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ABSTRACT

The Pacoima area is located on an isclated nill
in the northeast section of the San PFermnando, the north-
east portion of the Pacoima Quadrangle, Los Angeles County,
California. Within it are exposed more than 2300 feest of
Tertiary rocks, which comprise three units of Middle ilio-
cene (?) age, and approximately Y50 feet of Jurassic (?)
graunite basement. The formations are cheracterized by their
mode of occurrence, marine and terrestisl origin, diverse

lithclogy, and structural features.

The basement complex 1s composed cf intrusivs granite,
small masses of granodiorite and a2 granodiorite gneiss with
the develcopment of schistosity in sections. During the
long pericd of erosion of the mstamorpnics, the granitic
rocks were exposed and may have preovided clastic consti-

tuents for the overlying foruations.

As a result cof rapid sedimentation in & transitional
environment, the Middle Miocene Twin Peaks fcrmation was
laid down wcenformably on the2 granite. This formation
is essentially & large thinning bed of gray to buff pebble
and cobble conglomerate grading to coarse yellow sandstone.
The contact «f conglomerate snd granite is charscterized

by its faulted znd depositional nature.

Beds of axtrusive andesite, basalt porphyry, coo-
pact vesicular amygdaloidal basalts, andesite breccis,
interbedded feldspathic sands and clays cf terrestisl

it



origin, and mudflow breccia comprise the Pacoima formation
whicn overlies the Twin Pesks formation uncocnformably . A
transgressing shallow sea accompanied settling of the re-

gion and initiatsd depcsition of fine clastic sediments.

The marine Topanga (?) formation is compcsed of
brouwn to gfay coarse sandstone grading inte interbedded
buff sandstones and gray shales, Intrusions of raycelite-
dacite and ash bads mark continuzd but sporatic volcanism

during this periocd.

The area mapped represents an arch in the Tertiary
ediments. Forces that prcduced the uplift of the granite
structural high created stresses tnat were relisved by
jointing and faulting. Vertical and horizontal mcvement
along these faults has displaced beds, c<ffset contacts
and complicatad thneir structure. Uplift and erosion have
exposed th2 present seguence of beds which dip gently te
the northeast. The isolated hill is believed t¢ be in

an 2arly stage of maturity.
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INTRCDUCTION

Naturzs and Scope of Investigation.

As part of a course in Field Geology, an investi-
gation was made of the Tertiary beds and clier basement
compiex exposed cn an isclated hill in the Paccima area,
This work formed an introduction to interbedded sands
and lava flows =zxpoesed with the igneous basement rock,
and afforded an opportunity feor further rafinement in
mapping technigue. Tha base map used in this study was
made froam a composite of two USGS topograpnic maps witin
an original scale of 1/24,000 embracing parts of the Pacoina

and Sunland Guadrangles. It has a scale of 1/8000 and a
contour interval of 25 feet. Subsegusnt guarrving opera-

s

tions nave produced minor chnanges in the topography.

On 14 Fsbruary 1947, a dotailed study of the
various bads was started. A preliminary, brief recon-
noissance of the arsa was made. Information was ac-
cumulated by carefully mapping ccantacts, measuring dips
and strikes with a Brunton coumpass, estluating distances
by the use of topography, pacing and compass bearings
and fitti:g the geology to the map., Quarries, roadcuts,
outcrops, samnple holes, and excavations were examined to
determine the lithology and correlate the beds. ©Specimzns
of each formation wers examined megascopiecally. A few
spacimens ware studied microscepically to determine their
exact nature. Upon completion of the lithcloeogic studies,
photographs were taken of each type of formation and

contacts, but due to their irregularity and colour, they



ware largely unsuccessful. The work was completed 2 Hay

1947,
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Location and Geography.

The Pacoima arss is lccated on an isclated hill
in the northeast portion cf the San Fernando Valley, 19
miles northwest of the Los Angeles Civie Centre on U. S.
Hwy. 9v% and on the southern extreamity <f Pacoima, The
area 1is bounded on the northwest by Whitmen Airport,
forms the west abutment of Hansen Flood Contrcl Dam, and
covers an area of % squares mile. It is of modsrate relief
with a maximum difference cf elevation of 325 fe:2t. The
average elevation is 1200 feel above wmean sea level., The
drainage is well astablished and is contrclled by the
Tujunga Wash to the east. The valley has & rainfall of
about 15 inches and is classified as semi-arid, Noted
for its variety cf formations ocutcropping from the valley
alluvium, the arsa has gocd expoeosures in its guarries and

rcadcuts. & westerly section is planted by a government



Gensralizad sa2ction of formaticns in the Pacoima ares.

Age

Formation

Symbol

Saction

Thicknsass

Character

guaternary

Tertiary
(iriddlis

Miocana)

Pacoima

Jurassic
(?)

.

Basczmant

Qal

Unconformity

Topanga (?)
formation

Ttp

Unconformity

formation

Unconformity

Twin Psaks
formation

Ttw

Unconformity

Complex

Jgr

Alluvial material:
stream gravel and sand
containing pebblss of
igneous and metamorph-
ic rocks.

1400

Brown to gray cosrse
aven-grained sandstond
grading into fine-
grained buff sandstone
and gray shales;blue-
gray intrusive cutcrop
rhyolite-dacite; waxy
bentonite clay bed;
dolomitic limestone;
white caliche zonej;
fossil horizcn.
Marine.

500

Interbaddad yesllow
sands and red clay,
extrusive andesite,
basalt porphyry, com-
pact, vazsicular, amyg-
dalocidal, scoriacsous
basalt, mudflow brecci
and andesite breccia.

Yallow to pale gray
pebble and cobble
conglomarate grading
to cecarsse yallow sand.

250

Intrusive granite,
granodiorite and
granodiorite gneiss,
fractured and faulted.




agency, and several slcpes are under cultivation with
flower gardens. The brush, which covers mecst of the
hills, is moderately heavy but offers little or no

impediment to travel.
STRATIGRAPHY

General Staotemesnt.

The Pacoima arsa is underlain by the Topanga (2?)
Miocene formation, the Pacoima Miocene(?) formation, the
Twin Peaks Miqcene(?) formution and the intrusive granite
of the basement complex (Jurassie?), each resting uncon-
formably upon the succeeding formation. The Tertiary
rocks comprise three units consisting of cocarss con-
glomeratic sanis, interbedded volcaniecs and f@ldspathic
argillaceous s.nds believed to be cof terrestial origin,
andesite breccia, mudilew breccia, buff to brown well-
bedded coarse sanﬂstoﬁe grading into fine-grained lami-
nated sandstone and shales with thin dherty beds and
bentonite sesams. The tctal thickness of the Miocene
expcsed is about 2300 feet. Approximate thickness of
the the exposed section of granite basement is about
950 fest. The Miocene is dominatsly marine, wheéreas
the lavas and iﬂterbédded sands are believed to be land-

laid.

Basement Comnlex.

In the southern portion of this arsa, the basesment
rock outcrops and extends soutihward under tihe alluvium of

the San Fernando Valley. The basement complex is composed



of intrusive granite, swall masses of grancdicrite and

a granodliorite gneiss with the development of schistosity
in sesctions. The criginal sedinments into winich the granite
was intruded appesrs to have been 2roded away before de-
position of the overlying formztion as the conglomerate
shows nc svidence of contact metamorpaisw. but may have
derived some of its constituents from reworked metamorpnics

and the underlying granite.

The fresh granite -is uwniforam in colour and composition,
but many exposurss have waatherad to a brown or brownisih
gray. The granite is dominately qusrtz and felilspar with
flakes of biotite and hornblende in small amocunts. fﬂe |
The brown weathared granite found in the shallow quarries
has derived its colour from decomposition and alterétion
of biotite and hornblende and, as a result, has become
frizble, In the far eastern dguarries, large segments of
grancdicrite are expoesad. Plagioclase has replaced most
of the orthoclase feldspar, and thne hornblende has incressed
in amount. Secticns of the granodiorite nave undergone
sufficient dynamic metamorphism as to davelcop gneissic
texture and, in parts, a slight schistecity. ©Small
aplite dikes, about 3 to £ inches in tnickness, cut the

granodiorite and wares shattered or -iiplaced by

“

movemznt

in Ttae basement. Granite 1s fractur=sd in thres directions
and indicates upward movemant from a scuthern direction,
The maximum ex;osed taickness, measured in sectiocn, is
more than 250 feet., A zone of weathered granite, about

five feet thick, underlies the contact of basement and



conglomarate., It is composed of loeose frisbls, grsy tc
buff granite, generally stained by the decomposition of
ferromagnesium minerals. The basement complex is overlain
unconformably by the Twin Peaks formation. The contact

is partly depositicnal and partly faulted.

Twin Peaks formation.

Skirting the lower and southern portion of Twin
Peaks and Triangulation Hill is a large tninning bed of

yvellow to buff coenglomerate and coarse sandstone. The

lower section along the uncoenformity in the eastern part

¥

le

o

of the formstion is a light yellow to p

Lie]

ray, moderate-

T

ly compacted conglomsrates., Above the eastern guarry, the
rounded pebbles and cobbles (15-20cm) are dominately
guartzite with some granites, granodiorites and granite
gneisses. These are cemanited with a very coarse sub-
rounded well-sorted yellow sand, predcominately guariz
with 15-20% clay and feldspar. In the center section,
the cement changes to a subrounded, even-grained medium
felﬁspathi?éaﬂ@ witih abundant silt and c¢lay. Laterally,
the cobblas grade to buff psbbles cemented wilth & well-
sorted medium-grained sand. The conglomerate changes

to a subrounded to subangular medium_to cearse—-grained
sandstone with rounded guartz granules and pebbles in

1 te 4 inch layers. The granules are £-3mm. Pzbbles
are compoéed of guartzites and granites, 5-1bmm. Upper
sands increase in feldspar content, much of whicit has
weathered te clays. Sorting indicates a possible
transitional environment of deposition. HNear the basalti

contact, they sssums a reddish baked appearance. Above



Contact of Ceonglom2rats and Basalt




the lower unccenformity, a layer of caliclhie has formed.
This white’light calcarecus material is twelve to twenty
inches thick and extends along most of the contact., The
maximum thiekness of ths Twin Peaks formetion, measurad
in section, is about 400 fezt. Unconformable with this
unit dpethe interbedded lavas and sands, mudflows and

andesite breccia of the Pascoima Tformation.

Pacoima formation.

Bxtending over the centrszl portion of the area is
a well-defined formation of extrusive andssite, compact
and scoriaceous basalt, andesite breccia and interbedded
yvellow sands and reddish clays, covered by muwdflows. It

is buried at boin ends by heavy alluvium and is easily

traced across Twin Pe=aks and Triangulation Hill.

The dark gray-black, hard basalt (Tpa) on the east
side near Twin Peaks has a dull lustre, with small white
feldspar microlites. Toward Hill "1200", the basalt
becomes vesicular, and portions are highly calcarsous.
The lava is dark gray-black to purplie and amygdalcida%,
with calcarecus and ferrugincus meterial filling fracture
and some of the drusy cavities. The amygdules are
reunded calcite, 3-6mm. Westward, the shattered basalt
changes to a mors dense rediish purple vesicular texturs
and structure. Vesicles sre 2-4mm, elcngated and ellip-

soidal.

In the saddle, approaching Triangulation Hill,
the purplish dark basalt develcops partially weathered

feldspar phenocrysts (4-3mm), which have a random



orientation, Near ths tecp of the hilil, the baszlt is
essentially free from vesicles; the groundmass is dark,
neavy and aphanitic. At the summit, the gray-black basalt
has small feldspar phenccrysts and micrclites. Farther
west, the micrelites do not line up with the vesicles.

Cn the west side of the area, the flow isférayablack,
partially vesicular, basalt porphyry with large plagioc-
clase paenocrysts (2-4mm). Vesicles (z-3mm) are filled
with a red ferrugincous clay. Tha light basalt has
vesicles fiilled with a dull olive-green zeelite. The
s2cticn of the flow in contact with the sands of the under-
lyving conglomerate contain small fraeguments of this form-

ation and give it a characteristic red baked appearance,

The interbedded yellow sand (Tpaq) is highly
feldspathic and grades upward into a red silicious clay.
It is asbout 10 toc 285 feet thick. A small prominent
point between the hill and the forestad saddls is composed
of fragments of sand, ferrugincus clay and rad-brown
andesite (2-3mm; max.l.5cm). Small quartzite and granitic
pebbles and cobbles are distributed abundantly thru the
sand. Over most <f the western area, the fine-grained
andesitic, clay-like breccia liss above the yellow sand

and gray-black basalt.

A bright reddish brown andesite is found irregular-
1y distributed down the face of the most westerly guarry
and onto a small headland overlcocking the airport. The
andesite varies in charactsr and is partially breccilated.
The groundmass is reddish brown and aphanitic with white

feldspar microlites, or sometimes it has bright red
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weathered clay particles and angular feddspar fragments
with dark scoria. Fragments are 4-Smm. Part of tiae

deep red andesite has tabular and nsedls-like phenocrysts
of feldspar and contains light pink inclusions (1-7 cm).
In the southwsst guarry is exposed an andesite-basalt.
Tne basalt porphyry is grayish black, uniforaly dull,
fine-grained to sphanitic with partially altered olivine
crystalsand calcite amygdules. A few biotite flakes, noct
normal to basalts, indicates this ssection is prebably

part andesite and part amygdaloidal basalt.

The northern side of Triangulation Hill is covered
with a mudflow breccia containing angular Ifragments cf
basalt and andesite, silt, sandy soil and clay. Fragments
vary between s and 5 incnes and usually average about 2
inches. In general, a zone of weathemi basalt is found
underlying the upper contact. The basal sands of the
Topanga formation are unbaked and the basalt at this
point does not contain fragments of the overlying sedi-
ments. Pillow structure, characteristic of msrine for-
mations, is lacking. In the Interbedded sand and red clay
directly wast of Triangulation Hill,‘the tezth and jJaw
bone of an artiodactyla (oreodont?) was found by Howes
and Rigsby (personal communicatioﬁ). It indicates approx-
imately HMiocene age and may dsate this formation, because
of its possible terrestial origin, as Uppermost Oligccene
(?) or Lower Miocene(?). »The lavas are extrusive and not
intrusive by the evidence available. The maximum thick-
ness of the Paccima formation, measursd in secticn, is

about 500 feet. A marine Tormaticn of considerable thick-
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of Mudflow Braccia and Basalt
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ness cverlies ths lavas unconformably.

Topanga (2) formation.

The northern portion cof the aresa is overlain by a
comparatively great thickness of marine sediments composed
of brown to grey well-bedded ccarse sandstone grading up-
ward into fine-grained buff sandstones and gray shales
with intrusive rhyoclite-dacite outerops. The thickness
of this formation, measured in ssction, is greater than
1400 feet. Above the zone of weathered basaslt lies a
light gray, well-sorted medium-grualned sandstone. This
friable sand is loosely cemented with silica and contains
less than 15% feldspars. The contact between the lavas
snd the overlying clastic sediments is sharp and well-
defined with the exception of a short secticn cobscured
by the scil mantle of a meadow, The sands are unaltered.
A zone of caliche, varying in thickness, extends across
the entire arsa and is particularly prominent néar thie
highway. Here the bed is about 8 feel thick and is
dominately carbonates with quartz impurity. Gray sandy
shaléf containing biotite and psartially weatnered feldspar
is found bedded next to the caliche layer. The sandstcne
grades laterally to a ccarse buff granular sand. An
argillacacus clay caments the small rounded guartz gran-
ules. Weathered bictite and faldspars are abundant. To-
vards the ridge the sandstone grades to a buff to reddish
brown sandy shale. It is composed of very fine guartz
grains, subangular to subrounded feldspsrs, bictite,

ccumpacted, hard and bonded with a silty silicicus cement.



Trnin laminase of gray mudstone are interlayered with the
ndy shale., Resistant bads of hard ccarse buff sandstone
outcrope on Hill "i200" and extena over a greater portion
of the northern area. These beds are good wariers for
locating and determining the displacements of faults in

the area,

Near tne summit of Hill "1200" is an outcrcp of
intrusive rayolite-dacite. Ths arza cccupied by this
intrusive ignecus mass is roughly 50 feet wide and 130
feet long with one end (downslopz) tapered. The bluish
gray rhyolite-dacite has an apparent flow structure and
containsg wnite feldspar microlites in 2 hard aphanitic
groundmass. Sactions near the top are vesicular, but other
parts do not display tnis structure. Feldspar microlitss
de not line up with the probable flow flines; hence, this
feature is somewhat doubtful, The cuter adge is a ves-
icular rhyclite-dacite (3-8mm). The zgray dacite has

hornblende phenccrysts and irregular vesicles (3-15mm).

Surrcunding the outerop 1s a hard yelliow-red, bs

fine—grainasd sand with & ferruginous and silicious

cement and small amounts of limestone in the fractures.
The sandstone is interleyered with a flinty red ferrugin-
ous shale composed of fine guartz grains, silt, biotite
and red clay. In the vieinity of the rhyolite-dacite,
the sandstone is medium to fine-grained, well-scrted znd
friable, At the edge cof the cutcrop, a hard flint-like

sandstone-dacit

[

breccila ciumpesed of beked fragments is
rolled up in the intrusive nass. Baking on all sides of

1

th=2 contact and brecciation at the edge indicates in-
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Raesistant Sandstone on Hill "1200"
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trusion of this igneous mass into the surrounding sand-

stones and thin-bedded shales.

On a small ridge extending northward from Hill
"1200", & small mass of igneous rock outcrops in a simi-
lar marmer., The rock is partially covered witn a thin
mantle of scil and ig limited in extent. It has all the

features of a highly indurate?érkosic, biotite rhyclite-

dacite with weathared feldspar crystals. Cne hundred
ifaet east of this outcrop are lavers of hard gray-brown

argillaceous dclomitlc limestcne, which are partially
metamorphosed and have a single surface containing
minerals clcsely resembling those of the rhyclite-dacite.
It is possible for ths outerop to be a high indurated
clastic sedima2nt, but the characteristics of the exposure

faveor rock of igneous origine.

In the extreme northern part of the area, the
interbedded sandstones and shales are characterized by

Y

Ifine—grained laminated gray silty shales with flakes of
biotite snd a silicious cement; fine-grainad reddisih
brown compacted, laminated sandstones, highly faldspathic
with biotite and subrounded to subsngular guaritz grains;
thin brown lamin.tel silty shale with crnocclate brown
sams (possibly petroliferous).and small yellow %E&?ﬁff
crude sulphur. In the roadcuts are a couple of thin
beds of impure bantonits clay. It is seoft, sectile, waxy
but changss to a dull wnhite when sun-dried, snd its
fractured surfaces ars covered with .angsnese dendrite.

The clay has a ccncoidal fracture, a leow silica ccontent



and was probably derived from an altered velcanic ash.

A friable buff sandstone bed, focur hundrzd feet
southeast of the summit of Hill "1200", marks a fossil
locality. Fessils identified from this bed are as
follows:

Pecten andersoni Arnold

Nassarius sp. indef.

Nemocardium sp.

Dentalium sp.

Nuculana ochsneri (Anderson and Hartin)

Coral indef.
‘According to Durhams, this formation as exposed at Pacoima
appears to be of Middle Miocena (Temblor) age on the basis
of Pecten andersoni Arnold. It may be possible to correlate
this fossil assemblage and lithcology with the type Topanga.
Alluvium surrounds the entire hill and is composed of recent

stream sands, gravels and silt.

Origin and Source of Beds.

It is belleved that tane sediments, into which the
granite basement complex was intruded, have eroded away
and may have supplied clastic material for the overlying
sediments. The nature of the pale variegated clays and
sandy silts cementing the poorly-sorted cobble conglomerate
of the Twin Peaks formation closely resembles the ter-
restial beds exposed alcong U.5. Hwy.1l0l north of Santa
Monica. The yellow sands and pebbles of thz westarn pcertion
of this formation suggests merine depcsition. Lack of
fossil evidence, foreset beds and silts make a determination

of the environment difficult. The lower portion may
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represaent a littoeral environment with rapid depesition
changing it to a valley type of envircenne n?él ing the
fine,even sediments of the upper secticn. The apparsnt
lack of pillcw structure in the Pscoima formation woulil
indicate the sediments wzre sufficiently uplifted to
recelive the lavas on a surfac: of ercosion. The character
of the feldspathic sands of ths Paccima formation indicates
partial weathering in the upper scection, partiy cbliterated
by brecciztion, a mcderately short transportation distance
and preclude a nearby source. The vclcanic may have had
their source along the fault zonss at the bass of the San
Gabriel Mountains. A marine fossil horizon and the occur-
reince of layered dolomitic limestone in the Topanga
formatio?ﬁndicate a warine environment for these sed-
iments., Layers of altered ash (bentonits clay) and
intrusions of rhyelite-dacite peint to continued volcanisn.
Lo the northeast, a possible source of sediments would
cecupy the present pbsition of the San Gabriel Mountains.
This pctential source is known t¢ contain rocks similar

in compeusition tce those of the formations found in the

Pacoima arsa.

General Features.

The structure of the Pacoima srea is essentially
that of an uplifted high in the granite basement, waich
producad arching or doming and subseguent exposure of
sedinents and interbedded lavas, The mapped area represents
a small arch extending nortnwsrd. The forces csusing the

upward movement and tilting have produced stresses that



- 19 -

have been relieved by movement along c¢ld erosion surfsaces,
faulting in ths basazment ccmplex, faulting normal to the
strike of the beds, and Jjointing in the granited, baszlt

and andesite.

Faulting.

In general, the faults in this area trend northeast
and are normal toe the strike of the bsds. Faulting is
predominately strike-slip with a minor dip-siip component,
Near the basement contact, the faulting is dip-slip with

wide gouge zones exposed.

Faulting in the granitic rocks is most noticeable
on the central ridge. The fault en ths contact of granite
and conglomerate has lergely vertical displacement and
dips steeply to the north. To the east, it spiits up into
several faults that diappear into the granite, These
faults are charsascterized by comparatively wide zones cf
breccia (1-2 ft.). Displacement along the faults is 4iffi-
cult to ascertain because their direction is roughly
parallel to the contact. Tha2 northeast trending fault
that forms part of a ninge of a granitic segment nas stria-
tions, dipping southward in the fault plane at an angle
of 20° with the hcrizontal. A narrow zone of fine gouge
and breccia on the east side of the intervening valley
is believed to form the other hinge to this granite seg-
ment that has been pushed upward; thus, the valley is bound-
ed on the east and west by two hinge faults. Slickensides

and breccia zones are exposed in the guarry.
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Faulting and Jointing in the Granite

Photo. 1.




he contact of conglomerate znd basalt 1s offset
in three locations by small strike-slip faults. These
trend northeast snd have herizontel displacements not to
exceed ten feet. They are found in the east, center and
western sactions of the contact. A smsell dip-slip fault
has produced a 30 foeot vertical displacement in the sond-
stone bed, Tpa;, on the southwestern headland. The dis-
placement is up on the north side and down on the south.
The horizontal coaponent is unknown. In the southwestern
guarry, severzl vertical faults have produced marked drag
effects in thes basalt. The fractures are three te six inches
wide; the displacement is undetermined. Slickensides were
cbserved along the ridge to Triangulation Hill. Together
with satterzcones, they wmark the lccation cf two faults
dipping 55 tc 80 degrees soutnesst. Two large strike-
slip faults cut across the northesast ridge of Triangulatiou
Hill. #xcellent slickensides are exposed. The width of
the breccilated fault zone is about £ fest. Absence of
both gouge zone and displacement in the mudflows‘overlying
the andaesite-basalt shows that no recent movement nas
occurred on tnese faults. They dip wastward T70-80 degrees.
The small headland overlcooking the airport is shattered
by numerous feaults. These trend northeast and have small

displacemants.

At the base of Hill "1200", the cocntact of basalt
and sandstone is offset by thres l.rge, nortneast parallel
trending faults. They dip northwest at about 40° and are
characterized by left-handed displacensnts alcng tins strike

and apparently insignificant dip-slip ccmponents. The



i
0
%

i

wast fault has an zpparent offset of 70 feet. Verifi-
cation of this displacement was unsuccessful because of
poor, snallow expoesures in the resistant sandstones promi-
nent on tize higher slopes. This fault is beliesved to be
continuous with & small feult located farther east cn
approximately the same ¢ ntour lavel. The center fault
marks a large discontinuity in the ccntact, Measured by
bearings, pacing and a2stimation of distance between men

on this irregularity in the contact, the apparsnt Jdisplace-
ment is about 160 fezt. The2 pronounced swing in thz contact
way be partly due to a shift in the direction of shereline
during deposition of the sediments. The east fault follows
clesely the strike of beds in thie immediate vicinity. Here
the appaerent horizontzal displsascement is about 100 feset with
left-nanded movemant along thz strike, A swall fault was
located west of the rhyolite-dacite outcrop by following

& resistant sandstone bed across the hill., It has a hori-
zontal displacement of about 15-20 feet, which may have
bsen caused by forces exerted upon the surrounding beds

by the intrusive outcrop.

The extent and nature of faulting in the northefn
part of the Topanga formation is unknown., Most of the
faulting in the Pacoiwa area directs attznticn to the major
compressicnal forecss from the scouth causing uplift and

subsaguent tilting of the formaticns.

Jointing.

In the granite bassment and the Pacoima formation,

jointing is prominent and suggests the pessible directions



of the forces responsible for the present structure, Joint=-
ing in the Pacoima formation trends north, dipping 40-45°
east and also trends west, dipping 40° north; this is accon-
panied by normal vertical jointing, north and scuth. North-
least anc nerthwest jointing in the granite basement dips
west and north respectively. The third set of Jjoints dip
gently south from a norizontal plane. Irregularity in the
direction of Jjoints in the scuthwest quarry wmay be due to
slumping, but they indicate coupressional forcas upward

from the south. Jointing in the vicinity of the contsct

of conglomerate and basalt is closely spaced and uniferm

in direction. One set is ncrmal te the strike of the faults
and the other set of jJjecints is approximately parallel tce the
strike. These jeints are still consistant with the other

joints and point to north-scuth forces in an upwsard direction.

Folding.

dvidence of felding is obscure or almost entirely
lacking in the Pacoima ares. The sands, Tpal, of the Pacoinmsa
formation are gently domed in a northwés —southeast direction.
The Twin Pesks formation is gently arched east to west.
It changes strike and dip in the western sscetion and
grodually thins out. In the Topanga formation, there is
no evidence of a reversal in direction of dip. The axis

of the arch trends approximately northwest-southeast.

Unconformitve.

Between the granite basement and the conglonmerste
of the overlying formation is an irregular contact, wnich

is partly depositional and partly faulted. It represents
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the old erosion surfacs of the intrudsd Jurassic (?)
granites upon which later Tertiary sediments have besen
deposited. The shallow dipping sections of the extreme
western ani eastern ends of the contact denote the de-
positional parts and, hence, the original surface below
wnich extends a zone of weathered, dark-stained granite.
Caliche and sands of the Twin Peaks formation imuediately
overlie the granite unccuformably. The faulted portion of
the contact on the centrel ridge dips steeply ncrthward

at 80 ©°. Slickensides at the point of contact are well-
marked on a narrow spur. Most of ths slippage is believed
to be caused by the same forces that initiated the uplift

in the basement ccmplex.

During ths debosition ¢ the sands and coengloumerate of

the Twin Pesaks formation, either the rate of sedimentation
gxceeded the settling in the basin of deposition, which
increasad the formation's effzctive elevation above sea
level and allowed ereosion, or gradual uplift brought about
a similar ccndition. Later, lavas were laid down uncoen-
formably on this surface. These lavas are believed tc
have been partially intruded into the sands and account
for the isclated masses found near Twin Peaks, The early
flows rollad up the top of the sand te form & brececia,

whnich is plainly marked, in part, aloug the unconforuity.

Across the northern part of the area, a sinuous,
well-defined contact marks the unconformity at the base
of the Topanga formation. The western end is cobscurad

by mudflows and scil; the center sscticn is covered by



a heavy soil mantle., Swings in the_qontact ars believed
to represent a variable shoreline, similar te the irrsgu-
larities found along the presaent day seacoasts. Change in
strike-and dip in the resistant sandstone beds on Hill
"1800" and truncation of vrobable foreset bedding in road-
cut exposures substantiate this belief. Sedimentation

of coarse marine clastics occurred on the partielly ercded
and‘waathered basalt. Later, faulting offset the ccntact

and increased the irregularity of the surface.

Primary Structure.

.

Doming in the lower formations is believed to be
the result of deposition on a granite nigh in the under-
lying basement complex and of later uplift incrsasiag the
dip and arching the sediments. As previously mentioned,
the change of dips and strikes in the Topenga formation
is due to variations in an ancient shoreline. Continued
uplift in Tthe granite rocks produced tilting, which placed
the beds in tneir present peosition where subssguent
erosion ramoved part of the sediments exposing the pra-

sent seguence of formations.
GROLOGIC HISTCRY.

The seguence of geologic avents in the Pacoinma
area may have occurred as follows:
1. Granites were intruded into early sediments during
Jurassic (?) tiwme. Arosion removad the overlying meta-
morphics exposing an irregular basement surface. Processes

of erosion sculptured sharp features in the landscape,
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which later became structural highs as the landmass
settled to receive sediments. This periocd is marked

by a surface uncenformity at the base of the Tertiary
formations and denotes an interval of non-deposition

or prolonged ercsion. Settling of the basement commsnced
and the granite high r=ached a position below the profile

of eduilibriuvum where sediments wculd be preserved.

2. During the Middle Miocene(?) or esrlier, four
nundred feet of clastic sedimsnts were devcsited in a
transitional environmant on the bassment ccmplex. BZither
an increase in the rate of depcosition over the rate of
settling or gradual uplift produced sufficient change in
elevation or change in ccnditions for ths commencement

of erosione.

3. During this period of erosion, voclcanism probably
took place along the fault scarps of the ncerthern hignlsnds
and covered the region with extrusive rocks. Coarse clastic
sedlments from the surrounding highlsasnds ware deposited,
in a terrestial environment,‘ccnformably with the extru-
sive basalts and andesites. ©Subseguent flows formed
" brecciss with the sands end weathered fragments of pre-
vious flows. Settling of the region brought a transgress-
ing sea. Sedimentation was resumed during this inunda-
tiO?Af the area by a shallow s2a. TFossil evidence, ripple
pnarks and limestone (dolomitic) in the Miocene beds sub-

stantiates a marine environument with shzllow dseposition.

During the third period of sedimentation, mere than
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1400 feet of clastic material was deposited unccnformably

on the basalts, interbeddad sands and andesite of the Paccima
formation. An irrsgular undulating surface in the lavas

and a sinucus shoreline gave rise tc uneven deposition

with a change in dip and strike of the sediments., Intrusions
of rhyclite-dacite and ash beds mark ccntinued by sporstic

volcanism during this period.

5. Compressional forces, which caus2d laster uplift,
set up stresses that were relieved by subseqguent Jjeinting
and faulting. These faults produced vertical.and herizontal
displacements in the beds, offset coatacts and complicated
their structure. Contacts were in part depositional and

in part faulted.

-3

6. Uplift, tilting and erosion have expcsed the
present sesguence of beds, which dip gently to the ncrth-
east, ana have left and isclated hill standing above the
valley floor., ©Successive uplift has rejuvenated the small
interaittant streams that are at praesent cutting back into
the low hills that are now surrounded by alluvium. The

hill is believed to be apprcoaching maturity.
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