A GEOLOGIC HEPORT CN THE PACOCILA ARIEA

by

mugene 1i, Shoemaker
Patriclk . Glover
William R, Muehlberger

Fred H., Nicolai

California Institute of Technology
Pasadena 4, California

31 llay 1947



PACOINA AREA

Outerop of the Hansen Dam Formation

31 May 1947 Frontispiece



subject

1.

2.

3]
.

1A

|
| bl

CONTENTS

Page
ADBETECE: 4 o 4 & o o o * o o = 5 &8 5 5 8 5 & & * & iv
Introduction: ¢« s ¢« o ¢ o o« o ¢ 2 s o 5 o s o » o = i
Bs Xurpose of Investigatlon. « = v « % s s » » s = 1
By, DMethods of investlealtion: =« « s « = = & & & = 1
cC. A Wigduenentd, w w o v » 5 = 5 &« % & % & & & 2
CEOETERHYT & o o o & w o % 3 % % & £ % % & ® & &% & @ 3
B LOCEBIONG % % o ¥ 4 % & % @ & ¥ & % ¥ & 2 w @ = &
Pe Heliels = # & & = s & » = ® & & % = & & & # % & &
By DPEIHELEE, o o w o w 5 % 8 % & % X v B 8 E ow o 0w 53
Ge VegetbabloNe o o + & 3 4 2 2 % % & & & & = ®» & 3
B BIPOSUTEE » & 5 & & & 5 # & % ® 8 F ¥ 6 ¥ 4 & @ 3
Tew DYILEUEE o o o w % 5 & o &« = & & & & » % & 4 » % &
Stratigraphfe o « o « s o 2 o 2 & & 3 5 & » v = & = S
a. Dimebere basement complex . « « « o« o & « o o & 5
be Pivoll sedimentSe « « s« « o o & 5 & o & o ; . m &
6y Gleh Q8KB HASALE, « v = = 5 s 2 5 « 5 v 5 & » = 8
d. Sandwich sandstonSe o o ¢ ¢ o o + ¢« s o s + o o 9
€. Pacoima basalbte o« o o ¢ ¢ o ¢ s o o s o ¢ o o & 10
£« Hancen Dem formation.: s s 4 % s = &« &« » = & & . 12
g. Munglish andesite « ¢ ¢« o ¢ ¢ ¢ ¢« ¢ s ¢ o o o = 14
Geologle Structures « « « o o o o o ¢ ¢ o o ¢ o o 15
a. bMajor and minor folds « « o« ¢ ¢ + « o « o o & » 15
be imjor Bnd minor faulbtsS. « « o« s o ¢ ¢ o o o & o 15
e TnconformltiesS. ¢« « o« o o o o o o o ¢ s o o o @ 19
Geologilc HistoTFe « o« ¢ o o o s ¢ ¢ 5 s o o 5 o o o 2L



Subject

7. Distribution of

Te -l?l-;_)}'_)end.ix. ¢ & e & ®

=

b.

Office map. « =«

Columnar ssction.

Cross-sections.

Overlay « « o o

L . L] ° L] L e ° .
n (] L] e - [ @ < e
» - L] e - . - . .
* ® . e - ® - - e



iv

The region treated in the following report is a small
area of about one square .dle near Pacoima, California. It
consists of a group of small hills that form the western abut-
ment of the Yansen Dam, It is underlain by a section of in-
trusives, sediments, and extrusives, which may be subdivided
into four groups.

The oldest rocks form the Dimebere complex of
Jurassic (?) plutonic rocks, pegmatites, and schists. Lying
unconformably on this is a series of alternating terrestrial
sandstones and basalts of Tertiary age. These are uncocnform-
ably overlain in turn by the Fansen Dam formation, a series of
marine shales and sandstones correlated with the Temblor by
the Tossil content. ¥inally into these strave was intruded
the ifunglish andesite.

These strata form a shallow, plunging anticline,
Wwhose axis trends slightly sast of north and lies in the center
of the hills. The unconformlities have been ofiset in several

places by a series of faults asparently related to the anti-

A complete outline of the geologic history is in-

cluded in the report.



INTRODUCTION

Pacoima was chosen by the Division of Geological Sciences
at the California Institute of Technology to offer the students
experience in mapping an area containing both igneous and sed-
imentary rocks. In addition, it was selected because it presents
8 more complex structure than the previous problem (Sunland Field
Problem). The authors feel that this is the definitive report on
this area and that it can be used as a standard of comparison for
future generations of student geologists at the California
Institute.

The base map was an Ozalid priﬁt, prepared from a photo-
static enlargement of portions of the Sunland and Pacoima quad-
rangles of Los Angeles county. The original scale was 1/24000,
while the scale used on this problem was 1/6000, with a standard-
ized contour interval of twenty-five feet. 4s a result of the
enlargement the contours were greatly generalized; howsver, the
original map was accuratsly prepared. Since the Pacoima quad-
rangle was mapped in 1927, many of the subseguent cultural fea-
tures are not shown. This is especially true of the extensive
guarrying, whiéh is not indicated on the map. The geology was
plotted by walking out contacts. Where this proved inadequate,
the locations of the formations were determined by the mapping
of outcrops, analysis of float, and "gopher hole" geology tech-
nigques, All lithologiecal investigations were carrled out in the
field, rather than in the office. The age of one of the beds
was approximately determined in the vertebrate paleontology lab-

oratory Ifrom a specimen discovered by George P. Rigsby.
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GEOGRAPEY

The region mapped is a rectangular area measuring
5000 feet by 5500 feet, located on the border of the Sunland
and Pacoime qguadrangles at the west end of Hansen Dam, approx-
imately 34°16' north latitude and 118084' west longitude. The
area 1s twenty-three mllms from Pasadena along Foothill Boule-

+

vard, or from Los Angeles by San Fernando Road. dntirely sur-
rounded by alluvium of the BSan Fernando Valley, these hills are
outliers of the San Gabriel Mountains

The maximum relief in the area is £50 feeb. A tri-
angulation point is located on Hill 1250, the highest peak in
the problem area. The hills are well-rounded and are in an
early mature stage of erosion, with the gentlest slopss on the
north sides; they have a general trend of northeast-southwest.

Ordinary dendritic stream drainage is present, super-

mposed on the draipnage of the san Fernando Valley, sloplng

gently to the south and controlled by the Tujunga tiash, which
lies imuedistely southeast of the hills.
In a wmanner typical of Southern Califorania, the

southern part of the area is covered with greasewood, The

northern part consists of culbivated, grassy slopes. 4 few

!;J

trees have besn planted by the W.P.,A.; namely, a few palm trees
on the northwest side, near a large guarry, and a varieby of
deciduous trees in a small valley on the southwest side.

Due to the sentlencss of tThe slopes and the grassy

cover, the entire northern half of the area is nearly devoid of

exposures, except for an occasional roadecut. In the southern



half of the region, however, extensive quarrying operations in
the basement complex =nd basalts have left superaltive exposures.
The steepness of the slopes, caused by differential erosion of
the interbedded basalts and sandstones, also formed good oub-
Crops.

The most predominant cultural feature of the circuit
is Whitman Airport, located in the northwest section, running
along Pierce Street. Other dominant features are the Forestry

.

G
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Station on the south and Hansen Dam on the east side of the

mapped region., BRemnants of a park started by the W.P.A. are
present on the southwest side ana in the basalt quarry in the
northwest section. UOn the outskirts of the area are several
shacks, in a sad state of repair, occupied by the peasants of

the San Fernando Valley, who seem to spend their time raising

flowers.



STRATIGRAPHY

Present in the area are well over 1700 feet of inter-
bedded sediments, intrusives, and extrusives, overlying the
Dimebere basement complex, which is composed of igneous and
metamorphosed rocks, The formations may be divided into marine
and land-laid sirata; the lower sandstone and basalt comprises
the non-marine section. There are two unconformities present
in the region; the lower one separates the Dimebere basement
complex from the interbedded sandstones and lavas -- the upper

unconformity divides the the sandstones and lavas from the

»

overlying merine sandstones and shales,

The Dimebere basement complex, the lowermost mappable
bed in the sector, is so named as a testimonial to the stimu-
lating moral and mental support received from the "gold®™ mining
distributor for the local soda pop products. This formation
covers the whole southern portion of the area. Due to the ex-
tensive quarrying carried on, the outerops are perfect and near-
1y continuous., Since the formation is compossed of plutonic ig-
neous and metamorphic rocks, the thickness is undeterminable.
Three major rock types are present in the complex: granitic
rocks, pegmatites, and schists. The bulk of the complex is
granitic, ranging in composition from granite to granodiorite.
These rocks are generally medium grained and eguigranular. AL
scattered localities near the upper contact, the granitic rocks
grade into coarse biotite schists. In the two eastern quarries
in the complex are found pegmatite dikes, composed of predon-

inantly quartz and orthoclase minerals, with some muscovite and

plagioclase., In places these rocks have bsen ground to a coarse



gouge by the several Taults that offset the upper contact,

The rocks are highly jointed and fraeture& and the joints show
movement and slickenslides in the vicinity of the faults; the
joints seem to run parallel to the Taulting in the complex.
Judging Tfrom the coarseness of the texture of these rocks,

they must represent deen seated silicic intrusions. The com-
plex has been classified by Kew, VWagner, English, and Buwalda

as Jurassic (?), but the age is undeterminable from the limited
field relations. Fundamentally, the contact between the com-
plex and overlying conglomerates and sandstones is an uncon-
formity. This is demonstrated by two facts: 1) the contact runs
parallel to the other sedimentary contacts in the area, and 2)
typical lensing conglomerates, contalning cobbles similar in
lithology to the complex below, are present above the contact.
However, in most cases where this contact is well exposed there
is evidsnce of some movement'along the uwnconformity. Further-
more, the contact is offset in three places by comparatively
large faults, which form a considerable part of the total length
of the contact. In one place an old soll seemed to be present
immediately overlying the Dimebere conplex.

The bed overlying the Dimebere basement complex has
been called the Tivoli, in honor‘of the superior geologic infor-
mation dispensed by the proprietor of the nearby beer joint of
the same name. The Tivolli formation covers an lrregular area
imnediately overlying the Dimebere across the southern portion
of the mapped region. A few good outcrops of the bottom of the
bed are present in the guarry faces, as is the lower contact.

The oubterops on the whole are poor because oi the poorly con-



solidated nature of the sidiments, forming a topographicsl
saddle betwesn the adjacent resistant and ridge-forming ig-
neous formations. The thickness varies, due to the fauliing
and unconformable contact, over its extent and averages
approximetely £80 feet, as calculated from the map. The major
portion of this formation consists of poorly sorted, coarse
zrained sandstone. Hear the base the Tormation becomes con=-
glomeritic, conteining boulders up to nearly a foot in dia-
meter. At the top the bed grades into an even grained, coarse
sand with a few scattered pebbles and cobbles. The sand is
predominantly guartz with sma2ll amounts of feldspar; the major-
ity of the cobbles are granitic in composition. The sznd grains
are mostly sub-angular and are loosely cesumented with silicious
msteriel. Thelr color is white, grading to red from hematite
staining beneath the basalt. It is likely that the Tivoli for-
mation is of terrestrial origin because of the poor sorting and
the angularity of the grains. ©Probably the source of this bed
is the basement complex. The contact seeums to be conformable.
It is impossible to discern precise angular relations of the
sandstone and the overlying Glen Oaks basalt because both are
very massive and show no bedding olanes or flow structure.
There is no reason to suspect an unconformity since both are
apparently of terrestrial origin and there is no general ang-
wlar discordance between this contact and the lower one. 1In
the southeast section of the mepped area the Tivoli Tormation
makes conbtaet with the Pacoima basalt, and has the same rela-
tions to it as doess the Glen Oaks basalt. The only way the

age of the Tivoli wmay be judged 1s by the age of its tongue,



the Sandwich sandstone, which is the youngest part of the whole
formation. In the Sandwich sandstone a small fragment of an
artiodactyl jaw was found by George P. Rigsby. This was cone
sidered by Dr. Chester Stock to be most probably a California
oreodon. The specimen was not well enough preserved to ident-
ify even the genus, especially since very little is known about
California oreodonts. However, the size of the teeth are nearly
the same as those found in the llint Canyon. The last of the
oreodons are found in the Hemphillian sta e, which is approx-
imately lowermost Pliocene on the invertebrate time scale. A1l
of the later. known oreodons were larger than this form found

in Pacoima. 3ince the overlying marine shales and sandstones
are known to be of Temblor age (middle Miocene), and the age of
the oreodon is undeterminable, 1t 1s quite possible that the
Tivoli, and overlying basalts, 1s nearly as young as the marine
sediments.

The name of the Glen Oaks basalt, which overlies the

f

e

'ivoll formation, is derived from the name of one of the main
boulevards near the mapped area. This formetion forums a
twenty foot flow, extending from the alluvial contact on the

west side and pinching out on the eastern hills. The outcrop

of the bed seems vo run due east and west. The exposures are
fair along the extent of the bed. This is a basalt that is

vesicular in the lower part. A considerable portican of the
vesicles are Tilled with quartz and/or calcite. The size of
the vesicles varies greatly in size -- the largest are upwards
of an inch and the smallest are microscopic. Color variles

from a rust to a bleached gray. The upper part is a dense,



Portions of +this basaelt bhed are aphanitic while the acoual
srains wey be swen in phenocrysts - - i greined in part,

aphanitic in part. Hlow structure obssrved in some portions

nonent of elonsated visicles. ‘'tthe Glen

and absence of baking in Tthe ovsrlying beds. 1Lt is conformable

with the enclosing sandstone as evidenced by the field
relatlons and parallel contacts. As the Glen uvaks basalt

is a lentil between the “ivoli and the Sandwich sands ne

tongue, it must be of an age intermediate between the two.

The Sandwich sandstone is the next overlying
formation. It is named irom its character of being a “filling
betwsen two basalt members. <This sandstone formation éxtends
across the area parallel to Tthe Glen Uaks basslt.and grades,
at the eastern end, into the Tivoli formation, oi which i
is a tongue. 1The gquarrying operations i1n the basalt in the
western end of the arece have extended bthe areal distribution
of the ssndstone in a peculiar menner. windows extending into
the Glen Ualis bhasalt and islands of the racoinz tasdl t save
b.oen formed. Since the ouberops occur mosily on siteen slopes,
they are betbter than would be expected from such poorly
consolidated meteirial. The thickness of thes bed is betwsen
ten and fifteen feebt. In lithology the Landwich sendstone

is identical with the upper portions of *he wivoli Iormation.

or the most part it is a well-sorted, medium to gral ned,

sub-angular, sandstone. It is compossd principally of cuartz

&

t. The stains arec parallel with esach other.
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with some feldspar. The upper few feset of the besd are
heavily stained by iron, apparently leached from the overlying
basalt. Since this tongue extends from the wivoli formetion,
it can be assumed thal the origin of the sands was the same

as that of the %ivoli. Two facts attest to terrestrial
deposition of these sands despite the fact that they are
well~sorted. As has been pointed out & fragment of a land

vertebrats (i.e. oreodon) was found in this bed. Ln
addition, tke formation is sandwiched between two basalts
neither of which show evidence of under water extrusion.
This could be accounted for as an accumulation of beach

sand blown landward over the basalt., This possibility seems
logical since the 3Jandwich sands are very similar to the

basal sands in the Hansen Dam formation, overlying the
Pacoima basalt. The basal Hansen Dam sandstone contains
pelecypods and grades into shales of definitely margine
origin. This is an exceedingly interesting contact as it
shows a gradation between sedimentary and exirusive lgneous
rocks. It is impossible to say where the sandstone ends
and where the overlying basalts begin. 'this is apparently
caused by the outflow of highly liquid lava over uncoansoclidated
sands. Thus some of the lava seeps downward into the sands
and a good deal of the sand is picked up by the lower parts
of the flow. Discussed already uader the wivoll formetion,
the age and correlation of the Sandwich sandstone has
previously been discussed under the Tivoli formation.

The Pacoims basalt, named from i1ts outstending

lithologic features, is the next formation in the stratigraphic

sequence. L% forms the central section oi the area and



upholds the chain of the most prominent hills L1t is

gxposed extensively along the souﬁhern rims of these hills
and on their more gentle northern slopes. 1Ln aiai*ion, the
westernmost quarry exposes a nearly complete vertical section
of the formation. As calculated from the wap, the
is about 140 feet. aterally and vertically the lithologic

characters of this basalt varies greatly. in plaées it is
aphanitic and is totally devoid of phenocrysts or vesicles
This faclies is usually black. Other portions are highly
vesicular or amygdaloidal, the veslcles being filled with

Ifithite (?). Ln one

=0

guartz, calcite, zZeolites, and gr

R

locality, vesicles up to two inches in length were found.
The phenocrysts may be sither plagioclase or biotite, up

to a millinmeter in lzngth. In some portions they Torm

the mass of the rock. The color of vesicular and porphritic
portions is purplish brown to a bleached btan. There is
considerable limonite staining in the parts that have been

leached. In the westernmost cguarry the Jjoinbting was observed

n

to be parallel to the lower conbact. “he Pacoima basalt 1
conformable with the Sandwich sandstone, so conseqguently is
slightly unger. The Pacoina basalt 1s composed of a

series © errestrial fTlows. The feeder was not located

in the area. Since the basalts show no evidence of under

}.Ju

water extrusion andl the overlying sandstone contains marine

ATy
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two must be uwnconformable.
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‘his however, is not demonstrable by the field relations

o

of these rocks. The overlying Fansen Dam formation is known

-

to be of temblor ags by the identification of the pectens,



anl other pelecypods, by Dr. J. Uyatt Durkam. <vhe time interval
represented by this hiatus is indeterminable since the age of
the oreodon may be nearly the saue.

The Tansen Dan formation overlies the racoima basalt.
It received its name from the well-exposed section in the road
cut next to Hansen Dam. This formation covers the northern
half of the area., DPEeslide the three road cuts, there are no zood

outcrops. These beds, up to the point they disap r under

i
[0}
jav]

the alluvium, have a measured thickness of about 1200 feet.
A large part of this area was cultivated alt some time and is

4=
:

covered with a large growth of grass. Thi

w

fTact btogether
with the gentleness of the slopes accounits for the
scarcity -f outcrops. The basal portion, a distinct mappable

member, is a thick bed of medium to fine grained, sub-angular

e
N

to sub-rounded, feldspathie, quartz sandstone. <vhe color
white, and it is friable except where calcareously cemented.
Thickness of this portion of the formation is fifty to

seventy-five feet. The rest of the section above this bed is

o

series of interbedded shales =nd sandstones. &all of the
beds are either white or buff. Some of the individusl beds
are well-cemented but the majority of the individual beds
are only fairly well-cemented, and offer little resistance
to erosion, as is evidenced by the lack of ridges on the
slopes of this portion of the area. The shales immediately
above the basal sandstones are extremely well bonded with

a silicious cement. Some of the hardness near the andesite
is probably due to baking by the igneous body. A typical

section of the Hansen vam formation is exposed in the road
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cubt next to the Hansen Dam. It consists of interbedded
sandstone and shale., The sandstone beds are mostly thick and
massive, ranging in thickness from one to five feet.
Although the sandstones are of nearly uniform composition,
consisting mostly of quartz with some biotite, some are
well-cemented wheras others are feldspathic and friasbls.
The silicious shale beds are thinly bedded and fractured;
they also contain some biotite, which yields a brown
limonitic stain on weathering. 3Some of the shales are
well-sorted and others are quite sandy. I'he beds contain
concretions around which the laminac seem to bend. sapprox-
imately in the middle of the section i1s & four foot bed of
massive clay. ‘When wet it has the appearance of cheap,
yvellow-grsen laundry soap, and can be scratched with a
fingernail; wien dry it is white and becomes somewhat harder.
In water it swells and spalls off, which leads the authors
to believe that it has bentonite in its composition. shese
bede were deposited under marine conditions, probably a
fairly shallow basin. The bentonitic material was possibly
derived from a volcanic ash that was either deposited on
the water or was washed to sea by stream action. zvidence
for shal low water are the pelecypods and arthropod scales.
The u:per contact is not visible because the formation
disappears under the alluvium. These beds have b.en correlated
vi th the Temblor by thelr molluskan faunal assenblage:
Pecten andersoni Arnold Wemocardium sp.
Massarius sp. Dentatium sp.

Nuculana ochsneri (Andsrson and Martin)



The iunglish andessite is the uppermost bed in the
area. Its nane was derived as an acrostic by taking the
first two letters from each of the authors'™ last names and

trying to make something feirly euphonious out of it. .his

g,‘\{r

dike has an oubterop of about Z0 feet by 100 fcet on the
south slope of Eill 1250, Exposures are fair and the
eastern contact can be traced in detall. =whe andesit

varies considerably over the outcrop. Liost of 1t is a
blue-gray color with thin stringers of phenocrysts.

These stringers have dimensions of one by ften millimeters.
ost of the phenocrysts are plagioclase. Some ol the
andesite is aphanitic and gray, while other portions are
slightly vesicular; the veslicles are filled with chalcedony.
This is an intrusive dike, apparently near the surface due
to the presence of vesicles in some of 1t. w1he contacts
cut the sediments at about 30°; +the long dimensions of the
dike strike N45°W,., The sediments above and below it are
veked, proving the ilntrusive nature of the body. wolnce

it is intruded in Temblor rocks it must be of post-temblor

age.



GEOLOGIC

The Pacoima area is underlain by a series of sediments
and volcanic strata dipping in a generally northerly direction.
The dip becomes more shallow towards the north, being approx-
imately 50° at the contact with the basement complex, and be-
tween 15° and 17° in the northernmost exposures of the Hansen
Dam formation. The dip also flattens to the east and the west.
Thus it may be seen that the hills are situated on the nose of
a shallow anticline plunging north. The axis trends slightly
east of north and lies approximeately in the saddle between Fill
1300 and Hill 1£50. In the region of the saddle the crest be-
comes much sharper, causing the trend of the beds %o arch
sharply towards the north. This broad anticline is complicated
locally by minor crenulavions and folds on the flenks. In add-
ition, possibility of a synclinal axis trending approxindtely
northeast - southwest, lying north of the anticlinal axis, is
indicated by the snomalous dips on ¥ill 1100, the northernmost
hill in the region.

Wine faults of over seventy feet displaceunent have

]

been mapped in the area. Starting in the southwest corner, the
faults have been lettsred counterclockwlise to facilitate the
discussion. Fault A hes a trend of N75°W and Gdips 75° to the
south. It is well exposed in the southwestern granite quarry,
where 1t has & gouge zone two Teet wide. The apparent displace-
ment is £85 feet, with the south side moving west with respect
to the north side. Fault B trends NE5°E and dips 64° to the

wesb. It is well exposed in the middle gusrry where 1t has a

six-Toot gouge zone and a considerable shatter zone on either



side. The Tace of the fault is shown clearly on

direction of the last

it
17‘

‘wall and the slickensides indicating {1

2

movement plunges 41° to the southwest. Many of +the joints in

_L In

he gquarry show some indication of movement in the same dir-

}

o+ ]

ection. Tault B is a right hand fault with an apparent d4i

o}

&
84

ot
O

placement of £20 feet., Fault C trends W15°W and ilps 36

the east. Ift has a complex shattsr zone with ten feet of gouge
and slices exposed in the esasternmost granite gquarry. It is a

-
o
[
o
®

left hand fault with an apparent displaceanent of £5
aultes B and C bound a block which has moved about 200 feetb

north with respect to fthe surrounding blocks., Fauvlt D trends

b P

N77°E but its dip is unknown, The interpretation of this con-
tact as a fault is derived from the Tact that it trends-at an

0o oL

angle considerably different from the general trend of the
beds in this region and that it maxss a disvtines angle with

another portion or the contact, which is parallel to the trend
of the bed. Avpparent displacement on this right hand fault is

400 feet; however, this flgure is only spproximate since the

e

intersection of ths fault with the southern continuation of the
contact cannot be definitely locabed in the field. Fault =
trends MéOOE, dip unknown. This part of the contact is known
definitely to be a fault because it also displaces the con-
tact between the bhasal sandstone of the Hansen Dam formatiocn
and the overlying shales. This is a right hand fault with an
apparent displacement of 200 feet. IFault F trends N30°W, prob-
ably dipping steeply to the west. This fault is based on

threefold evidence, 1) the apparent thickness of the basal

sandstone of the Hansen Dam formation i1s increased by more than
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half in this areas, &) %ﬁalcareously indurated, slightly
fossiliferous ridge in this sandstone has been apparently
repeated, and 3) there is a small break in the lower contact
of this sandstone in the position where a normal fault, which
would account for the above factors, would pass through.
Calculating from the dip of the beds and bthe shortest hori-~
zontal distance between the two similar ridges, the displace-
ment perpendicular to the plane of the beds is about seventy
feet. Fault G trends N85%W, and dips 41° to the north in the
gully, where very little slickensides or gouge is present.

The apparent displacement has been extended by movement alone
Lf_g 2 o

Fault . Odrrecting Tor the extension, the apparent displace
ment is probably about £00 feet. Fault H trends H50°W3 but
thevdig is unknown. The existence of this Tault cannot be
definitely demonstrated but the authors feel t;%t it is prob-
ably there because of the unduly large northward jog in the
contact, which is d4iffiecult to explain entirely by means of
folding. In addition, the displacement of the sandstone and
basalt in the saddle of Hill 1175 is directly in line with
the probable trend of this fault. Since most of the displace-

P 7

ment on the upper contact of the Pacolma basalt is due to
folding, the only measure of bthe apparent displacement of the
fault 1s that evidenced by the movement of 150 feet on the
lower contact of the Glen Oaks basalt, on Hill 1175, TFault I
trends N20°E and dips 80° to the west. This fault is sxposed
in the northern end of the basalt quarry where it has sbme

interesting relations as illustrated by the sketeh:
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AncuLae BASALT macmENTS

IN ALLOYIUmM .
£3 2

The slickenéides indicate that the last movement was essen-
tially horizontal with a slight dip to the south. Fhis will
correlate the segment of sandstone with the Sandwich sand-
stone and the basalt overlying it with the Pacoims basalt.
lfovement indicates that this 1s a left hand fault, with a
displacement on the order of 100 feet. Although the fault=-
ing in this area need not necessarily be related Go the
fol&in@bf the strata, a very definite hypothetical relation-
ship can be demonstrated between the two., Three faults can

be attributed to the forces responsible for the uplifting of

=

the anticline. 4s has been pointed out, Faults B and C form
an uplifted block or a horst. Fault H appears to have been
due to failure along the excessively steep portion of the
anticline in response to the folding forcss. Host of the
other faults, namely A, D, B, and F could be interpreted as
gravity faulbts normally Tfound in the crest and flanks of an
anticline due %o partial collapse of the structure. The
system of Faults D=E-F-G forn a series of downdrop slices
and exbtend the upper unconformable contact of the Pacoims

basalt towards the east, glving the Pacoima formation a



19

greater apparent thickness on the eastern side of the area.
Fault I is nearly a strike-slip fault along which a block
contained between faults I and H rotated counterclockwise.
Subsequent tilting of the entire structure has probvably
occurred in accordance with the gzeneral northward tilting
of the formations in this area against the 3an Gabriel Fault.
However, the relation betweecn the folding and faulting in the
Pacoima area and the wovement along the San Gabriel Fault
cannot be proven within the limited field region.

There are two major unconformitvies in the mapped
area. One separates the "Jurassic” crysbtalline rocks, the

Dimebere complex, from Tertiary sediments and lavas; the her
D bere complex, from Tertiary sediments and lavas; the othe

oo o

separates the terrestrial basalis and sandstones from the
marine "Tfemblor®, the Hansen Dam formation. The evidence for
the existence of the unconformable nature of These contacts
has been discussed under the section on "3Stratigraphy®. The
former may be classed, according to M. P. Billings'! défin—
ition, as & nonconformity, whereas the latter, since it is
parallel to the strata and probably represents a recogniz-
able interval of time, may be classed as a disconformiiy.

Ons of the unique structural features in the Pacoima area
is vhe andesitic dilke on the south side of Hill 1250. The
intrusive nature of this volcanic is demonstrated by the
baking of the sediments both above and below the body, and
by the way in which it transects the shale and sandstone
strata., The lateral extent of the body is unusually short,

100 fset, compared with its thickness of twenty feet, but no

indication of truncation by faulting was discovered. whis
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poinv oi tie intrusion was probably fairly near the surfacs,
because portions of the andesite were decldedly vesicular,
Although no other intrusive was found in the area, float of
a similar lithology was discovered in nearby scavtered
sectlions, indicating probable presénce of other related

igneous bhodles.
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GEOLOGIC HISTORY

The history of the formaetions present in the Pacoinma

o4

;0 four stasmes:

area lends i1tself to division in

First stage

f"\

The earliest event of the geologic history of this

area, which can be ascertained from the rocks present, was th

metamorphism of pre-existent rocks and the intrusion of the
granitic mass. F¥ew, Wagner, Buwalda, and English consider

this to have happened in Jurassic (7} time. The granitic mass

4

by pegmatites. 4 period of erosion took

further intruded

Ve

1G]

E i

place and brought these intrusions to the surface. A consid-
able interval of time glapsed before fubtther deposition.
The hiatus indicated by the stratigraphic break represents atb
a minimum all of Cretaceous and IZocene time.
second stage
The next observable event was uplift and erosion,

T
£

resulting in the deposition of the coarse Tivoli sediments.
These deposits appesar to be terrsstrial. This stage is marked
by the extrusion of basalt and interbedding of "beach®™ sands.
The Pacoima basalt probably represents a series or succession

,

of flows as evidenced by the change in lithology. As has been
pointed out, this stage 1s possibly Temblor. The end of the
stage 1s marked by subsidence and marine ianvaslon.
Thirdi stage
This sbage is the psriod during which the marine dep-
osition of the Hansen Dam formation occurred. The different

facies of this formation (see frontispiece) possibly indicate

an undulating sea. ZBentonitic material being present night
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indicate an association between the extruding basalts and the
Hansen Dam sediments; the bentonite could have been formed by
volcanic ash falling upon the sea. The first part of the per-
iod shows very little difference from the preceeding stage:
the lithology of the sand is practically the same. Following
this the deposition of finer sediuments is seen. Further inua-
dation, uplift, sea cliff erosion, or a similar process could
be responsible for this deeper water deposition. The sands
are not diatomaceous and the condition of the waber must heve
been such that few invertebrates could exist, as indicated by
the small number of fossils recovered from this formation.
Some cyclic arrangement, possibly climatic, may be responsible
for the alternation of different beds. The rate of deposition
is not known.
Fourth stage

The beginning of the stage is marked by uplift.
Since a reasonable relatiocnship can be demonsirated betwesn
the anticline and the faults, "Munglish" hypothesises the
simultaneous occurrence of the faulting and folding. The re-
l.vionship between the forces re5pomsiblelfor the uplift and
the folding and faulting cannot be proven, but it is quite
possible that they are related. Chances are the andesite was
intruded imumediately after or together with the faulting, etc.

sgisted this intrusion.

m

because the orogenic forces would have
Regional tilbing probably followed the above orogeny because it
is kxnown that it was associated with the San Gabriel Fault,

along which there has been much recent movement. This in turn

was followed by erosion, and at the present day the region is

in a mature stage of erosion.



The field work and report writing was done collect-
ively in *bull-sc¢ssion” sorm., In addition to the genersal
parby cooperation on the report proper, extra credit is due
Bugene M. Shoemaker for his extensive and admiraple work on

structural and age problems.

Compilation of map data, columnar section, and overlay:
HFugene M. Shoenaler
Inking and coloring of map:
Patrick ¥. Glover
Lettering of map, cross-secticons, and overlay:
Williem R, Muehlberger
Revision of report and typing:

Fred ¥, Hicolai



APPENDIX

Gffice map
Columnar section
Cross-sections

Cverlay



LEGEND
SEDIMENTARY ROCKS

§ { Alluvium
(<}

(

l_ Hansen Dam fm.
&
o
.é’ \ Sandwich sandstone

Tivoli fm.
\
IGNEOUS ROCKS

s [ . :
< 1 Munglish andesite
- I
e Pacoima basalt
. A
8 3
— \ Glenoaks basalt
v
§ { Dimebere complex
3

GEOLOGY OF THE
PACOIMA HILLS,
CALIFORNIA

GEOLOGY BY-=
P.N. Glover
W.R. Muehlberger
F.H. Nicolai
E.M. Shoemaker

FIELD WORK-=
Started= March 1947.
Finished = May 1947.

500 o 500

Scale- 176000
Contour interval= 25 feet




COLUMNAR SECTION

Scale; 1" - £00¢

Thickness

BN \VAVAVAVAV/

1200+ ===

=== Hansen Dam formation. (Interbedded

ilicious candstone and shale)

Munglish andesite. (Porphyritic dike)

Beasal sandstone.

Pacoima basalt. (Porphyritic and
amygdaloidal)

-
739
o

Sandwich sandstone.

noE
o

Glen Oaks baszalt.

cecopocoo oo O

280 === L

Tivoli formesticn. (Sandstone with
basal conglomerates)

kogooogoboTo roe

| o o vt

LI A LR - Al

FEET AR 0 e ol

\‘_I\,\\-.’

- = i ¥ Gl gt a T 1 R o b ey 3 S —
Unknown =% >, -1 %%<|--- Dimebere basement complex. Granites

SHLT L e T - g - -
PRI & N pegmatites, and schists)




SECTION A-A'

Sandwich ss.
lenoaks bs.

e

L Tivoli fm.

1

1200 1

SECTION B-B'



OVERLAY OF FAULTS AND UNCONFORMITIES

o= EAULT
- — _ UNGONFORMITY

L.
Comd

E W A

WR.m.



