



























































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
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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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