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Resistant on Hill "1200" 

Photo. 4. 
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trusion of t :1is igneous mass into the surro1.ll1.di.ng sa.nd-

stones and thin-bedded sha les. 

On a small ridge extending northward from Hill 

n12oon, a s mall mass of i gneous rock outcrops i n a simi-

lar manner. The rock is partially covered wi t i.1. a t nin 

mantle of s oil and is limited in e x tent. It h a s a ll the 

fea turas of a highly induratetrkosic, biotitc r hyolite­

dacite with weathe red feld spa r crys t als. One hundred 

f aet e ast of thi s outcrop are layers of hard gray-brown 

argill a ceous dclomi tic li1'.Jestcne, which are partia.lly 

:a1etamorphosed and have a single surface containing 

minerals clcsely resembling those of the rhyolite-dacite. 

It is possible fo r th~ outcrop to be a high indura.ted 

ela stic sediment, but the cha r a cteristics of the exposu re 

f avor rock of igneous origin. 

In t h e extreme n orthern part of the area , the 

interbedded sandstones and sha les are characterized by 

fine - gra ined l aminated gray silty shales with flake s of 

bioti te an d a silicious cement; fine-gr ained r edd.isi1 

brown c omp i:;.cted , laminated sa.ndstones , hi.ghly f.; l d spathic 

vvi th bioti te and subround ed to subc:.ngular quartz grains; 

thin b r own l arnin;_.te ::. silty shale with ch occ l ate brcwn 

seams (pc.·s s ibly petr oliferous) , and. s mall y ellow ~y~of 
crude sulphur. In the roadcuts are a coupl13 of thin 

beds of i mpure b ·:3ntm1i t a c lay. It is soft , sec til e , waxy 

but changes t o a dull wll.i te when sun- d ried, a.nd its 

f'r a ctured surfaces are co~1ered wi.th .:tanga.nes e d endrite. 

The clay has a c cncoidal fr a cture, a l<Yv'i silj_ca ccn tent 
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and was probably derived from an altered volcanic ash. 

A friable buff sandstone bed, four hundrad feet 

southeast of the summit of Hill n1200 11 , marks a fossil 

locality. Fossils i dentified from this bed are as 

follows: 

Pecten andersoni Arnold 

Nassarius sp. indef . 

N'emocardiu.m sp. 

Dentalium sp. 

Nuculana ochsneri (Anderson and Martin) 

Coral indef. 

According to Durhams, this formation as exposed at Pacoima 

appears to be of Middle Miocene (Temblor) age on the ba sis 

of Pecten andersoni Arnold. It may be possible to correlate 

this fossil assemblage and lithology with the type Topanga. 

Alluvium surrou.~ds the entire hill and is composed of recent 

stream sands, gravels and silt. 

Origin and Source of Beds. 

It is believed that t he sediments, into which the 

gr anite basement complex was intruded, have eroded away 

and may have supplied elastic material for the overlying 

sediments. The n a tur.e of' the pale v a riega ted clays and 

s andy silts cementing the poorly-sorted cobble conglomerate 

of the Twin Peaks formation closely resembles the ter­

res tial beds exposed alcng U.S. Hwy.101 north of Santa 

Monica. The yellow s a nds and pebbles of th~ ·wes t arn portion 

of this formation sugges ts marine d epos ition. .La ck o:f 

fossil evidence, f'oreset beds and silts make a determination 

of the environment difficult. The lower portion may 
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represent a littor al environm8nt with ro.pid deposition 

changing it to a valley type of environmenyt i ving the 

fine , even sediments of· the u pper section . The a pparent 

l a ck of pillcw structure i n the Pacoima formation woul::i .. 

indicate the sedi ments w;~re sufficiently uplifted to 

r ece ive t he lavas on a surfac :; of erosion. The character 

of t he feldspa t h ic sands of the Pa coima for mation indica tes 

partial weat hering i n t he upper section, partly cbliterated 

by bre ccia.tion, a. moder a t el y short trans porta ti on d i s t a1·1c e 

and preclude a. nearby source. The v olcanic may have hA.d 

t h e i r source along t h e f ault L:;ones a t the b a se of t he San 

Gab r·iel .Mount ains. A marine foss i.l horizon an d the occur -

rence of l ayered dolomitic limestone in the Topanga 

i'orrna tiorjindicate a mar ine environment for these sed­

i ments . Layers of a ltered a.sh (bentoni te clay) and 

intrusions of rhyolite-dacite point to continued volcanism. 

'I'o t he n ortheast, a pos s ible source c•f sediments would 

cccupy the present pc·si tion of the San Gabriel I\liou..rita i ns. 

This poten tia l source is known t c contain r ocks simila r 

in compositi on to t hose of t he formations found i n t he 

Pa coima a r ea. 

STRUCTURE 

General Features . 

The structure of t he Pa coima area is essentially 

that of an uplifted high in the granite basement , wnich 

produced arching or doming a.ncl subsequent exposure of 

sedi ments and interbedded l ava.s. 'I'he mapped area represents 

a small a rch ext ending nor t hward. The forces caus ing the 

upward mov ement and. tilting have prod.uced s tr <:i sses tha t 
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have been relieved by movement along ol d erosion surfa ces, 

faulting in the bas :3ment c cmplex, f aulting n or mal to the 

strik e of the beds , and jointing i n the gr anited , basalt 

a n 1i andesi t e. 

Faulting. 

In general, the f aults in this a rea trend north e a st 

and a re normal to t he strike of t he beds. Faulting is 

predominately strike-sl ip with a minor dip- slip component. 

Nea r the basement c ontact, the f aulting i s d i p-slip with 

wi de gouge zones exposed. 

Faulting in the granitic rocks is mos t noticeable 

on the centra l ridge . The f ault on t he contact of granite 

and conglo:ner a te h a s .l a r gely vertic a l displa cement an d 

d i ps s teeply to the north. To the e~st, it s plits up into 

severa.l f aults t hat diappear into the g r anite. These 

faults are character- i zad by compa.r c:.tive l y wide zones o.f 

breccia (1-2 ft . ). Displa cement along the f aults is diffi­

cult to ascertain because their direction is roughly 

parallel to the contact. Th•3 northeas t trending f ault 

th~t for ms part of a ~inge of a g r anitic segment has stria­

tions, dipping southward in the fault pl an e a t a.n angle 

of 40° with t h e hcrizontal. A n a rrov1 z one of fine g oug e 

a n d breccia on the eas t side of the intervening valley 

i s believed t o form the o t her h inge to this gr anite s eg­

ment t hat has been pushed upwa rd; thus, the va. lley is bound­

ed on t he e a st and west by t wo h inge faul ts. Slicke nsides 

and breccia. zones are exposed i n t he qu&.rry. 
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Faul ting and .Jointing in the Granite 

Photo . 1. 
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The conta ct of c onglomera te and ba.s alt is offset 

in three l oc a tion s by small strike-slip f aults . These 

trend northeast a.nd. have h or i z on t G. l d i spl a cemen t s not to 

exceed ten feet. They a re found in the e ast, center a nd 

wes tern s e ctions of tbd contact. A srna.11 dip-slip .fc:ml t 

h a s produced a 30 foot ver tical d ispl a cement i n t h e s and­

stone bed , Tpa1 , on the southwestern h e adland . 'l'he dis­

pla cement is up on the n orth side and d own on t he south. 

The horizonta l cornpc>n ent is lm.ltnown. In the southwe s tern 

quarry , sever <:i.l vertica l f aults h n.v e produced mar ked dr ag 

effects i n t he ba s alt . The fr&ctures are thr e e t o s i x i n c h e s 

wi de; the displa cement is undetermined. Slickens i d es were 

observed along the ridge to Triangula tion Hill . •.rogether 

with s a tter·zcnes, t hey mar k the loca tion cf t wo f aults 

d ipping 55 to 80 d eg r e es south e a st. Tv.-o l a r g e strik e -

slip f aults cut a cross the nor theast ridg e cf Triangulatim.-; 

Hill . Bxcellent slickensides a r e exposed. Th e wi d t h of 

the breccia t ed f ault zone i s about 2 feat . Absence of 

both g ouge zon e and d i s pla cement i n t he mudflows cJVerlying 

t he a ndasite-basalt shows tha t no recent movement has 

occurr ed on these f aults . Th ey dip westwar d 70- 80 degrees . 

The small h eadl and overlcoi-;:i ng t he airport is shattered 

by numerous f aults . Thes e trend northeast and hhve s mall 

d ispla cements . 

At t he base of Hill n12oon, t he conta ct of ba s alt 

and sandstone is offset b y three l .oi.r ge, northeast par allel 

trending f aults. They dip northwes t a t a.bout 40° and a re 

char a cteriz ed by l e.ft - handed displ a cements a l ong t he s trike 

and. a ppar ently i ns i gnificant di p-sli p c cmponents. The 
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west fault has an apparent offset of 70 feet. Verifi­

c a tion of this displa c ement was unsuccessful because of 

poor, shallow exposures in the r esist ant sand stones promi­

nent on the h i gher slopes. Th is f ault is beli.aved t o be 

continuous with a small fa.ult loca ted farther east en 

approximately the s ame c ntour level . The center fc;.ult 

rna.rks a l arge discontinuity in the cc:ntact . Measured by 

bearings, pacing an . .l es t i ma t i on of' dis tance between men 

on this irregularity in the contact, the apparent displace­

ment is about 160 fe at. The pronounced swing in th.~ contact 

may be partly due to a shift i n the direction of shoreline 

dur i ng deposition of the sediments. The eas t f ault follows 

closely tha strike of beds in the i mmedi a te vicinity. Here 

~he appa rent horizontal disple. cement is about 1 00 feet vd th 

left-handed rnovernant along th-d strike . A s mal l fa.ult was 

located west of t he r hyolite-d.acite outcrop by following 

a resistant s andstone bed a cross t he hill. It ha s a hori­

zonta l displa cement of about 1 6-20 feet, which may have 

been caused by forces exerted upon the surrounding beds 

by t h e intrusive outcrop. 

Th e ex tant and nature of faulting in t he northern 

part of the Topanga f'orma t j_on is uifr,;novm. Most of the 

f aulting in t he Pacoi rna area directs attenticn to t he ma jor 

compressional f orces from t h e south c a using uplift and 

subsequent tilting of the formations. 

Jointing. 

In the gra.nite basement an d tha Pa.coima f ormation, 

jointing is prominent and sugg.3sts the pos s ible directions 
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of the forces responsible for the present structure. Joint­

ing in the Pa.coima formc-. tion trends north, dipping 40-45° 

east and also trends west, dipping 40° north; this is accom­

panied by normal vertical jointing, north and s outh. North­

east and. northwest jointing in the granite ba~~ ement dips 

west and north respectively. The third set of joints dip 

gently south from a h c.rizontal plane. Irregularity in the 

direction -of joints in the s outhwest qua rry may be due to 

slumping, but they indicate COl}lpressional torces upward 

from the south. J9inting in the vicinity of t he conta ct 

of conglomera te and basalt is closely spaced and uniform 

in direction. Orie set is normal to the strike of the f n,ul ts 

and the other set of joints is approxima tely parallel t c- the 

strike. These j(dnts are st:i.11 consistant with the other 

joints and point to north-south forces i n an upv'Je,rd direction. 

Fold ing. 

Evidenca of folding is obscure or almost en tirely 

lacking in the Pacoima area. The sands, Tpa1 , of the Pacoima 

formation are gently_ domed in a northwest-southeas t direction. 

The Twin Peaks formation is gently arched east t o west. 

It changes strike an(, dip in the western secction a nd 

gr ~:.dually thins out. In the Topanga forma tion. , there is 

no evidence of a r eversal in direction of d.ip. The axis 

of the a rch trends approxima tely northwest-southeas t. 

Unconformity. 

Between the granite basement and the congl omerate 

of the overlying formation is an irregul ar contact, which 

is partly depositional and pa.rtly f aulted. It represents 
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the old erosion surface of the intrudad Jurassic (?) 

granites upon which l a ter T-ertiary sediments h ci.ve been 

deposited . The shallow d i pping sections of the extreme 

western an.'.i. eastern ends of the con t act denote t ii.e de­

positional parts and , hence, the original surfa ce below 

which extends a zone of weat hered, dar k-s t ained grani te . 

Ca.liche and s ands of t he Twin Peaks formation i mmedi a tely 

overlie the g r anite unccnformably . The f aulted portion of 

the contact on the central ridg e dips steepl y ncrthwar·d 

at 80 °. Slickensides at the point of cont act are w8ll­

marked on a n arrow spur. Most of the slippage is believed 

to be caused by t he s ame for ces that initiated the uplift 

in the basement c omplex. 

During the deposition c..f the s ands and c ongl cmerat e of 

the Twin Peaks forma.tion, ej ther t he r a te of sedimentatio~-1 

exceeded the settling i n the basin of deposition , which 

increased the formation's eff3ctive elevation above sea 

level and allowed erosion, or gradual uplift brought about 

a. simila.r ccndition. Later, lavas ware la.id down uncon­

formably on this s urfa ce. These l avas a re believed tc 

have been parti ally intruded i n to the s ands and a ccoun t 

for the isolated masses fou.."1.d nea r T-;;in Peaks. The early 

flows rolled up the top of the sand to form a breccia, 

'Nhich is plainly marked, in pa.rt, along the unconfor mity. 

Across the northern part of the area, a sinuous, 

well-defined cont act marks the unconfor mi t y a t t h e ba se 

of t he Topanga for mation . Th e western end i s obscur ed 

by mud.flows and soil; t he center S8ction i s covered b y 
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a heavy soil mantle . Swings in the contact ara .believed 

t o represent a v a riable s horeline, simil~;.r t c t h ,a irregu­

larities found along the present day seacoasts. Change in 

strike -and dip in t he resistant s andstone beds on Hill 

111200" and truncati_on of probable foreset bedding in road­

cut exposures substantiate this belief. Sedimenta tion 

of coarse marine elastics occurred on the partially eroded 

ai1d weathered basalt. La ter , faulting offset the c cnta ct 

and increased the irregularity of the surfa ce. 

Prima ry Structure. 

Doming in the. low•3I' formations is believed t o be 

t he r esult of :l eposition on a gr anite hi gh in the und.er­

lying basement complex <rnd of later uplift increas i ng the 

dip and arching the sediments. As previously mentioned, 

the chang e of dips and strikes in the Topanga formation 

is due to va ria tions i n an ancient shoreline. Continued 

uplift i n t he granite rocks produc ed tilting, which placed 

the beds in t lleir :present position where subsequent 

erosion removed part of the sed iments exposing the pre- . 

sent seq_uence of formations. 

GSOLOGIC HISTORY. 

The sequence of geologic events i n the Pacoima 

area may have occurred as f ollows : 

1. Granites were intruded into earl y sedi ment s during 

Jurassic (?) ·tirne. Erosion removed. the overlying meta­

morphics exposing an irregular ba s ement surfa ce . Processes 

of erosion sculptured sharp fea tures in the landscape, 
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which later became structural highs as the landmass 

settled to receive sediments. This period is marked 

b y a surfa ce unccnf or mit y a t t he base of the Tertiary 

formations and denotes an interval of non-deposition 

or prolonged erosion. Settling of the basement commenced 

and the granite high r eached a position below t he profile 

of equilibrium where sedi ments would be preserved. 

2. Du.ring the Middle Miocene(?) or earlier, four 

hundred feet of elastic sedim.ants were depc-s ited in a 

transitional environment on the basement c cmplex. Either 

an increase in the rate of deposition over the r ate of 

settling or g r adual uplift produced sufficient cha.nge in 

eleva tion or change in cc.ndi t ions for the c ommencement 

of erosion. 

3. During this period of erosion, volcanism probably 

took place along the f ault scarps of the n orthern highlands 

and covered the region with extrusive r ocks . Coarse elastic 

sediments .from the surround1ng highlands were deposited, 

in a terres tial environment, c c.nforma.bl y with t he extru-

s ive basalts and andesites. Subse q_uent flows formed 

breccia s with the sands and weathered fr a.grnents of pre-

v ious flows. Settling of t h e region brought a transgress-

ing sea. Sedimentation was resumed during this inm'lda­

tio1ff the a rea by a sh.c,;_llow saa. Fossil evidence, ripple 

;nar ks and limestone (dolomitic) in the Miocene beds sub-

stanti a tes a marine environment with sh.:,llow deposition. 

During the third period of s ,adimentation, mere tha.n 
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1400 feet cf elastic ma teria l was depos ited uz1c cnformably 

on the basalts, int-erbedd:3d s ands and andesite of t he Pacoi ma 

f ormation. An irregula r undula ting SlU'fa c e in the l avas 

and a sinuous shoreline gave rise to uneven deposition 

with a change in dip and strilce of ti1e se-::1irnei1ts. Intrusions 

o:f rhyolite- daci te and a sh beds mark ccntinued by s poratic 

volcanism during this period. 

5. Comprassional forces, which caus -~d. l a t er uplift, 

set up stresses that were relieved by subsequent j ointing 

and faulting. These f aults produced v ertics.l and horizontal 

displa cements in the bads, offset con t acts and complica t ed 

their structure. Contacts wer·3 in part depositional a.nd 

in pa rt faulted. 

6. Uplift, tilting a:nd erosion have exposed t he 

present s·sq_uence of beds , which dip gently t o the ncrth ­

east, and have lef t a.nd isol a ted hill sta.11c1ing above t he 

vall ey floor. Successive uplift hc-~s re juvenat ed the small 

inter1aitta.nt streams tha t a re a t present cutting b a.ck i n t o 

t he low hills that a re n ow surrounded by alluvirnn. The 

hill i s believed t o be approaching mat urity. 
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