GEOLOGY OF THE PUENTE HILLS REGION
IN THE PUENTE QUADRANGLE

by N. R. Park



TABIZ OF CGONTaNTS

Table of Contents —-cecomemmmmmme e e e S
List of Illustrations ------ e 3
Introjuction -ec-me-—eeae-- S 4
Previous Publications =------eeeecmm—a- 6
fhysical‘conditions ------------------------ 8
Relief and Elevation ~-eecceceeeeemaaaa 3
Drainage —-=--=-cmmcmeme e 8
Vegetation ==--ceomcmmcemcmcccnmeea 8
Geologic Conditions =-==—-emmemmmmeeemeeeeeoo 10
Stratigraphy and Lithology =-=-=-=-====- 10
AQE wmmmmemme e m e e — e 13
Structure -———---ccmmmcmcemc e mc e 15
Geologic HBistory -==—ceeemmccme e 18

SNMMATY ===mwwmmmmee—c e e cem e e e m e e 19



-3 -

LIST OF ILLUSTRATIONS

Index Map ===wmeccemmm e 5
Columnar Section -e-=meccccacccccmccaccccmea e 7
G€010giC «“AP =emmmsmmeemm e emem back pocket

Struzture ©ections =e==ceccmmcccem e ——a back pocket



INTRODUCTION

The area mapped is located in the portion of the Puente
Hills just east of the town of Fuente. <1he problem was to
map the region shaded in brown on the index map. The area
hatched® in brown is the rFuente <uadrangle, which is the map
used.

Geographical names are vaguely defined in this part of
Southern California. The United States Geological Survey
has called the nearly isolated group of hills between fuente
and the Pass and Covina Koad, part of the rfuente £ills, and
the large group of hil.s vetween this road and the city of
Pomona, the Zan Jose Hills. Other definitions will be omitted
from trhis paper in order to avoid confusion, s¢ the name
Puente 1ilds, as far as this region is concerned, applies only
to the small cluster of hills mentioned above.

The area chosen was btounded by the ©an Gabriel Valley
on the north, ruente Valley on the south, the east border
of the Puente “uadrangle, and the town of ruente on the west.
Field work was conducted in this three and one-half souare
miles plot for sixteen days, with the purpose being a structural
field problem for a Bachelor's thesis at the California
Institute of Technology. lhe base map, the Puente “uadrangle
of the United States Geological durvey, edition of 1927, was
excellent to work with, as the scale was }:24,000, and the

contour interval in tte hilly country was twenty-five feet.
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Strikes and dips, accurate in most cases to plus or
minus three degrees, were obtained with = Brumton Compass.
The estimate does not account for the slumping of surface
outcrons, nor does it avply to the attitude of poorly
bedded outecrops. 4 few dip# and strike readings do not
£it in the general picturg}ntiii&, nor can they be explained
in any way other than mistakes or minor flexures.

all of the contacts were trace” as accurately as
natural conditions allowed. In the parts of the region
devoted to pasturage, lhe only hindrance to exact tracing of
the contact was cactus, as outcropns were abumdant and rost
of the rock was in place. VUnfortunately, much of the area
was under cultivation which removed all of the surface 6ut-
crons and destroyed any tracé of the contact. <The change
between conglomerate and shale in these places could vnly

be determined to within two hundred feet.

Previous Publications

The only paper previously published onm tke Puente and
San Jose Hills giving more than a paragraph was United States
Geological Survey Bulletin 768, Geology and Oil Resources of
The Puente Hills Kegion, Southern Califdrnia, by Walter A.
English. Znglish discusses this area in general, oﬁitting
a few of the minor details and giving a cleér picture of the
lareer geologic relations of the hiils between Whittier and

Santiago Canyon in the “anta ana ilountains.
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PHYSICAL CONDITIONS

C
=

Belief and =levationg

The relief is low, being in general about two or three

hunired feet and a maximum of five hundred feet. <he valley
floor at the buase of the hills is about four hundred feet
ahove mean Sea level, and the maximum altitude of the region
mapned is 3 knoll in the western part of the “an Jose Hills,
954 feet above mean sea level.

lthe hills are round topped and the canyon bottoms flat,
giviag a gentle undulating tovography with few steep clopes

and very few sharp riuges or narrow canyons.

Drainage

In many places the streams drain into wan Jose Creek
which flows westward in the Puente Valley, while a few on the
extreme north slope of the »an <ose Hills drain into vamnut

Creek, another westward flowing stream.

Vegetation

In many places the vegetation indicates the rock upon
which it grows. = large cuantity of cacuus.is found on the
conglomerate elcpes of uncultivated land. < tall, straight,
Slender, pithy type of olant is commonly found in shaly
areas. ,Occasionélly live oak trees, California Holly and
needle grass are found. Hay is the chief product on cultivated
land, and a hindrance to geological work in Jinter ana

Spring months.



Good exposures are numerous on unfarmed land. The
portion planted with hay shows no outcrops unless one is
fortunate enough to find a little gully that recent rains
have washed off the top soil exposing the underlying rock.

The region is easily accessible both to cars an%f%oot,

cactus being the chief vegetationﬂobstaele.
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GEOLOGIC CONDITIONS

Stratigraphy and Lithology

The columnar section on the preceding page gives the
rock succession with the maximum thicknesses sﬁown. From
English's report on this regionl one finds that nearly all
of the San Jose Hills are composed of upper Puente members
exceot for the extreme east end.

The latest material deposited is the wuaternary alluvium
unconformably overlying zone (1) of the Puente unver shale.
Fi11ing the valleys and canyons to an unknown depth, it
gradually pinches out against the hill slopes. <1he thickness
for diagrammatical purposes was assumed as fifty feet. Gener-
ally light colored, it consists of poorly sorted cobbles,
gravel, sand and silt transported by #M streamsfrom the
elevated land. The coarse material is mostly lenticulag and
the attitude is nearly flat.

The Puente upper shale consists of four zones, in-
distinguishable, but at different stratigraphic horizons.
Lithologically, they will be considered as one unit. These
shale zones are interbedded with zones of the Puente upper

conglomerate, giving gradaticnal contacts in some places and

;English, Walter 4, Geology and oil resources of the

Puente Hills region, »outhern Cglifornia;_with a section on

the ghemical gharacter of the 031, by Paul W. Prutzman, U.S.

Geol. Survey Bulletin 768, Plate I, 1926.



sharn, clearly distinguishable boundaries in others. The
shale is largely siliceous as evidenced by its bluish-white
color. lhe only rgcognizable darz mineral present is biotitg
with feldepar as the nrincioal light colored rizeral. 1t
often grades vertically intc a trown sindy sh:.le or even a
browa sundstone. Uccassiocnally conglomerate lemses occur,
and now and ther a limy bed *'co ~hserved. .he two lower
zones an»near to be better compacted since hard chios are
found among the curface rubble, ilthough most of the material
ig¢ soft and crumbly. -ccording to inglishg the thale contains
a large amount of diatom skeletons. «hen fresh, the color
of the silicious shale$ is hite or bluish-white, the sandy
shale being a yellowish-brown, both weathering tc a browner
ecolor, with a rich black scil as the final product.

In considering thickness and distribution, the various
zenes Will be discussed separately. Zone (1) dips under
the ¥allsy salluvium leaving only about 1275 feet outcropning
on the tloves of "P" hill (N 67°4 ang BSOgéeet from B...
329 along the Southern Facific Gailroad in -uente). Zone
(2) varying from 350 to 925 feet thick, outcrops in a narrow

northeast trending band in the center of the cluster of hills

" ']. 4;&- Op- Cit-, pn 37
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lying between “uente and the Pass and Covina Road. Thre hay
covered hills north of Marpe Siding on the Southern facific
Fajlroad contain gcod exposures of zone (5). =as the strikes
and dips were few in number, the thickness was roughly
estimated as between thirty and two thousand feet. WNineteen
hundred feet thick as far as the limits of the map show,
zone (1) appears in the crest of the <an JOSg £5ills, & 4693
and 5000 feet from turn 441 on the rass and Covina Zoad.

The Puente upper counglomerate, interbedded with suente
uoper shale, occurs also in zones which can be distinguéshed
only by stratigraphic position. <+he fragmental constituents
vary from one--uarter df an inch to eizht inches ih diameter
with most of therm ranging from one and one-half to four and
one-half inches in diameter. They are rostly sub-rounded
and sub-angular pieces, but sirme are rcunded and a few
are ingular.

The rock centent of the ennzlomerate is about fifty-four
ner cent granite mica gneiss, nineteen per cent granite,
nineteen percent andesite and rhyolite (gray to pink and some
vesicular pebbles), five per cent red basalt (partly ves~
jecular and color ranges from scarlet to maroon), one percent
vein guartz, and three percent miscellaneous rocks (such as:
volzanic breccia, schists, basic igneous rocks and guartzite).
The ratrix is a brown sandstone containing mostly quarts
and feldspar. The color, s yellow-brown, is due to ferric
oxide stain. In genseral, the sorting is poor, although

good in spots, and the rock is fairly well indurated, forming

rany onterons and reef beds in uncultivated land. ‘he derived



soil is 1light, brown and grav:lly.

Trie member cortains numercus thin chale lenses a
fraation of an inch thick and several conglomerate lenses a
few feet thick.

There are three zones of “nis couglcmerate member .nd
zone (a), from 480 to 1975 feet thick, outcrops east and
northeast of "2" hill. Zone (b) occunies the west slope of
the hills east of "he ~ass and Covina Lkoad, and is 600 to 1325
feet thick. Zone (c) is 225 to 700 feet thick, forming a
narrow band over the znticline in the northern part of the

San Jose Hills.

Age

English5 considers the cuente formation as Jpoer wiocene
with a possibility of part of the uvnper member being lcwer
Zliocene, but he calls the whole formation wiccene because
of ths absence of any unconformity.

Some fossil material was foind at locality #3 (U 46°E
and 4500 feet from turn 441 on the Pass and Covina Xoad),
in 1 coarse sandstone 1¢ns in the upper shale. Dr. Willis
“opence, of the California Institute of Technolozy,said it
was too broken uo to be of any use. There were some frag-
ments of ‘ecteAd and Oyster with éne fish vertebra.

®8nglish, W.a., Op. Cit., pp. 37 and 39
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Dr. JYhester ~tock reported the discovery of a Hipparign
tooth in the “uente upper shale® south of Covina. The svecies
was determined to be Hipparien mohavense ilerriamwhose type
locality is the Ricardo. Stock states, "The LKicardo fauna
has been regarded as lower “liocene in age. In recent years,
however, the assemblage has been considered as belonging
perhaps to the late -iioccne tather than to the early rfliocene".
Upon this basis the upper “uente is late -‘iocene.

After considering the evidence presented by both men,
the pper ruente members will be considered as upper -ilocene

in this paper.

Stock, Chester, « tooth of Eipoarien mohavense from the

Puente tormation, California, Carnegie Institution of

Wagshington <ublication No. 393, pages 49 to 53, 1928.
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STRUCTURE

The general structure of the ©an Jose Eills as mapred
by Znglish, is a series of hroad folds trending in an
east-west direction. £ELe found few faults.

In the <uente Hills, one small fault was found and
no fracturing was rnoticeable ir the wan :«ose Hills. dolds
are the chief effect of diastronhism. The comoetent cong-
lomerate beds kept the folds on.a broad scale, but there has
been a large amount of minor flewmres in the shale member.

The fault is located due north of -owland and trends
I 199w, dipping steeply eastward. It ie i small fault with
a horizontal slip of 150 feet, as shown by the displacement
of the anticlinal axis, and a horizontal chift of the rwagn-
itude of one thousand feet when considering the drag effects
in she stale bed. The west block has moved rorthward with
resoect t0 the east baock. The vertical component can only
be 2stimated since the stratigrachy camnot be determined
accarately enough to give the correct displacement. -he
west block has sunk with respect to the east by a maximum
of 2500 feet, probably less. Thig value was arrived at
by considering the position of the shale bed in an anticline
before faulting tcok vnlace, and corparing it with the place
it miy be at present. This computed displacement was assumed
as miximum. “he field evidences for this fault are:

(1). fTne sudden cutting out of the shale zone (3).

(2). The rarked change in attitude of the beds on



either side cf the fault.
The actual fractare was not found, nor was there any gouge
or other material commonly found alcng i« fault plane. ihis
reverse fault dies out northward because zone (2) of the shale
continues on across its strike without i break.

dost of tre folds are ooen and broad with the exception
of the overturred anticline’ea:f ~nf the faulte. The averasze
din of the folded tedd is betveen 3L ang 40'degrees. The
anticline ezet of tre fault is considered overturned because:

(1). 4reas of very intense crumpling (denoted

by mw on the map) accompanied by minor thrusting
are found in thre sides of the canycn east of the
fault (locality #2, I 2°E and 3700 feet from
Rowland School).

(2). Structural explanation of the shile bed
would be difficult if the anticline were not
overturned.

The broad folds concist of = syncline between two :inti-
clines, all three of which are trending spproximately K 80°W
and »lunging approximately thirty degrees westward. .
secondary syncline separating the -uente Eills from the
San Jose Fills, plunges about 37 degrees northward and trend8
" 18% 7. It is skallow and the axis is only acproximately
located.

fhere are two ireas chowing landsliding (locality #4;



T 23°E and 5000 feet from turn 441 on the Pass and Covina
Road, and locality #B; I 4°+ and 4300 feet from the saime
poins) which is ehown by hurmocky tovozraphy. “he contact
betwaen stale zone (3) and conglomerate zone (b) north of
lceality #5 has been pushed northward about five hundred
feet and overtnrned.

The icland of conglomerate just scuth of locality #5

is Yust a1 large lemns.
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GEOLOGIC HISTORY

luring the deposition of the interbedded shale and
conzlomerate, the earth's surface alternately rose ind foll.
The depth of the sea was never very great. Conglormerate
was ieoosﬁted near the srore line when the sea was tvhallow.
48 the sea-bottom sgank, shale was laid down where conglomerate
was previously dumned.

[ve deposition of the ~uente members w.s stopped by an
nplift in rliocene time accomnanied by folding. 8ince the

‘ anticline

fault cuts the axis of an anddidedwe and overturns part of
it, it is post-folding. <The landsliding is probably Recent
beciuse topographic evidence is still present. The uplands
are at the present undergoing erosion, and the loose material
is carried b, streams into the cayyons and valleys where

it is denosited a8 alluvium.
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SUMMARY

The Puente Hills and San Jose Hills is a readily
accessible area of gently éﬂéggg;gfng topography.

Several interbedded zones of both conglomerate and shale
form the upper members of the Iyente formationm. The
induréted conglorerate contains rounded fragments, and the
gilicous thale is soft and crumbly.

The folds, the chief effect of diastrophism, are broad
with the excepticn of an anticline overturned by the single
small fault. The fault dips steeply eastward, and the east-
west folds plunge westward.

The sedimerts were firc* Asncsited upon an alternately
rising and falling coast line, followed by uplift and
folding. Faulting cut the folding and land-sliding occurred

in early Recent. Quaternary alluvium is now accumulating.
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