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Size of Area: The area is boundec on the north by the face

of the San Gebriel licuntains from Xancho 3Sombrero on the

west to the Pacoims wash on the east, a distance of about
four miles. The eastern boundary of the srea coincides with
the eastern boundaries of the “ylmar and Pscoima gquadrangles,
5 distance of sbout four miles. The southern boundary exw
tends eastward from the lower Los Angeles ReseVoir to the
ouadrangle margin, & distance of agbout four and s half miles.
The western boundary joins the lower Los Angeles Rusevoir

and the rancho Sombrero. The total area studied for this
report includes about 1l& square'miles.

Purpose of Investigation: The investigation ol tie area was car-

ried out as partial fulfillment of the curriculs for gradua-
tion in the course of Geology at the Californis Institute of
Technology, Pasadensa, californi-. The work, carried out and
reported as a senior thesis was for the further purpose of
acouainting the student with the various problems involved

in a detailed Geologic study of an area, including problems
in structure, problems, stratigrachy, and problems in pal-

seontology.

llethod gg'Investigation: The investigaticn of the area uvas
carried out by field worke. Actual mapping was accomplished

by walking of contacts--at the same time noting prominent
stuctural features such as the attitudes of beds, folding,
féulting, and strafigraphic relations. The gene.=l petrology
"0of the rocks vrs glso note. The palaeontological rccord of the
Pico FPormation was studied in as much detail as possible. Loca-
tion vias made by Brunten compase and U.S.G..'e topographic

maps. The topographic maps were to0 a scale of 1/24000, having



a contour interval of 5 feet inthe San Fernsndo Valley and
of '25 feet in the San abriel liountsins. The dots mentioned
above was assimilated into a detailed report of the area,

including & geologic m p and suitsble profile views.

Culture: The dominant cultural aspects of the ares are confined
primarlly to agricultural products. These products include

a large annual production of olives, grapes, citrus fruyits,
and graine. Climastic conditionsvin the areé render it an
excellent éput for sanitarium patients. These:>institutions
include the Olive View Sanitarium and the U.3. Veterhs Hos-
pitsale Ilining intersts in the arec have not been developed
to any great extent. Two t:zlc mines have been previcusly
oper-ted, though their zuccess ig doubtfule. Several oil
companies hold leases on many acres 0f the northern portion
of the San Fernando Valley. Due to the prime importance

of wster both for dirtaking and irrigation in los Angeies
County, cultural aspectes include many develogments along this
line. These include the large San Eefnando Eeséﬁoir, stor-
age basin of the Uity ofJLoe Angeles vwnter supply. ilinor
water developments include smell storage d=ms in Wilson
Conyon, and in Pacoime Canyone The area is readily
sccecsible b, state highways ana forestry se.vice roads, tle
latser being confined to the mreas of higher relief for the

purpose of forest protection.

Acknovledgements: The writer wishes to express his gratitude

for the valuable ascistance rendered by llr. James Delong Jre.
in the clascifiestion of the fouell recurd from the Fico

Jormationg also to ilisg Lorsz David for her classification



of the fossil fish remains found in the came form:tion.

Turther sp,recistion is extended to the Olive Yiew Sani-

tarium, Veteren's Hospitel, and —ancho Zombrero foxr their con-
. rneir . »

gsent %@ allowing the wiiter to pass over lande. Ientioh

chould also be msude of the willingness of the Forestry -ervice

in opening treir Loz Finetos Lookout road Zor tie writer's use.



PHYSIC L COUDITIONS

-Telief and “_evasion: The =ve- discusced in this report

msy be divide . into two parts with roferice to ite velief
and elev: tion. The couthein part includes the north-easct-
ern portion oi the Zan Fernendo Valley. This portion is

g ;airly flat zna testurelecs valley cloping gently up-
unrds tosard the San vabriel wountazins end broken only by
rounded hills as for example ezst of the “cn Jernando <egev-
oire. The average elevation ol this valley is about 1400
feet. The ﬂé%hern part includes the southern face of the
“an Gabriel iountoins. The elev tione of this

renge appiosches 3000 fect at the crost.

Topographys Except for the flat "o Jexnando Valley, tho asrxca

embrices relutively rugged topography, typical of the San
Gabriel llountoin - ngee The vonyons are 11 ctes . walled
and exhitit otreams o & very high gradient. The vonge
ewtend: from west to esst sttainin. its gre-tost height to
the ecaste. 4 bad lend topography hoe becn developed in the
enstern cection of the ares, being -~ divect result ol the
westhering inherent in th . very loose ani unlithified
Seugus Loricotione Several excellent =lluvi:1 tervaces are
presert giving tather t:ozod bench-like surlaces thet are
relatively firee _rToum erocion. In generzl the topography

may be said to be in & youthiul ctege.

-y 2 S

Dreinage: The "rea is typicel ol o semi-arid clim te,

having an averange reinfell of appro:im tely 1. inches. The
reinage in the aore. is entively toward the couth and flowe

ultim: tely into the Los ingeles ..iver, the ouly .ource

4

of d:ninsge o the entir: Sen Jernendo Valley. The drainage
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GEOLOGIC CONDITIONS

Regionsl: The rocks in the arer fall into two classes: a
metomorphic «nd grenitic complex, and a sedirentary series.
The metamorphic series hae not been differentiated except

for - few prominent limestone lenses. The metamorphic

rocks are =11 of pre-Jursssic age (cormelated with equivelents)
and have been intruded by granite that is probably the

sane age gs th:t of the Sierra Fevadas, which is considered

to be late Jurassic or early 8r£taceous.l .The sedimentary
rocks form the gronter .ercentage of the area and rsnge in sge
from upper liiocene to recent. They comprise the lodelo “orma-
tion (uy.per liiocene), the Pico Formetion (loer Pliocene),

the Saugus Formation (upper Pliocene and lower Pleistocene),
river terrszces (upper Pleistocene and Zuaternary), and
alluvial deposits (recent). Their lithology shows & great
wiversity in types of sendstones, chrles, conglomerate and
limestone horisons. The only fossil record occurrea in the

Pico formstione.

'Local Geologic Conditions: Stratigraphy and Petrogra. hy:

GRANITIC AND KET. ORPEI. ROCKS

The granitic and metamorphic rocks in’the ares have not
been differentisted, except for two small limestone beds
which zhovw elearly the attitude o the metamorphic ceries
and subsequent alteration é}fects of the Jurassic granitic'
memberse The Bacement “omplex, as this association is
termed, ic msde up of various granitic and metazmorphic rogk

types. The metemorphic rock: consist of interbedded shists,

quartzites, slates, end limestones. They mske the greater
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portion of the San Gabriel range face and show o degree of locesl
folding end faulting. chistoeity planes are prevelent and dip
strongly to the south with & nortﬂ-east--south-wést strike.

The metamorphic rocks have been intruded generally by granite,
probably & grw#nodiorite. Numerous pegﬁatite and aplite

dikes are present. The relations of the metamorphic rocks

and granific intrusives and their probable ages has been wprk-

ed out by lHller in his Ceology of The Jestern Sen Gabriel

Mountains. He has referred to the serieg in general as the
San Gabriel Formation which includes the Flacerits metasediments
and various intrusives of dificrent comp.sitions.e The ages
of the formations h:ve been pl: ced as Faleozoic or older,
with the best evidence indioating their pre-Cambrian age.
¥iller has referred to the shists s belonging to the Pelona
cshists, described by Hershey (8ome Crystalline ocks of Southern
Gglifornia. Am. Geol., volL9: 273-290). The limestone lenses
he believed to be s portion of the Placerita metasediments,
almost certaiunly of pre-Czmbrian age.

The writer of this report, however, has found no evi-
dence substantiating the prevence cf tvwo series of metamor-
ghic rocks (Pelona shists and Placerita formstion indicsated
above). All of the limestone found in the &fea is without
eny doutt interbedded with the series of metamorphic rocks,
indiceting their being of Jhe sszme age. The wiiter believes
that the limestones snd metasedimente are all a pert of the
Pelons shists, probebly of pre-cambrian age. As mentioned
~bove, the later igneous intrusions, because of their
similarity to the Sietra Neveda granites have becn placed as

late Jurassic or ear'y Cretaceous.
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II0DELO FORMATION

The type section of the ilodelo form:tion lies north

of Santa Clers vslley in the vicinity of liodelo Canyon.
Here hie founi +two ehile ar. thiee csundstone members.

Only one very small exposure of the iiodelo formation oc .urs
within the area here deiscusied. This occurance is in the
south esst portion of the region. In general lithology,

the liodelo formetion is cuite cheracteristic and easily diff -
erentiated Iranthe other formations. It is composed chiefly
of eell bedded shales with sandstone lenses, often course
or evern conglomerstice. The chales are mostly silicious end
ergillaceous, and :ore very finely bedded giving the typical
appesrance of paper sheles. <he shale .eathers to a gray-
buff color, forming a brownish,locse £0ile The so0il supporte
e rather dense giowth of short grassz, quite 1 coutrasst to
the brushy growthe sss ciested with the rFico, Zaugus, and
alluvial soil. ixny zones of light uvufif to yellow colored
layers of chert occur lenticularly. These lencses break

down into small rectangular fragment: which arc controllcd
b, indistinct beddinge A small bed of petrolifewxrous shale
of sbout ten Tfeet in thickrness was observed st Bl 1152 in
the south easterr portior of the eres. This voclk Is a gray-
brovn color and is finely interbedded with yellow sulfurous
lumirae. The rock is finély granular snd westhere into rel-
atively prominent reefs, as compared with the more easily
disintigreted sh le members. 10 fosgsil record was observed
within the arecae.

The age of the lliodelo formatior hag been placed as

upper iliocere. This is bascd upon the famct that the basal

sands of the formstion in the S nte llonics Mount ins c<how a
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PICO PORMATION

The Pico formetion, named from its type occurance
in Pico cahyon, is the most Widely distrivuted zormation
within the ares. The =ge of the formstion has been
placed as lower rliocene a: in dicated by its fossil re-
cord, which is quite complete. The relation of the Fico
with older rocks is diverse within the srea. In only
one loczlity does the formation overlie rocks of immed-
iately older age (liodelo, u,per Wiocene). This locality
is in the southeastern _.ortion of the area east of Pacdima
Washe. A distinct change in de ccitiovnal conditions is
in ¢ idence =t this contset. The lower member of the
Pico formation is a course, red~krow.n co glomerate of con-
tinental . origin, while the liodelo foimaticn comsists of
finely bedded shales of marine origin. No definite evidence
of an unconfornity is present wit. the exception of the
attitudes of the two formations. The scuelo dips northward
at about 300, while the Pico dips north. ard st sbout 55?
Thies locality ic interesting since it shows the most
complete renge of depovitiun end stratigrsphy of the Pico
within the ares. Attaining & taickness of 3200 feet, the.
individual members shov & high degree of variance in dep-
ositivnal conditions. Thi horizon was probab.y a gortion
of & continually unst.ble ofi-shore sea floor as seen from
the many chsnges from shallow to deeper water depositse. 4
detailed study of the stratigraphy showed the following

depositicnal sequences:
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A second large exposure of the Ficc occurs a8 a deposi-
tional deposit on the basement complex in the north-west
section. The nature of the contact is very irregular, showing
the presence oI many nigh points in the old basement complex
surface, as well as rumerous examples ol stream‘channel
filling. The westernmost exposures show g marked tendency
toward the cspping of whet are now ridge. in the present
system of relief.. rom & study of the nature of this
contact, it is evident that the present San Gabriel range
had a certain eamount of relief revious to the rliocune,
guite in line with the irregulsr archipelego couditions
then present. The nature of the Pico in this area is not
nezrly so cuplete in a stratigrarhic sence as in the pre-
viously mentioned <x.osures. ZThe rocks are of - much more
mascive character, vith the conseguent ob:-curance of zttitudes.
Sands ones of bufi to yello# color and westhering to = rust
broun are commnon. These rocks are very poorly lithified
and erode very rapidly. There is ¢ considersble zmount of

nescive, well consclidetew congl merate composed of
vell rounded pshbiles snd bowl.ers. The conglomeratic hore
izons weother in «teep cliffs and are characteristic in
their rust brown colore Seviral light colored sandsione.
bLeds showing cy0ss bedaing cccur near the north contact
of the e¢x.osuress. In the western ssction particularly,

is a prominent bed of cray sandston- thit is very well lithe-
ified. This bed, in placeg, tecns of feet thick, =ssu.es &
reef like Like a.p arance. 1t ic i the.e beds that the
me jority of the Tossils were founde In additior to the

rock types Jjust mentioned, is the occurance of several large
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lenses of blue sandstone very well lithified, massive,

of uniform testure, and prolific in its fossil record. The
conditions of depo:-ition of a good part of this section

veg none-marine, materisl sgpreg: ting =s chennel fillings,
z1lluvisl fons, end outwrsh plainse. The fev marine horizons
ar. moinly shallo. w ter types, including deltsa form:tions
and maeterisls colilectes in smell boys.

% charagteristic fBture of the Pico formation, and
also of the Cenegzoic depo-its , ic the occurance of many
limonite concretions. These concretions renge in ciue
frow o Tew milliveters in dizmeter to so:.e having a dia-

: <
meter of = foot or .ore. The nodules are usuclly much
harder th:n thar the host m:iterial, ena hense stand out
prosirently or erosion surfecee. The limonite stains derived
from the concrotiong 1. often suilicient to discolor the
Lulk of the host or matrix wmetoerial.

third occurance o the Pico formetion i¢ in the

o

couth western portion of the area, just east ol the “on Jer-
n=ndo Zesé%gir. The 2ico here is composed mainly of thin,
~ell beddet sheles of r:ther eilicioue . nd candy choracter.
The shalés are 1i ht esray to white in color and weather to

& ten or buff color. Interbedded . ith the shales :Te seversl
beds and lenses of & very herd, yel op-white chert that
stend out as narvow recfe. Theve bher are S0 Luch core
connzetent " nd recistznt to erocion than the‘associgtcd ghele
remers, thot they oifer =n excellent mesns of tiucing the
exuosures. .he thicknes: oz the chert bede smeunt to about
15 inches. In addition t® the chert, there is.a general
interbedding of distomaceou: earth thzt weathers to a

chalky white. ‘he only foseil record found in thie
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locality were the remains of a sea=-bass Lelounging to the

femily “erranidse.

Conditions of depositi n of 'his section of tre Pico
vwere relatively stable, occuring in moderastely sh=llow
vi-ter o -ong the continental benche.

“eneral conditions of “eyc ition: Juring the Barly “liocene,

an archepelego condition ac¢ in evidence along the Calif-

ornia coast. The chammel Isglands are today &« ren/nent

of this featire. Deposits were laid down heterogeneously
end with minor e¢xtent. lany hish points snd low areas

were present, enposing a surfsce of moderate relief.

Thee: conditions, ¥with the ad.ition of an unstable marine
condition, resulted in a ceries of discontinucus or isolated
merine anu non-merine beds. Lxtensive tresasportation of
material took place, resul%ing in the presence 6f an
abundance of well roundeu petbles and, ctrsngely encugh,

an abundence of residual limonite. Zubsequent dynauic

conditions crested s well lithified group of sediments,.

Geners. Mossil ecord of The Pico:

Marine fos.ile were found in several locslities, most
0i them being restricted to a grey to blue group of
well lithified sandstone bed: :nd ienses. o few remains
(c sts) were found in the less well consolidated light
colored siltse. The localities reforred to in the Uccur:once
Chert are as follows:
Locelity Pl: south side of N.-SE trending ridge
1100 feet due north of turn in Sdigon
Co. Twansmiscion line, which is IO W
0f Ulive View saniterium. Zlev. 180G ft.

Locality P2: Crest of ridge 0.9 miles N56Oy of
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Locelity P2 (cont.): Olive View Sanitsrium; 500 feet
~ north of X236,

Locality P3: Sandstone beds 10U feet east of 2536
(see loczlity P2).

Locality P4: Blue -gray ssundstones 750 feet ncrth
of 2556,

Locslit, Fo: 2500 foot contour, on west slope of
small knob of ridge north of 2536
(same ridge).
Locality P6: 1000 feet north of north tip of base-
ment ex.osure, which is just east of
Tault be . corner of area.
Loc:1lity P7: Jirectly under turn in Zdison Co. Trens-
mis.ion line, north of Clive View
Sanitsrium.
Locality P8: -act end of Lower “an ernando Sesevoir
Dame
The foswil localities shouving the wo=t varied types
of Truna were F1 and Y4. The fsuna of the Fico formation inel-
ndes the Lower Wernando founa and ..iddle *ernando fauna as lis-
ted by —ldrid;e and arnold in 19071 The fauna listed below
iz = compilation of the species collected by the writer.
The number of specieg listed is not, in most c.ses, the total

number found. The more com:on “vorieties mey be geen from the

numbers of speciec.

1 UeSe Geol. Sxvey Bull. 309, ppe 24=20



POSSILS SL0L o ZICO FOILIATION

Pelecypoda:
Arca Trilinesta
Conrid R l 1
Corbula S ceeeeee &
Slementia SP eceoes 1
Dogina c¢f poderosa
Gray, var. Jecalil
tosana ArnCldeses
Laevicardium SPeee
Lucins scutilincala
C.nradesse 11 7
Lucina excavate
Saroenterese

lzetre of hemphilli
Jilloooono E
llacomg cf sectu
0T e s
Dytilae SP eesesee
Nevente reclusia
Jeghiﬁ.:{@s. L] l CJ
?ectin SQ RN
Pectin cf purpur-
stus L mairche.. 1
Salen sicaxrius
Gouldooouc

eheridi EP eceecee &
Venus sequris Shua-

ard, var. Iernanuc-

gnsis Englisheeces

Gactropoda:
Astrasa ¢ gro-
deta Grant, Galee.
Cglliostome canal-
iculatwn 0Lt yNe o
Crepiduls princeps
SOﬁTado;Q-ao- 1
leptunea SOeeescces
everite seclusiana
DerhiTeSeans
Turritellsa cooperi
Srreenteiees 1

Vertenr te auns:
ferranidae...,.....

(Yemily)
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SAUGUS JORILATION

dg described by Fershey (Am. Ceol. vole 29 1902), the
Saugue fomation coumsists of & great ssries of unlithified
gand, gravel, and claye. ‘hysical charascteristies are un-
mistakesbly those of slluvial depocits and river deltas
progressively zinkinge. ‘he type locslity is “oleded can-
yon nesar SoUguS.
Three exposures o0f the Saugus Formation are present

A

within t.e ares. These exposures occur in the game.general
loculiities as the Yico formetion, thoush onlt one of the ex-
posures shows depositional contiruity. This locslity is in
the southeast portion of the area, east 0. the Facoima Jashe
Here the beds of the Baugus are zpparently conformable with
the under.ying Pievo members. The formation is of upper FPlio-
cene sod lower IFleistocene age and shows a much more stable
type od deposit than the Ficoe. A marked chinge in the rock
type is inherent at the contasct; changing from -a well bedded,
well lithified non-merine formetion (Pico), to a very loose,
massive arkosic sandstone and conglomerate. This occurance
of the Saugus formation cshows g series of poorly beddex
course sandstones, znd well rounded medium conglomerates.

A1l of the members are distinctly arkosic and hence yield
very light coloired exposures that often show a light pink
shades The type of erosion i: guite in con rast with

the underlying Pico, ususlly recsulting in a "bad land” topog-
Tephye Vegetation.is rather sparse while 6n the Bico a
thick growth of brush is supported. The maximum thickness

of the Saugus is here about 2500 feety as estimated Ifrom

the surface not obscured by mantle.
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The csecond exposure of the Sgugus is just north of the
Clive View Sanitarium and occurs ss s down dropped normal
fault block sgeinst the rico. The churacter of the formatim
here is guits in contrast wikth the previous locality. The
meterial is of s later age, probably lower Pleistocene. The
meterial strongly resembles the more recent pleistocene
terrace deposits, having a very course and unlithifieJ £88-
emblage of angular fragments of granite, pegmatite, aplite and
vartous metamorphic types. The basis of distinction from:
the terrace deposits is made upon the attitude of the bheds.

In general, the terrace deposits are nearly flst, heving suff-
ered little or no tilting or folding, except in the vipinity
of the Sierra iiadre fault, where = little drag folding is in
evidence. .he 3Saugus member is tilted quite steeply to the
South, indicating an age somewhst older than the terrsaces.

The third locality where the Saugus exposubes are present
is in the vicinity east of the San ernando Resévoir. Here
agein, the contact is ¢ fault contazct by which the Saugus has
been normally faulted down in contact with the Pico. The
thickness here hos o maximum of ~bout 2700 feet. The relief
07 the section is small, giving rise to a genltle rolling top-
ogrephy. Hence it is that exposures asre nearly alw ays 0b-~
scured except in places where road. cuts are prasent. The nat-
ure o0f the materiasl in thic area is highly veriable. The
lowest portion of the section shows & course brown, well réund-
"ed and lithified congiomerate slowly giving vi-y to a series
of light colored loose sandstones and medium arcosic conglom-
erates. Several dark beds ol petroliferous sandstone are

present that stand out in woderate relief. Toward tThe upper
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portion of ﬁhe section, the semi-~sorted material gives way

to an angulser conglomerate of unlithified character, quite
similar to the materisl found north of the Ulive View San-
iterium.

| The general conditions of deposition of the Szugus membe-
ers was continentale. 4 few marine members h-ve been found,
but they are restricted to the west end of the San Fernando
Valley. llaterial was deposited relatively near its source,
as seen from the grest amount of arkosic msterisl and unsorted
conglomerates that are presente. jur;ng the deposition of the
formation, conditions probsbly ehanged topographically giving
rise to a series of lesc well sorted material of courser

and more sngular cherecter. This topographic change in ali
events must have besn such to have brought the source of
material much nesrer the region of aégregation. Deposition
of the older portion (upper Pliocene) section |

occurred on broad outwashplanes, while the younger material
(Lower Pleicstocene) asggregated as allu#ial fan or fan-

glomerate depocitse.
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TIRRACL FURMATIONS

The presence of terrace de.osits throughout Southern
Californie is a general and common feature. ~ue to success-
ive uplifts and tilting of the “outhern Cslifornis block, these

deposits have been exposed and show an aggregation of material
guite different then the recent alluviums. A considerable
portion of the area aiscussed here is covered by such deposits .
Two ages of the terraces are apgarently present, though their
differntiation haé not been sccomplished in detaile. The |
oider terraces are upper Pleistocene in age and =re present
in the higher resches ol the foothkilis bordering the San
Gabriels. “hey have been reduced considersbly to a well eroded
surface, and aho.. moderate relief. The occu rrences to the -
west still show an excellent bech like topography and the
only effects of erosibn have been to produce shallow, box-
shaped canyone o0 =z very straight nature. The maximum
thiclmess of this member is about 200-250 feet. The younge
er menber of the terraces is probably recent in age and is

uch more youthful in its stage of developement than the pre=
vious derosits. The material ic :elatively featureless and v
occurs as a broad fanglomerate on the upper portion of the valiey
floor. A primary dip ié present that is spproximately equal

to the slope of the broad fane. The maximum thickness of these
terraces is n .t more than 75-100 fe:t.

‘he material present in both members of the. terraces

is very similar, being composed meinl; of unsorted, unlithified, -

angular fragments from the San Ggbriel liountains. Several
ssndstone lenses are present, typical o: sand-bar formations

on g fluvial surface. Conditions of deposition of the terraces
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ALLUVIUM

The recent alluvium of the ares is considerable in extent,
arising painly from the San Gabriel range, with minor quantie-
ties finding a source in the hills of the Pacoims '/ash. The
material is extremely voried in its range of size and degree af
decomposition. Occurances are restricted‘in the north sectim
of the area to sfream and river washes, while to fhe south,
these fluvial sources coelesce giving rise to gener 1 and wide
spread deposition of materizl. The meximum thickness of the
alluviel material probzbly does not excced 200-300 feete The
more uniform sggregations of the recent alluviums have becn

s earch

profitably worked by sznd znd rock companies in their for suitable

building meterials.
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GEOLOGIC STRUCTURE

Regional: The structure is typical of the Californiew Soast

of mor= dpy l:gc p 1:1lel Loldce

[}

ranges, comprisecd of o serie
Ths structural axic of the region ia‘nearly ezet anu vest,

bein Ffeflected in the tonogrephy. Jeformation occurred in

late geologic tine. Tertiary -nd pleistocsne beus h=ve beecn
folded al ot as much cc older beds. 4 Geforuation period took
plice aftcr the llodclo , and during the Fleistocene. olding

cna faulting was not simultaneous. -—arthguekes indicate that the
deformetion 1. still in progress. Genersl tilting of the Southern
Cgliforni. block preventsdrsinage airectly to the ocean, with con-

sequent drsinaope to the south east.

Logal: The Geologic structure of the sr.a icluded in this

report can be divided under three main headings:attitudes of
formstions, faulting, and folding. The metamorphic series

of the basement complex shows s genersl tendency t.wsrd a north
west strike and moderste south dip. Local conditions of

folding have resulted in general obscursnce of this ettitude

in many places, but in the canyon just east of Rancho Sombrero
excellent exposures of the metcsediments sre available. Intrusion
of the later gr-nitic rocks have contorted the old series to

s great extent, and h-ve introduced secondary metamorphic eff=
ects upon the metasediments. These ef ects are chiefly i the
vicinity of the limestone members and include such contact
metamorphic minersls as garnets, and dippside. The presence
of + rother large serpentine dike was of importunce priMarily
because of its discomtinuity pointing out one of the fsul's
of & series of step faults, to be discussed luter. The dike,

striking east-west, dips =lightly to the north :nd has = thick=
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ness o0f sbout thirty to forty fe-t. Incipient with the
serpentine are several stringers of talc which has been
previously exploitec for economic inter. st. A second occurarnce
0. talc was found associsted with Pacoim; fault in tre north-

est corner of the areé. Considerable =sbestos was also found here.
The origin of these naterizls w s in all events ?rob;bly ifho
connsction with hydrothermsl alteration of these metasediments.
The source of the solutions is ascumed to be fromthe fault
peszing through this locality.

The attitudes of the scdimentary beds can be summed up rather
briefly. Only one formation is relstively horizontal and free
of folding and tilting. This is the recent terrzces. The
other formstions hgve either been tilted or folded, oxr both, to
8 gfeat degpecs The effects of folding will be discussed laters

Pgulting irthe sres hos not been of a pronounced nat=-

ure and shows strong tendencies tow rd a 3truc£ural graine
Two. groups of faults will be discussed. The firet group, the
es=t~-iest trending group, sni the second group, the north-south
trending g.oupe. The first group of faulting can be associated
with the general trend of th:s Jan Gabricl iountains into an =
gagt-weet ronges The prominent fault of.this group ia tie

"ierra !adre fault, a normel fzult that hes contributed con-

siderably towsrd the elevaiion of the range. vThe age of the
fault is probably late Plei:tocene cince L. e Zleictocene
terraces have been faulted agaist the b ement in the central
portion of the area. ‘1 gpproxim-tion oi the displaoement
along this fault can be mzde from the fact that terrace deposits

of Pleistocene age occur one mile north of. the Olive View
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%aﬁiﬁarium. Aeguming these terrzces Lo be of cynonamous
age with those occurring on the south side of the fault in the
vicinity oi the Sanitarium, giwves a verticsl displacement
of about 1000-1200 feet. The trace of Hhi. ~ierrs llndre foult
in thé ewctern centr 1 portion of the =1 a vias made b sssocia=-
tion of narrou gouge zomnes up to one inch scross with kerncols
and kernbuts, sll of vhich were present on most uf the ridgese.
A fault controlled ridge =nd vall 7 ve.e alco noticed at the
mouth of iy Canyon. This fecture of parallelism with the
renge is g common one inthe ‘an Gabriels where considersble
faulting hes teoken ploce. A second large fault o the wast-
est group is th Facoims fault occurring entirely in the
brsement complexe Thie feult is prob:bly = complementry
fault of the 3an Gebriel fault vhich pos.es throush Flacerits
Cenyorn soeversl miles to the north. The north side of this
fault has beern dropped down, vhile the north sid e of the
“a n Gabriel fault h.s been eleV1teq. It iw conceiveble
th=t a graben structure hes been developed hexre which h:
somewhrt re.erved the elev-tion of the core of tie san G b=

.

riel Lounteihs i: this region. Jvidencs

4]

for the occurance

of the Pacoim: ‘fault were Tirst noviced from = Juirchild

Aderenl Turvay photogrash o the -res. The photo ho

decided tendency to 1d r=vewrse on 211 ridgesz in the

csouthern dreined portion of the verpee.e The slopes showed
definite tendency touord linestion i an e st-west directibon.

Investigation was carriea out in Facoinms Janyon, at the intersec-

tion of the supgosed foult. FHere zn amnomolous feature wes Obh=

served. OCoincirent with the f-ult line .»s o = .ther d-en valls y

trending definitly in :n east-and west, diredfiion; parallel
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to the range. . ny ridges were inspeclted ond kerncols snd

kernbuts wesre Found. In the north west corner of tle e

s

Ly
a lorge sone of brecci-sion within vhich stringers of gouge
cre found, further substentiating the pre:.ence of the doulte.
The course%of the FYocoina river to the Lovth-east also points
toward the same conclusion. It flows for czome distance due wezt,
coincident with the Zan G briel fault, then lous south un-
it1l it intersects the acoim: .ault. ere =gain it flows dume
wegt Ffor some distance beiore brezkin: to the south. T:- =nge
of the Pacoims fault is evidently pre-IFliocene since it does
not affect the Pico deposits due north of tThe _znitariuvue.

There axre two dtier feaults belonsing to the Lirst group,
which mey be linkec wiith the formetio:r of the san Gobriel range.
These Tfeults ar@tnormal faulte orf moderate dlsplacement,
east of the ‘an Je:nendio DNesevoirs The southern one it the
only one meriting mention. H.re the Zsugus formation hu:c been
fzulted down to the Pico « & narrow gouge zore is prééent with
little or no brecciation.

The second group of frults is the north-south toending group
which occurs to the notth and west of the 0Olive View Sunitarium.
The fault occur as normel step foults with the eact sids being
dropped dovn.

The busis the presence of these faults hec been made in genQ
era’ upon the abrupt discontinuity of the Iico beds and itse
suddenly giving a ay to the basement complex. Jault "a
was first observed from the dispiacement of the serpehtine dike
mentioned ,re¥iously. Thic displaccment cmounts to =zbout three huw
dred Teet., The Loz FPinetos fire road cuts thic L ult in
several placese Ixcellent views of the foult zone sre avrilable.

e ig . present with

jol

4 zone of breccistion some thiry inches vi
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folding: The folding pattern in fhv srea COrTr.sporis with

the geheral pettern of Zouthern C:lifornis, showing an
east-west parallelisme. Two folde sre present within the area,

both very open. & broad anticline occurs east of the San

Pernando resevoir in the Pico shales. -n the wouth flank
S,ﬂight mcnocline has developed which immediately overturns

to the =outh with counseguent locel folding in the shales,

This fold plunges to the west at sbout 1b °,  To the north,

the f:ld gradually flattens out into a very shallow and

fopen syncline, which is now filled with recent aliuvium

in the vicinity of the city of “sn Fernando. The north

flank of this fold attains a much greater elevation than

the south flank, as well 28 a steepér dip. This is evidenced
in the northern most exposures of the Pico formation. The resason

for the greater elevation is due to the movement along the
Sierra lladrs fsu.t.e The only other folding in the}ar@a

is in the immediste neighborhood of the I-ults, where slight

drag folds zre often developed.
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HI PORICAL GEOLOGY

deposition of old pre cambriasn sediments,

metamorphism of sediments in po-t cambrian.

u,.per Cretaceous or Jprassie intrusion of g.enites.
period of feulting and tilting, snd erosion.

deposition of l.odelo sheles in efable ceny u..er Liocene
slight periodof tilting .nd folding.

erosion.

deposition of Jico during lower slivcene, srchepe.sgo
conditione.

period of erosion

deposition of Usugus during upper rliocene and lower
Pleistocene, continentsl depouits om dropplug . iver
delta.

period of erosion, Zolding, fsulting.

decosition of terrsces uu i ¢ up.er ~leistocene.
uplift snd srocion.

recent terrnces zn. vecent oo luviun .

recont foulting sng €10510MN.
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BOCK CLASSIFICATION

Pl Gray-blue sandstone-fossiliferous, massive, wedl
1ithifiecd. wnorth of Olive View

P2 Gopuge material from Sierra Madre fault, note angular
fragments

P3 Diastomeaceous earth, Note very light welght of material

P4 shale from tlk® Pico in vicinity of San FernandoReservolr,
well bedded, well 1ithified.

P5 Iron stained conglomerate from Pieco just north of
Olive VWiew,

P6 Medium conglomerate from Pico; note well rounded, well
l1ithifled character,

P7 Chert from bed in Pico, East of Resevoilr
M1l well bedded hard silicious shale from Modelo, east of
Pacoima wash, ;
M2 petroliferous shale from Modelo, note brown color
and sulfurous laminse,
be 1 Aplite dike material from basement complex,
bc2 shist typlcal of basement complex.

be 3 limestone from the Basement complex, showing contact
metamorphic garnets and dlopside.

be 4Massive white limestone (marble) from the basement com-
plex,

be 5 gouge from the Pacoim fault zonej; north-west corner
of area,

be 6 serpentine dike material, north of Olive view
be7 granular serpentine dike material " " "

be 8 asbestos stringer firom mine in north-west corner of area.









