, by the lower Pliogene Pigo
formation, It seems Justifiadle to assuma that the
game gequence of events transpired in both the San
Jose and the Puente Hills, for they are separated by
& dietance of lesg than £ 1iles, Parthermore, the
litrology of the eonglomerate in question is very
simllay to that of the Fleo in the Iuente Hille and



408 Angeles Basin, For these reasons the songlomerats
overlying the diatomite in the San Jose Hills is

termed Pi¢o and placed in the lower Piiooens.

Terrs¢e Dsponitis

Alené the north ocentral portion of the area
are ssveral old stream terragcen., They dip slightly
northwest and are ocomposed of poorly sorted, nneon-
solidated gonglomerate, together with sand and soil,
They are reddish in coloy and represent fanglomerates
deposited by Plelstocsns strsams, Dus $o0 recent uplifs,
erosion has proceeded rapidly, outting desp canyons
with nearly vertieal walls,

Alluvium

The present streams are tranaporting large
quantities of materisl from the stesp slopes toward the
valleys. This weathering prcduct consists of sand near
the hills, but beoomes finer whers stream gradients
deorease, The valleys are underlain by coarse, un¢on=

golidated river gravels and angular sands,
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Figel7 O(uferop of granitic rocks of the
"Bagement Complex”, Taken in road
gut along the southewsstern boye
der of Ganeshs Park,

Pig.l8 Exposure of dacite dlke gutting the
"Bagement Complex", Jointed nature of
the dike ie glearly shown, as isg laek
of metamorphie uffects along the gon-
tact. (In road cut i mile south-west
of Ganesha Park),
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Igneous Rooks

Bapemant Oomplex

In the extreme sastexrn portion of the area
coour 1ntruniva ignecus rooks, Many granitie roek
types are represented dbut due to lack of detailed
work all have been ineluded under the general term
"basement oomplex”, (Pig. 17).

Beoause of jJointing and frapturing these
rocks are greatly weathered, and execavations pene~
trating them t0 a depth of 30 fest axpoma oniy a
mach inueupénnd facies, This complex has deen
intruded by & dacite dike, which may have gerved
as a conduit for the material extrudad in the flow
lying to the west (¥ig. 18)¢ Subsaguent mipor faulting
has, at thres localities, displaced this dike, In
passing eastward the relative movement has desn pro-
gressively southward, |

The ags of this intrusive ignecus mass is
definitely pre~middle Miocene, and probadbly may dbe
correlated with the Juramsie.igneous activity so

commen throughout the Paclfic Coast.
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Figel9 BExposurs of lave north of
Puddingeton Danm,
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Ixtruaive .avas
Gensrel Discussion

Iata in the Yiocene vulcanism was active,
extruding lavas upon the "dasement ocomplex” and
eristing sadiments, Undcubtedly several flows are
present in the rezion but only two units werae
geparately mavped,

One i3 a vazsicular lava flow or sarlas of
flows, which ie divided by a strip of alluvium
into a northern and southern area, It i@ basaltie
to andesitic in composition and contains much
seoondary silica, probadbly deposited from waters
originating in the parent magme (Mg, 19), The
other is a flow of dacite porphyry containing
rhanoecrysts of plagiéelaae and eonsideradle hio=~
tite, A good #ystem of jointing has developed in
this dacite, greatly aiding ite recognition,

These levas have been considarad flows rather
than sills for the following ressons., (1) Fow
structure indicates that the "bedding” of the lava
and that of the cverlyibg and underlying sediments

is not parallsl. (£) The lavas are vary vesicular
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sspeclally ln thelr upper and lower portions,
indicating rapid cocling. (3) Metamorphism of the
underlying sadikents was sesn in nearly all
gxposures of the gontact, but in no case 4id the
cverlying materisl show the effect of reat, (4)
Tlow brecela was prowent in the lavas throughout
the ares,

The origin 0f doth flows was evidently to
the east 0f thelr presant ocuterop for flow structure
and banding indicate a gentls westward dip., Inter~
bedded in thie volcanic serles occur beds of tufr,

tuffaceous eandstone, and agglomarate,

Age

The norihwestern portion of the basaltioc~
andesitie flow im definitely upper Micesne in age,
and was extrudad during the deposition of the up~
per Fuente shale., Zvidence for this age determination
can be easily seen on the accompanying map, The
tributaries of 4alnut Crosk have aroded steep canyons
through thias volpoanie series and exposs at its dasge
baked and contorted shale, ihers saction ZP crosses

the axtrusives an island of lava underiain by shale



18 ezsily rocognized. Aprreximatsly ons helf

mile tc the cast of trils lcoality, sheles of

tre upper Juenie Test uwnconformably upcn the

lava surfecs. In the first canyon sast of gection
EF one can see in *the steep wall, the sequencs
ehele, lave, and ehale, adecumte prodf for the
forogoing determpination,

In tre scuthsmetorn portion of this rather
complex flcw nmy hes found r.augonadle proof of & sim-
iiar but possidbly slightly oarlier age, Adbout one
wile Bouth of Puddingetone Reservoir streams have
dissected the agglomerate which bordere the eastern
cdge of the Lave flow &nd have exposed dheundar~
iying sbale, &8 can bes sesn from the gsological map
of the area, & tongue of this shale protrudes well
back into the agglomerate, almcet reaching ths lava,
This definitely proves the shales older than the
egglomerete, dbut only indicates that they may be
algo older than the lave, Further, 1f the slope of
the present lave purface were projected toward the
shala~agglomerate contact the flow would definitely
overly thse shals.

The beet indication of gge 1s found in the
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wosternmost extremity of this gouthern lave series,
Here a tongue of lave forms & series ¢i peaks, whioch
sosme rather definitely t0 e underiain by shals,
Aithough oulcrops wers pocy the contact coulid be
definiiely traced, and infersnce from trs map bears
out this assumpvion of underiying shaie,

ithe attiiude of ths shale varies considerably,
but in gemerai strikes toward the iava gontact, not
parailel to it, This, of course, couid be explainad
by fauiting, but a8 no guch eviasnce coculd be found,
and it was indeed icoked foxr, this evidence ssams v
%0 indicate & pre-lave daepositiocn of the shales,

4 floml indication of age may bs derived from
the gimilarity of composition, and proximity of the
northern and southern portions of this flow. It seems
Justifiable tC amsume that two iavas petrographically
80 alike and ssparated by only a few hundred feet
0f recent alluvium ara of the same age,

Against this reasoning apparently only the
following argument can be advanced. It is true that
if the present surface is projected it whll iis well

4717

Vioede e

above the lava-shals contact, but wherarthe bage of
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#ig .20 COuterop of %gfé{}m%mﬁs bordering
lava flow noyin of Puddingetons Dam,
This rook typa may be ¢lasedd as e
wﬁéﬁs;ggs%z;»v from which the name
0f ths dam was derived.




the flow project? It must bs admitied that it

will possibly fall balow the present shale surface,
but unless this flow is over 5,000 feet thick, it
will atill ba interbeddsd in the upper shals membey
of the ‘vente, for that thickness of slimlie 18

definitely known tec das pragent,

Agglomerate
Ganerel D&acussion

Beds of agglomerate were mapped elong ths
eastern border c¢f the acuthern dbagnlitio-andesitie
flow, and along the govthern border of the north-
ern flow, They consist of angular fragmants of
volcanioc roeck imbeddsd in a fine granied volcanie
grouvnd mass (Pig. 20), This rock type is common
throughout the lavas but was only separately map~
psd at the £ mentioned losalitias. In some places
it exhibits a rough bedding, dut in gsneral 1%
haphagardly arranged. Flow dbreccils 1s slgo cOommon
near the base of ssveral of the flows and is wall
expoped in a road cut traversing the western extan~

tion of the southern dbaseltie~andesitic lava flow,
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Ths agglomerate ia ths product of sxplosive
veiocanic activity, and in general was depcsited
where it fell, However, in some regions this matorial
ghowe & rudimentary bodding, indlcating deposition
by waier,

flows

A® the lava, moved weaiward their surfaces
became ﬁurdenoa and the continued movement frastured
this newly formed orust., This gave rise to the fiow
brecela found in the western purt of the extrusives,

eapsclally aear their base,
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Strneturs

Fanaral Fentures

Ths dominant strustural trasnd of tha rsgion
is ¥ 70° R, roughly parallel to the adge of the
hills, folding 18 common, especially in the incom~
petent uppar shale member, Cne minor and two major
easily

faults can bentracsd 4n the region, dut doth appesar
to tsrminate In ths soft shale, At the summit of
Pomona Road fiva minor faults have basn racognized,
but dus %0 lagk of expozurss they cannot bo traced
for any great distance. Pive small orogs faults
have baen mapped, three in ths "basement complex”
of ths Ganesha rark region, one nsar ths summit bf
Pomona Road, and ons in the small group of hills
. juat sast of rsvente, These hille ers confusingly
known as the runents Hills, but since thsy ars not
connected with the larger phyeiographie unit dearing
the same name,they ars referred to by lceatlon

alone



Folding.

The principal structural feature in the
region is a seriss of northeast trending folds,
the most important of whieh oocupy the western
portion of the area,

The San Jose anticline is prodbably the
most important of these, Its axis forms the crest
- 0f the hille and extends from the region immediately
south of Bussard Peak westward %0 the alluvium, It
is an aaymmetrieal flexure with its northern lémd
dipping 30° to 36° and ite southern limd 36° to 40°,
Several aandstohe bede may be sasily traced around
ite nose, and give some clue to the subsurface |
nature of this fold, Prom attitudes taken om both
flanks, as well aﬁvon the nose, it appears that
witl incressing depth ths linbg slowly decrease
"in dip. One may therefors postulate that this, and
probably most of the othar folds in the area, can
be classifisd as similar folds, and that while
they persist downward for some diatzﬁea they are
with depth slowly dying out, This type of folding
should be expacted in a sedimentary series consigte
ing of incompetent shales interbedded with competent
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sandstones. Bastward from the Buzsard Feak
reglon the northern flank of this major .nti-
elins ia occupied by ths coarse céngIOmerate of
the middle Pusnte sanmdstona. Attitudss taken ir
this material may indlcats a slightly domed
structurs dut a8 the southern limd of this
quastionable domed anticline has been removed by
faunlting, conorete evidenes for its ezistencs is
laoking., The changs in attitude from 3W to N45°W
may be dus to the southward lying Buzzard Pesk
fault, which has a vertiocal displacemsnt of at
least Z,500 feet. |

South of tha San Joss antieline ia a definite
a§§f§%Zeaable synclins, It also plunges westward,
but at a low angle, possibly not more than 12° to 15°,
It runs roughly parallel t¢ the San Joss anticline
and can bs dafinitely tracad to a point dirsotly
gouth of Buzzard ‘eakx, This fold is algo asymmstrieal
with its north Linmd dipping mores staeply than ita-
southern limd (dip of northern limb 35° to 40°,
dip of southarn limd 25 o 30°), Twe intsresting
features are noted in tho central portion of this

syncline, Cn two low sandstone peaks may be traced



isclated patehes of shals, whigh in both casges

are again overlain by sandstons, Thass two patchaes
probably reprasent arosion remnants of a formerly
thin stratum of shale lying betwean two thilcker
sandstone manbers,

Another important antleline parallels on the
gouth tra abdove-mantionsd synoline. It may pogsidly
be the longzest fold in ths raglon, but due comp1i~
cations of attitudes 1n the hills lying norih of
salnut, 1t has besn impossidle to dsflnitsly cone
tinue ihils fdld aaatward past that point, Howersr,
Jeas than a mils sast of this wnintsrpratadla
region a minor antlicline has bvasn tracel which is
in direct Iine with tho western foid., It ig thare~

fore possible that this antieline extands from the
elluviar at Pusnte to the sdge of ths hills Just
wagt of BPadrm, with minor folding ip the hills
noxty of Jalput obseuring ite axial tracs,

In the region 1% miles nortk ¢f Rincon Je la
Bres the southern flank of this fold is ocegupied DBy
Z minor felds, Thesme folde are, howaver, small, and
gannot be traced for rors than a few thousand feet

Por most of ite length trie eantieline ig one



Fig.21 Gently north dipping upper limb of
overturned anticline. (Zast of
Puente, looking northesast),

Fig.22 8teep north aipping
continvation of antl

1ink of normal
¢cline in hills
east of Puente. (looking north-east),




0f the normal asymmetricai type wiih an avergge
Gip o¥ #£° for the nirtnern limb, and 40° for the
soutbera, Howsvsr, west of Covina Road #a the
pmall group of nearly isolated hiils sast of Pusnte
thie fold 1s overturned southward (ig. 21), ithis
fect 48 cleariy svidenced by ine repetition oif
several well lndurated sandstons beds, by the
sudden change in dip Irom R30° to H6L°, and by the
inversion of the normel xracastion in the sigze

cf the graine of the indlividuasi besds. lirsotly
north o7 Rowland school a transverse fault has
displaoed this 70ld and its sasterp portion has
besn thrust southward, Its western continvation

is a normel, symmetricai, sntieline, plunging

west &t an angle of £56° (Pig. 22).

SBoks of these three major fuolds are meveral
speller Fiexureg; none of which are important.,
The largest is a synciine extending eastward from
saotion AB to sedtion CD, It is asymmetrieal with
the steapsr south 1imb aipping 40°,

Another series of f0lds has been mapped in

the region weat of Spadra., The area is prodbably



Figetd Bmall contorisd,overturned fold
in the uppsr Puente shale, (In
8 road out 17 miles west of sume
wit of Pomops Boad],
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synclinal, but dne to sxtensive shortening,

wihor contortions have bsen produced. Pwo
antlelinas and three synclines have bessn recoge
nlzad, A1l ars apparently symmetrical but iittle
information i3 available on 4treixr oharactars,
Cutorcps ars zars in thia upper shalas membar‘and
gurface creep has so contorted tha faw found,

that detalled struetural investigation is almost
impossidle, (PFig.23), Wowever, from the trage of
the sandstone-shals sontact, which crogsees ssveral
of the folds, it may be concludad that the most
mortharly synelins end anticiine both plungs east-
ward at acz angls of 16° to £6°,

In tre Puddingstone Dam arsa 10 folds have
been mappsd, only four of which are of importancs,
A minor syncline ras besn reetgnizrséd in the shale
underlying the laves, but dus to leck of exposures
can cn'y bo traced for a short distance. Psralleling
it on the routh 18 an eagily traceabls sntieline,
vhieh sxionds from tre reglon south of the Nmaonie
ome sostward tc Puddigetona Dam, This flexurs is
eymmetrioal, with dips of 20° to £5° being recorded
for both limbsg,
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The small patch of Pleo lying south of the
Masonlioc Homm has besen prasarved by synelinal
folding, which can be tracad from thae border of the
luatsrnary Terrace traverssd by Zomona Road,
to the sagtarn dordar of the e . .vation mads for
2uddingstone Dam, It 18 the most oontinuous fold
in the arsa and has an average dip of 60° for both
limhs [(Peg,.24).

South of the synoline arse mapped four small
folds, nons of whieh are important, They are all
essily rscognized ia the fied, but saem 4o torﬁinata
sastward toward the lava, They are, in general,
symmetrioal, with the flanks averaging 40° in dip,

This area of minoy flexurea is followsd on
the Sounth by two major folds. The meost northerly
is an asymmetricel antieling with ths steeper
gouth 1imd dipping 46° %0 50°, Cn the gonth it is
paralleled by an esymmetricel syncline, Both of
these folds can bs traced neerly thrse miles
woeptward from the ghale~lava contect,

The most sontrerly fold of this group 18 &
pmell ¢uesticneble antieline whieh epparently has

gffected the laves as well as the shseles, 4 small
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antieline in tﬁe lava at the westsrn snd of
Tudiingstcona Dam has sxposed a few hundired syasre
fsat of undorlying shals, and formed am i1sland

of sediments protruding through ths extrusives
(Mg.25). Undoudbtably other folds ars pressnt
throughcﬁt the ragicn deseridsd in this revort,

but dus t0 unraliability of attitudes and scaroity
of outerops only the adbovs deseribdad have been defi-

nitsly mapped.

7aulting

Tras mafor fault in the area has hean termed
the Buzzard fsak fault. Its linesy extent is no$
dafinitely known, bdut 1t can be ageurately traeod.
castward from & point one mile SW of Duzzerd Peak,
© to the alluvium of tha San Jose ‘aash, Its pressnce
benesaty tris thin covering of unconsoclidated
gravel is dsfinitely shown by variations in the
water levels of wells drilled along the southern
border of the hills, Well log data kindly offered

by #r.R.Eckis hasg snsblcd the writser to extsend this



fault sastward until, in thse region north of
Pomons.,, it passes beyond the area, Its western
termination is questionable, for as soon as its
trace passes beyond the middle Puente conglcmerate
and entsrs the upper Puente shale evidence for its
presence cannot be found, It may turn slightly
northward and ocontinue down the canyon travnraeqhy
Cameron Avenue, but as detallsd investigation

shows little disturbance in ﬁhat region, this is
unlikely., Since the San Jose anticline terminates
ﬁcar the wesjern end of this fault a more likely
‘explanation is that the stressss producing faulting
in the eagtern portion of the area produced
fclding  in the western portionm.

The fault plane is nowhere expcsed, and the
pregsent escarpment is of a fault line type; there-
fore little accurate date upon dip, direction of
movement, amount of movement, etc, can be obtained.
Howaver, the following can bs stated,

1. Presence of a fault is indicated by upper
Puents shale striking heneath 2000 or mors feset of

middle Ffuente sandstone, and by a sone of fractured
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and crushed shale and conglomerate, extending the
length of the upper shalo*miédlc sandatone contact,

2, The fanit has a vertical displacement
of at least 2,700 feet, for thie thickness of middle
Puente has besn expomed,

3, The fault planse dips northward at a
large angle. Ths trace 0f the shale-conglomerats
fualt contact indicates a northward dip of at least
80° to 856°,

4, The fault is thersfore of.thé Tavesne
type with the merthern blogk overriding the south-
eTn one. |

6. Oompressional forces were aétivo in
producing the frasturs and subsaquent movement,

6. Horisontal movement was probadbly of
very mdnor importance, for if this were nct the
cage the fault trace should continue some distance
beyond ghe western border of the conglomerats.

7. The fault ih post-upper “uente in age
- a8 evidenced by its displacement of the upper
Puente shale, (Evidence will later be presented
which will probably oorrelate this faulting with

the early Plioccene orogenic movements,)



Another important fault entare the area
Just north of Puddingetone Dam, traverses several
thousend feet of lava, and then terminates in the
gshale, Construction of the dem hes exoluded forevar
the possibility of determirating the charoter of
this fault or of its movement, Its pressnce is
indioated by the wide sone of fractured, sliicken~
" sided lava, a depp, narrow, straight canyon, and
major disturbence during the Long Beach earthquake
of March 11, 1933, This latter evidence 18 the more
intsregting fo;’lt may have some bearing on the
hypthesie which utilizes an esathquake shook as a
trigger force to set in moticn faults in the shaken
ares.,

The presence of the Puddingetons Dam fault,
wag known 10 the bullders of the structure, and an
sarth-filled dam, faced with large slabs of soncrete
was therefore built, for such a structure wounld stand
minor fewnlt movenments,

These large ccnorete slads ars merely laid on
the sloping face 0f the earth filling and are fraee
to mcve with respect to cne another, The long Beach






gquake directly or indireotly caused these dlcoks
t0 bs relatively displaced as much as one inoh,
This movement waa eonfinad to that part of the dam
under which the trace of the fault paspes.

The ahifting ¢f the bloeks may have deen dne
tc & minor movement on the Puddingstone Dam fault
er t0 the phenomencn of amplification of movement
due the presence of a sone of crushed and brieaintcd
roek, A hurried examination of the regiocn below the
dam revealed no evidence 0f actual displacement
on the fault, and the writer therefors concluded that
the jostling of the bloeks was due to amplification
of movement &t this point, However, only a hurried
examination wag made and detailed work in the area
may uncover evidence of minor movement of the fault
iteel?,

Excavations for the Puddingstone Dam have
exposed s small strike fauit whose plane dips 85°S,
Striatione attest o nearly vertical movameat, and
drag folding indicates compressive forces with
elevation of the south shale block (Mg.26),

A small cross feult displaces the plunging
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small feults at the
icades {This view

13 alteration refey-~
; o on g6 S0, abd the gradational
3 0F %ka @zééls sandstone~uppey
a%aza gontact).

§%§‘§§ %gﬁﬁhﬁr of the Sﬁaii faulis at the
gsummit of Pomona Road, and alse
ilivetrating the alteration of the
conglomerate along the contaet,
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antieline whioh traverses the nearlj isolated
hille east of Puente, The trace of the faunlt
plens suggests & nearly vertigal faulg, and
gouthward displacement 0f the sastern portion
0f the anticlinal axis, as well as an slevatipn
of the eastern dlook indicates odlique slip move-
ment, The throw of the fault nannct de aseertained,
but the heave is at least 500 feet, Northward this
fault rapidiy dies out for therxs is no displace~
meat 0f t$he shals member cccupying the orest of
the hille, It can definitely bevtraaoa southward
to the alluvium where its $race is conscealed by
a thin mantle of unconsolidated sedimentwm,

Piguras 27 and 28 1llustrate two of the

four small faults that may bo sesn at the summit

of Pomona Road, These faults form a eonjugate
system with alternate blogks Yeing elevated, ¥ove~
ment was prineipally vertical, and approximutely
15 fest in magnitude,

Figure £9 shows a minor fault which is
wall exposed in the first canyon west of the
summit of Pomona Road, I% occurse in the conglomerate
of the middle Puente sandstons maﬁber. The fault plans



Pig.28 Smell fault in the condlomerate of
the middle Pusnte member, (In first
ﬁ&s;f,ﬂ:;g wegt of the summit of Fomone
Road ).
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is nearly vertical, and striations ;ndieate 8
slight dip slip movemant., IV is of small linear
sxtent dying out northward soon after the crsst
of the ridge is r:ncrsd,and passes southward into

tke alluvium,

Origin

Dstermination cf the forces effecting the
rogion and their origin is a prodlam in itself,
but enough evidence has desn found to make tha
following guncralisations.
1, The foroces produncing folding and
faulting acted in a §~SE direction, and originated
t0 the north of the area. The adove statemont is
baged on two definite evidences. Pirst, all struetural
foatures are roughly parallel to one ancther and to
the edge of the hille which strike HY0°E, Secondly,
the small displaced, overturnsd antioline juet east
of Puente hae baen shoved southward, as well as over-
turned southward, e¢learly showing foroes acting from the
norkh toward the acuth, Assuming that theses foroes
were parpendioular to the present structural trend
we may postulate that they acted in the direction 320°EH,
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2. The forces wers of a compressional
nature, This i definitely proven dy the presenca
of many sharp folds, and the predominance of
high angle raverse fauits.

8, The foroes causing faunlting,especially
along the present an:a?d Peak fauls, aocted through
the underlying crystalline rocks and not through
the sadimnneia‘ﬂntinitc prodf of thin statement 1e
lacking, but 4t seen® impomsidle to assume that deds
a8 1n¢omp§t-nt_aa the upper Puente shales could
transmit foroes sirong ahOugh t0 produce the 2,500 plus
feet dimplaocement recorded oa the Buzzard reak fault.

4. TForoes probably originated in the rvegion
¢f the San Gabriel fault and are due to the elevation
of the San Gabriel mountains. Hereeagain proof is
meager and lies in the faot that the San Gabriels
eperienced orogsnic distwwbances at the same time
that the San Jose Hills were being folded and faulted,
and farther that the structure of the San Jose Hille
parallels the two majcr faults bounding the San |

Gabriel mountain mans,.
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GECLOGIC BIST(RY

The following is & summary cof the previously
discussed evidencs upon which has been based the
interpretation of the Geclogie History.

Proof of granitie intrusions and sudbsequent
srosion of the country rock cover as well as the
intrusives themselves, is found in the extreme
esgtern portion of the area, whers the "basement
complex” ounterops. Alternate submersion, depositicn,
elevation and ervopion of pre-middle ¥Micoene beds is
clearly etidenced in the Puents Nills regicn, Here
a long sunocession of TerfAsry and pre~Tertiary
formations ountorop, enadling ona to determine the
geclogio history of that region since Triassic time,
In the San Jose Fills ares no bdade 0f pre-middle
¥iogene age outerop, but they may ds represented
at depth.

The actunal history beging with the deposition
of the middile sandstone membder 0f the Puente aseries,
Its relation to underlying Bsds is uninown for fts

base is nowhere axpoged,
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The upper shale member of the Puents
oonformably overlies the middle sandstone, The
contact is gradational and prodably rvepresents &
gwadual decreass fn elevation of the wrigin,
poeeibly combined with a mlight despening of the
basin of deposition,

lava Overlying the shals member attests
that veicanie activity followed deposition of a
part of the upper shale memder. A‘dacitc flow
rests on the "bagegent complex” and is the oldest
extruaive in the region. It is overlain by a complex
saries of Yashlt-andesite flows, which toward the
esagt are definitely subserial, Yut the pressnce of
glassy Eordtrn and & rudimentary pillow atructurs
indiceates that the western portion is sudmarine.

Following the extrusion of the lavas slight
subsidence may have taken place, for unsonfermably
overlying this material is the remainder of the
upper :‘usnte shale,

Ir other areaz loosl movements ogogurred at
the end of ¥iocene time, dut in the San Jose Hills
the Pieo (%) conformably overlies the diatomite of
the upper Puentse shale, Due t0 the sndden change
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from ghale to conglomerate we may postulate a
ma jor change in the source &4 the sediments,
but no evidence ip present indioating change
in the basin of deposition,

Diastrophism ocourred late in Pliocene
time, as indiocated by folding and faulting of
all pre<Bleistocene sediments in the area, Thip
orogenic distmmbance is in all prodability eox-
related with the well recognised post-Fernando
deformatiens that affected the Joast Ranges and
Sierra Nevadae and is believed t0 mark the end of
the Pacific Ceast Tertiary,

In Pleistocene timeas erosion of the then
rugged San Jose Hills proceeded, with the formation
of large fans, The remnants of these now form the
Quaternary Berraces common along the north side of
the area.

The most recant movement has been genersl ‘
uflift, now followed by dissectiofg of the terraces,
erosion of the hills, and deposition of valley fill
and alluvium,

The geologie history of the San Jose Hillg
may be chronclogically presented in the following
putline,
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1. Intrusion of granitie rocks forming
the "basement complex”, |

2. Erosion ef material covering the intru-
sives, and ercsion 0f the intrusives themselves,

3., Alternate submereion, deposition, elevation,
and erosion of possidle prc-middlc‘uioccne sediments,
present in the area at depth, but not outeropping.

4. Deposition of middle Mioccens oonglome?atc
(middle ruente).

6. Depopition of a portion of the upper
~ ¥iocsne ahalia (upper Puents),

6., Ixtrusion of dacite lava flow and in-
trusion of the "basement complex” by this material,

7. Extruehons of baaaltie~audoa1tia lava flows,

8., 8light submersion and oontinued deposition
of shalaes. |

9. Deposition of lower Pliccene conglomerate
(Pico (%) formation).

10, Paulting and folding producing general
uplift,

11, Pormation of quaternary terraeces,

12. Slight general uplift,

13, [Ercsion and deposition of alluvium and

e B Pha.g
vails o D111,
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PHYSIOGRAFHY

Due to long eresion the present Puente Hills
bear little resemblance to the hills of the original
uplift, Physiographic forme seem Telated almost
entirely to the har&nuaa of the beds and various
atructural features. A divide, centrally loocated
between the northern and scuthern borders of the hills,
traverssstha area from east to west. From Bussard
Peak westward to the edge of the alluvium, this
divide is formed by the steeply dipping limbe of
the San Jose anticline. Prom Buzsard Feak eastward
to the extrusive lavas, a series of peaks was origi-
nated by the San Jose Pault which has elevated the
middle sandstones member over 2,500 fest. From the
western border of the extrusives eastward to the
alluvium, headward erosion of streams has formed a
continuation of the major divide,

The several rock typee in the area sach give
rise t0 a characteristic topographic form, The shale
weathers intc low rolling hills, convex upward and
rounded on top, The sandstone members form protruding

ledges, and where relatively thieck, steep cliffs,
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A typical bad land topogrephy is developed in the
conglomerates, Due to0 the soft, unoconsolidated
nature of the material small steep canyone are
fo:mod, whose walls sometimes reach an angle of 6b°,
Due to faulting, the conglomerate in the
Busgard Feak region is deeply eroded, especially on
the southern side where the faflt line scarp forms
one flank of the hills. The extrusives weather to
steep narrow canyone and sharp rugged peaks, forﬁu
characteristic of semi-arid ercsion of this type of rock,
Streams are bothof consequent and subsequent
types, the former being more abundant. The sub-
gequent streams are principaaly controlled dy the
differsnce in hardness of the shale and sandstone
members. Numerous examples of this atream typs may
be seen on the accompanying geologiec map. In two
localities are found streams whoge course is
controlled by an easily eroded fault sone, One of
these coincides with the small cross fault which has
dieplaced ahe anticline traversing the isolated hill
Just east of Puente, The other ocoupies a crushed

sone running southeast from the summit of Pomona Road.
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Saddles are common along the Bussard Peak
Fault and arolduc, not to recent movement, but
t0 rapid erosion of the crushed material,

Bounding the area on three sides is the flat
lying plain of the San Gabriel Valley. This uncone
so0lidated material has completely burried such

features as the San Jose anticline, Buzzard Peak
fault, eto. and no topographic evidence for thelr

pregsence can be seaen,.
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BECONUIC CONSIDERATIONS

For a number of years most geologists have
accepted the theory that oil, or at least 01l in
Californisa, hae had an origin in the decay of myriads
of microscopic organism calied diatoms. The presence
of skeletal remaing in most of the producing sones
is an important argument in favor of this theory,

A counter argument is brought by those bellleving
in an origin from decayed vegatable matter, They
strongly believe that the mid-oontinent and eas.ern
fields disprove the diatom thecry, for in these
fields no skeletal remains are found,

In gpite 0f the latter argument the former
theory seems 10 explain exceedingly well most
Southern California flelds, and therefore it has
a practical application.

In the San Jose Hills a thick sectionnof
upper and middle Euon;a is kncwn to be present
and 18 probably underlain by beds of lower
Puents age. Dispersed throughout this serles are
thiock beds of diatomsceous shale and it is logleal
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10 assume that oil has acoumulated in strueturally
suitable regions.

However, most 0f the major anticlines have
been given what appear i¢ be, sufficient tests, and
only traces of oil were found. Many of these folds
are plunging but 4o not appear to have c¢losure, &
possidle explanation for the lack of oil, It may
therefors be concluded that the region is darren
of 011, and future drilling is wasted sffort,

At one time the Meatherstone Luarry mined
diatomeceous earth, and employed it in the manu~
facture of tile, pipe, conduit, ete., but operation
ceaged several years ago.

In certain areas in the granitic rocks
decomposed gravel is obtained. It is used as a
foundation for roads, welke, ete, and is of little

°r no economie importance,
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