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Summary

The area mapped includes nine and one-half square miles
0f the scoutheastern portion of the Newhall qguadrangle and the
southwestern portion of the Sylmar quadrangle, Los Angeles
County, California. The work was done as partial rfulfillment
for the degree of Bachelor of Science at the Calitornia Insti-
tute of Technoclogy.

The arza has been mapped before by W. 3. W. Kew, whose
worx will be found in U.S5.G.3., Bull. 753. At that time, how-
ever, maps were 0f a scale of one mile to the inch, and field
work could not ve pnlotted with great accuracy. Recently Los
Angeles County maps have been issued with a scale of two thou-
sand feet to the inch, ensabling the writer to plot the field
data very accurately.

The area mapped consists of sediments, anda a metamorphic
complex in which little was done. The sediments begin with
the Middle Miocene Modelo, and include the Pliocene Pico for-
mation as well as the Pliocene~Pleistccens Saugus. The sedi-
ments censist of conglomerates, sandstones, and shales. In
areal extenit the conglomerates asre the most important, and
the shales the least, but economically the shales are more

important as they serve as a source of oil.

N

cion are the late

The dominant structures in the re

oo

Pleistocene folds, and the Sierra Madra fault of the same age.
All structures trend in an east-west direction, althnough the
fault mases a 459 turn in this area, and after runuing in a
northeast-southwest direction for about five miles turns agailn

and continues its ecast-west trewi.
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Introducticon

The area covered in this survey includes the southeast
portion of tie Newhall guadrangle and the southiwest portion
0f the Sylmar quadrangle, Los Angeles County, California.
The area lies between longitude 118Y28' west and 118932 west
and latitude 34°18' north and 34°20' north. The Los Angeles-
San Francisco inland highway (No. 99} passes tarough the cen-
ter of the area, The nesrest towns are San Fernandao four and
one-half miles to the southesast and Newhall tnree and oné-halt
miles to the northwest. The arcé is rectangular, oveing three
and three-fourths miles in an east-west alirection ane two and
one-half miles in a north-south direction,or about nine and
one-hali square miles in total.

The saresa covered in thnis report lies in the soutnern part
of the Coast ranges. pirectly to tne easi are the San Gabriel

¥ountains and to the west the Sants Susana Mounitains. To the

traverses the area, or by Stage whlch foliows tne main hignwa
The area was mappea as partial fulfillment for the degree
cience at the ialif@rﬁi&‘lnsﬁit@te of Technol-
ogy. The work is designed to glve the graduate in geology
more familiarity with fiela mapping, and to acquaint him with
gome of the more important Iormations founa in Californisz.

The regular field procedure was followed, the arca belng
cavered on foot and attitudes of beds being ta<en with a Erun-

ton Compass. Attitudes were taken very close together on the



limbs of anticlines and synclines in order to enable the writ-

er to plot the axes of these structures with great accuracy.

Acknowledgments

X
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At that time the maps were of & scale , recently the
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area has been re-surveyed and maps are now obtalnable of a
scale -—i-—~. The newer meps enabled the writer to plot tne
24, Uy

field data much more accurately than had been possicvle vy for-
mer workers using the older maps. The writer is inacbted to
Dr. Kew for the determination of the ilodelo shale and the lo-
delo sanastone. These two beds were not fossiliferous and tne
writer was not well enough acguainted with their litnology to
determine them. The veds aeterminec as Saugus ana Pico were
fossiliferous and the writer had had enough former experience

in these beds to eznabvle him to name them.

Accessipility and Culture
With the excepntion of the northeastern and southwestern
part the area is easily accessible by car. Tae main road
through the area is paved, but the Lranch roads are of dirt
and in places extremely steep.
The area is very sparsely populated. The main occupaticn
is cattle raising although along the southern torder of the

arez mapped grape and citrus fruit culture are important.



Several notable o0il fields are locsted in the area, but
are not producing large cuantities of oil. These o0il fields
have given rise to the town of Newhall which lies to the

northwest.

Physical Conditicns
The elevation of the region is varica and ranges from
twelve hundred and fifty feet in the valleys to three thousand

-

feet in the rocks and crysetalines to the northeast. The nature

e

of the sediments is such that the can"“nb weather very steeply
giving rise in vlaces to almost vertical clifs. The extireme
north end of the aree is drained to the norihward; to the
south of San Fernaendo Pass the drainage ls towara the south-
cast on the west side of the main highway, and to the south or
southwest on the east side of the main highway. The exposures
of the Pico formation are not as steep as those of the Saugus
or Modelo due to the shale merbers in the FPico which tend to
give rise to a less rugeed topograriy.

The region is one of a typically semiaric type ana,

therefore, the streams sre dry in the summer. The rainfall

N
of the region is about seventeen inches, most of it falling

in the monihs between November and Merch. The water of most

-

of tre small streams found in the sedimentary deposits is al-
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unfit for human consumptiorn due to sulphur derived from

&S
o]
e

8

the 0il sands and the oil seeps.

e
In the summer the temperatures are high, coften reaching
over 1C0°F. It is, therefore, advisable to do most work in

the spring when rains are not so freguent end the heat is not



excessive,

Cutcrops are very numerous due to the relatively soft na-
ture of the sediments. Most of them are very fresh as in the
rainy season the streams are almost turned into torrente, erod-
ing their courses very rapidly. Good exposures are to be tound
in all the sedimentary deposits as well as in the basement com-
plex. The shale of the Modelc due to its siliceous nature
gives very good exposures while, as has been said, the Pico
shale tends to give more rounded forms.

The vegetaticn of the area is varied and is most abundant
on the north sides of the slope, due to the less direct rays of
the sun and, therefore, the more moist soil. On the shale mem-
bers a vegetation of grass is found which forms pasturage for
cattle. In the more moist places along the stream beds trees
are found as well as an abundant growth of poison oak. In the
sandstone and conglomerate is found a dense growth of sage
brush meking work very difficult, and in some places being so
thick that geologic observation is practically impossible. In
the spring of the year the hills are covered with many wild

flowers, adding greatly to the beauty of the scene.

Stratigraphy
The rocks of this area fall into two types - é metamor-
phic and granitic complex called *pasement complex®* and a
series of sediments. Little work was done in the basement
complex except to map its boundary. The metamorphic rocks are
of pre-Jurassic age while the intruded granite may be correlat-
ed with the Sierra Nevadan intrusion and is, therefore, late

Jurassic in age. The sedimentary rocks in this region, which



- are by far the more important than the crystalline rocsks,
range in age from Upper Miocene to Recent. In order of age
they are: Modelo shale (Upper Miocene), Modelo sandstone
(Upper Miocene), Pico formation (Lower Pliocene). Saugus for-
mation (Upper Pliccene to Lower Pleistocene), and valley al-
luvium (Recent). In lithology the sedimentary rocks are very
much alike, so much so that at times contacts were extremely
hard to¢ locate. This was especially true of the Pico-Saugus

contact and the Upper Modelo-Pico contact.

Metamorphic Rocks

The basement complex is made up of various metamorphic
rocks and of igneous rocks varying from granite to almost pure
cuartz. The metamorphic rocks are mostly schists varying from
a blue to a darkx grey in color. The planes of schistosity
dip to the southwest. In general the metamorphics seem to be
of sedimentery origin but in places an ignecus origin seems
possible., These metamorphics have been intruded by igneous
rocks of a composition close to that of granite. Some guite
pure quartz veins are found in the area directly east of San
Fernando Pass. In cne locality beds of guartzite were found
which clearly showed the original bedding.

The metamorphic rocks are pre-Jurassié in age if the
granite which intrudes them can be correlated with the Sierra

Nevadan intrusion. According to Dr. Kew this is the probable
case.

Sedimentary Rocks
Miocene System

Modelo Formation (after Kew ) Upper Miocene.



Distribudgtion and Lithology

The Modelo formation was encountered only in the south-
western part of the area. 1Its relation to the underlying for-
mation was not investigated as the contact lay outside the
area mapped. In this report the Modelo is divided into two
large divisions: the older shale series which is considered
Middle Upper Miocene in age, and the sandstone series.

The shale member of the series is quite easy to distin-
guish from shales of other formations found in the area. The
lower part consists of a clay-like, fine grained, thinly bed-
ded shale. It is grey in color and weathers to rusty brown.
Little can be seen with the aid of a hand lens but it seems
to contain a great deal of guartz, some feldspar, and probably
considerable iron minerals. As far as the writer could deter-
mine it contained no foraminifera. Toward the top of the shale
series the material hecomes coarser grained and more siliceous
and weathers to a blue-grey color. These shales are thinly
bedded, very hard, ring when struck with a hammer, and grey in
color. The shale series in general contains a large guantity
of organic material making it much darker than other formations.
Considerable yellow, very hard chert is found in small beds or
in small masses in the shale. The chert weathers slower than
the shale and, therefore, forms rather prominent protrusions.
According to Dr. Kew this chert is characteristic of the Modelo
shale throughout California. The shale member as a whole is
very hard and weathers guite steeply. In the canyons a number
of 0il seeps were noted. Many springs also rise in the forma-

tion, but their water is so impregnated with sulphur that it is



unfit to drink. Soil weathered from the shale supports a
vegetation of grass in the more level places and on the slopes
much sage brush.

The sandstone member of the Modelo formation is also read-
ily distinguished from other formations found in the area, al-
though in the western part of the area the contact between the
Modelo sandstone and the Pico was traced with much difficulty,
due to what appears to the writer to be continuous deposition.
The sandstone is very coarse-grained, yellow-brown to white in
color, and well indurated. It is composed of much guartz and
lesser amounts of feldspar and mica. Interbedded with this
sandstone are found beds of conglomerates and a few shale beds.
The conglomerate is very hard and well cemented. It occurs in
thick beds, from five to eight feet, and in places 1is strongly
cross-bedded. The pebbles which compose it are sub-angular to
rounded and range up to three inches in diameter. They are
mostly composed of igneous rock although some metamorphics are
found as well as an occasional shale boulder,

The shale members of the formation mapped as Modelo sand-
stone are much like the beds of the Modelo shale member ex-
cept that they are more siliceous and more grey in color.

These shales are in rather thin beds in the southwestern part
0f the area; toward the west they become more numerous, forming
a large part of the formation.

The sandstone member of the Mcdelo, taken as a whole, is
commonly nodular, and the cavities left when the nodules fall
out gives it a characteristic cavernous appearance. This mem-

ber, due to its hardness, weathers very steeply giving rise to



'‘canyon walls that are impossible to climb.

Origin and Age
The Modelo series in this locality is typically marine

probably being in part (the shale) deep water, or at least very
still water, and in part (the sandstone) marginal deposition.
The material in the conglomerate was probatly derived from a
terrace some distance to the east, or to the northeast. Accord-
ing to Dr. Kew therc is no diagnostic fossil evidence for the
age of the Modelo formation. Its age has been based entirely
upon its stratigraphic position with reference to formatioﬁ%of

known age.

Pliocene System
Fernando Group

In the mapping of the Pliocene series the writer has made
the same divisions that Kew made in his work in Los Angeles
and Venture Counties. The Fernando group as used in Southern
California includes both Pliocene and Pleistocene formations.

In this report it has been divided into two distinct formations-
the Pico and the Saugus..

The Pico consists of the beds of lower Pliocene age. They
are e;tirely ﬁarine in origin and vary with the type of strand
line. They are in part massive conglomerate, in part sandstone,
and in part shale. Fossils are common and their age may be very
closely determined. |

The ‘Saugus as originally used by H. Hemlin applied to
Pleistocene terrace deposits which lay above the Upper Pliocene

merine and terrestrial beds. However, in 1902 Hershey used the



name Saugus to apply to the upper part of the Ferunando group,
or Upper Pliocene-lower Pleistocene deposits.. In this re-
port this usage of Szugus is accepted. It consists of both
marine and terrestrial beds., In the western part of the arca
the Saugus appears to be almost wholly’marine and contains
inverterate fossils, while in the eastern rert it looks much
like a fanglomerate deposit. Throughout it is very strongly
cross-bedded and in ne part is there evidence of deep water

deposition.

Pico Formation (Lower Pliocene)
Distribution and Lithology

The Pico formation is exposed in the central portion of the
area to a great extent forming nearly half of the sediments map-
ped. It extends in small bands from the center to the north-
east, northwest, southwest and east. In general the Pico rests
on the Modelo with a marxed unconformity, but in the westzsrn
portion of the arsa there seems to be no break in sedimentation.
In the extreme western portibn one can agalin plainly see an un-
conformable relation between the two formations. The area of
apparent continuous deposition probably represents an a&m of the
sea which ran back in the ancient land area.

In some places the lithology of the beds, near the contact
of tne Pico on the Modelo, was remar<ably similar. The contact
could be tracea for a considerable distance by means of a basal
conglomerate bed which lay between a grey-yellow sandstone bed
of the Pico and a grey sandstone member of the Modelo. The
Pico sandstone has in it very characteristic yellow limonitic

concritions which enabled the writer to separate it from the
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‘Modelo in many places where the lithology of the two forma-
tions was similar.

In the western part of the area the Pico rests normally
on the basement complex wherc it has probably overlapped the
Modelo. It dips greatly to the west at about 20°. At the
base of the Pico is found a basal conglomerate about fifteen
feet thick in which invertebrate shells are found. This basal
conglomerate is derived from the basement upon which it rests.,

The Pico consists of sandstone, conglomerate, and shale
{in the order of importance). The sandstone in some places
is fine-grained and in others coarse-greined. On the whole
it may be said that the sandstone in the eastern part of the
area 1s somewhal coarser than in the western portion. In
general it is light yellow to grey in color but in the western
portion of the area where the Pico rests directly on the base-
ment oil has stained the sandstone, as well as the conglomerate
and shale, a chocolate color. The sandstone over the entire
area is quite quartzitic and well cemented forming hard beus
which weather very steeply and give good outcrops. As has
been said, the Pico sandstone has many large {(up to one foot
in diameter) concretions of limonitic sandstone which enable
one to distinguish it at a glance.

The conglomerate of the Pico is second in importance only
to the sandstone. It is composed chiefly of granitic and meta-
morphic boulders although some sandstone pebubles are found.

Scattered throughout the conglomerate are found boulders of

wiekho o ite which must be derived from the hezd of Santa Clara

Valley. The material of the conglomerate ranges up to four
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inches in diameter and is sub-angular to rounded. Some few
boulders of lava were found in the Pico conglomerate which
probably also had their origin to the northeast near the head
of the Santa Clara Valley. In general the conglomerate 1is
yellow-grey to a grey-brown in color and fairly well cemented.
It weathers into steep slopes and gives good outcrops. In
places, however, the material is badly cross-bedded and atti-
tude must be selected with care.

The least important member of the Pico formation is the
shale. It is blue-grey to grey in color and medium to fine-
grained. It is composed of guartz and feldspar with other
lesser minerals. In general it does not form large beds but
is found interbedded in the sandstone and the conglomerate.
The shale weathers to a grey color and does not give good out-
crops due to its soft nature.

The Pico formation in general gives steep exposures af-
fording good attitudes. Care must, however, be taken for cross-

bedding is common throughout the formation.

ORIGIN AXND AGE

Judging from the conglomerate it is safe to conclude
that the Pico was derived from the basement on which it rests
and also in part from the material at the head of Santa Clara
Valley. The nearest lava and anorthecite is fouad to the
northeast at the head of Soledad Canyon. This with the evi-
dence offered by cross-bedding leads the writer to think that
some of the material came from this locality. However, a

majority of the material is metamorphis and granitic, and



was in all probability derived from the basement complex di-
rectly to the east. The Pico is guite fossiliferous auad a
determination of the invertebrate forms tound has placed the

formation in the Lower Pliocene.

Saugus Formation (Upper Pliocene and Pleistocene)
Distribution anda Lithology

The uppermost Pliocene formation, the Saugus, is found in
the northwestern and southeastern part of the area. In the
north it is unconformably in contact with the underlying Pico.
In the south the Sierra Madra fault has brought the Pico up in-
1o contact with the Saugus.

The nortnern patch of Saugus is most certainly marine for
a bed of re-worked fossil shells was found extending from sta-
tion eleven to station fourteen. In the southern section it
appears to the writer that the material is lana laid., In the
few poor exposures seen, the material showed little bedding,
and what cbuld be found was baaly cross-bedded.

The Saugus consists of conglomerate, sandstone and shale,
named in the order of importance. The conglomerate of this
formation consists of pebbles ranging in size from sand to one
foot in dismeter and sub-angular to round. In the southern
portion the conglomerate is very poorly consolidatea ana upon
weathering gives rise to slopes presenting few or no outcrops.
The material composing the conglomerate is of both igneous and
metamornhic origin,with igneous rocks being most abundant.
This indicates that the material was derived in part from the

basement at hand, and in part from a distance. In the Saugus
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conglomerate we also find anortégite indicating an origin in
the vicinity of Soleuad Canyon., The conglomerate is very bad-
ly corss-bedded and in many places shows no sign of any bed-
ding. It is surely of continental origin at this locality.

In the north of the area the conglomerate is better sorted
and shows more bedding. The material is the same as in the
south, but here marginal marine conaitions seem to be indicated.

The Saugus conglomerate in genergl ig light in color and
weathers to a rusty brown, rocky, soil.

The sandstone of the Saugus is coarse to medium grained,
poorly bedded, quite arkosic and light yellow in color. It is
fairly well counsolidated and gives rise to pood outlcrops. As
in the conglomerate it is very badly cross-bedded. Very little
sandstone is found in the southern section, while in the north-
ern section it is interbedded with the conglomerate. It occurs
in thin beds six to twelve inches thick and in large beds ten
to twenty feet thick. Kew states that the beds of the SJaugus
are continental and do not contain marine fossils east of Bull
Canyon, but the writer will say again that a fossiliferous
marine sandstone was found just west of San Fernando Pass (sta-
tion eleven to founteen).

The shale in the Saugus is of little importance for it is
quite rare. It does not seem to occur in the southern part, as
is to be expected, for it is continental, and only in thin beds
interbedded in the sandstone ana conglqmerate of the northern

part. It is fine-grained, light brown in color, and fairly

well consolidated.



Origin ana Age

As we have sald before, the conglomerate contains igneous
rocks and metamorphic rocks. It also contains touwlaers of an-
orthosite. The metamorphigfand some o thie lgncous rocks were
probably derived from the tasement in the eastern part cof the
area., The anorthosite could have been derived from the ero-
sicn of the Pico, which contains & great deal o it, but in all
probability it came from the Soledad Canyon ar<a, &s it has
been a positive land erea since Miocene time. The sandstone
the shale were slso deriven from tnese two arcig, -
The Saugus being fosgiliferous 1n a number of pleces, and
meny marine forms having been ldentifled, the age 1s probably

exactly known. It is consldered as Upner DPliccene asnd Lower

Pleistocene.

Guaternary 3ystem
Alluvium
Alluvium £ills aliiiie velleys and extends up many ol the

large streams. It is lying flat and 1s composed of coarse Lo

Cine orevels. It is now being rapidly cut by streams, some of
which have entrenched themselves many feet below the level of

the flocor of the valleys.

Structure

The structure of thnis area is typical of the California

-

Tt consists of & series of parallel folds ana a

Coast ranges
The general trend of the folds 1s nearly

large reverse fault.
run & little to the north. The struC-

W

ast-west although they

X



turel features have been strikingly reflectea in the topography
of the region for almost z2ll the main canyons run parallel to
the folds. It seems safe to the writer to say that the folding
in this area took place in post-Saugus time (after low Fleisto-
cency.

The Sierra Madra fault passes through the area. In the
gastern part it runs almost due cast end west but il makes g
shary turn and runs about south 47% west throughout the rest of
the area. It appears to the writer that the faulting, which 1is
post-Saugus can be correlated with the folding. This will be

developed later.

Structurai Detalls
Contacts
It might be well to consider briefly again the contacts of

the formatiomns . The NModelo shale, the lowest member mapped is

overlain coniormably by the Modelo sanastone. The Modelo may

have been deposited on the besement to the east and overlsapped

by the Pico. The writer could not say this for certain with-

i

(IR SR 44

gut the aid ofasarples which he could not obtain. The Pico
overlies the Modelo unconformably but without any angular aif-

ference. The Pico was deposited on the eastern basement ana 1s

ir an unconformable relation with it. The Saugus overlies the

Pico without an angulser unconformity, but a perioa of erosion

of the Pico is clearly indicated. The alluvium is is overdying
the older formation in the valley bottom and is, in nearly all

cases. uncenformable, angular difference being noted in & nunm-

ber of regions.

Since the sediments dirp away from the basement al about



20° to 30° it must dip a little stecper, but the writer believ-
¢s that the basement dips only slightly more than the seaiments,
about 269 to 35°. This idea is supported by an islanc of base-
ment protruding through the Pico, as well &s the exposed Base-

ment-Pico contact in many of the canyons.

Folding (Beginning to South and Working to North}
Syncline #1
Formed in the Pico formation and runs practically paraliel
to the western part of the Sierrs Medra fault. It seems to die
out on both ends as it converges toward the fault. It has
rather steeply dirpping north limb (589) but south limblinaeter-
minate. It may plunge slightly to the east.
Syncline #2
Formed in the Modelo shale, and runs almost perpendicular
to the western part of the fault. It is not cuite symmetrical,
the northern limb dipping more steeply (50%) than the southern
oue (300), It cces not seem to plunge in elther diredtion.
Anticline #2
Also formed mostly in Modelo shale but cleser to its
northern contact with the Modelo sandstone. It cuts through
the Modelo sandstone and dies out in the Pico. It is nearly
symmetrical, its southern limb probably dipping sli@htlg more
than the northern ane (boo). As it apprcaches the fault 1t
turns from being almost perpendicular to it and runs about

parallel to it. The attitudes of the beds indicate that it

dips to the northeast.
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Syncline #3
This syncline runs parallel to the Pico anticline, the
dominant fola of the arca. It is founa in the Modelo sand-
stone and in the Pico. It is rather broad, dip: of limbs
about 45°, and almost symmetrical. As with anticline No. 4
this syncline turns from its east-west direction and runs
parallel to the fault. It dies out in the Pico but does not

scem to plunge in either direction.

The Pico Anticline

Tnis is the most important fold of the region. It is
formed in the Modelo shale, sandstone and in the Pico, in
which it dies out to the east. It may plunge slightly to the
west but in this limited area it seems glmost normal. It is
very closely foldec dipping as great as 70%. It is culite sym-
metrical, 1if anything the north limb being the stecpest. As
with the two other folds it turns and runs parallel to the

fault.

Syncline #4
This fold occurs in the Saugus and Pico, dying out in the
Pico against the basement as well as to the west in the Saugus.
It is & rather ® broad fold, the limbs dipping about 300. It
is roughly symmetrical. It plunges inward toward the center
from both ends, {ciming & basin-like depression. It does not
turn and run parallel to the fault, but contairs in its east-

west direction until it dies out against the basement.
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Anticline #3
This fold is found Jjust north of the Newhall tunnel at
San Fernando Pass. It is found in the Pico and the Saugus
and dies out to the east against the basement. It is fairly
symmetrical and may plunge to the west. The limbs dip about

40°,

Syncline #b
Formed in the Pico up against the basement. Put in on

poor evidence, one dip a'strike, so mey ve only local folaing.

Faulting

The major structural feature of the area is the Sierra
Madra fault. It has cut through the Tertiary sediments of the
ares and is vordered on the north by the Pico formation and on
the south by the Saugus formation. Being located in such soft
sediments it was very hard to trace, and almost impossible to
find its dip. However, the writer telieves that it';s & high
angle reverse fault and the moveument has been almoéfizerticale
Outcrops of gouge and striated rocxk tend to bear out the above
assumption. The vertical movement has been at least twe thou-
send feet for the northern block has gone up enough to allow
erosion to remove all the Saugus. In the area the fault maxes
& sharp turn cf about 43°, This can easily be explainea if
both sections are reverse, and will be done s¢ in a later dis=-
cussion of relations of faulting to folding. The fault is,
of course, post-3augus for it has displaced this formation.
It is probvably Upper Pleistocene in age. As far as could be

ascertained, the fault is dead for no evidence of recent ac-
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.tivity was at hand. There has been no movement since the de-
position of the alluvium, for it passes over the fault with-

cut a break.

-

Relat;an of Fauiting to Folding

Since the folds affect beds of Miocene, Pliocene, and
early fleistocene age and qot the alluvium, it is safe to as-
sume that they are late Pleistocene in age (post-Saugus and
pre-alluvium). This fauit also affects Miocene, Pliocene and
early Pleistocene sediments and not the alluvium. Therefore,
we can séy that 1t is in alllprobability late Pleistocene in
age; Another safe assumption is that the fault is a high
angle reverse one, for to the west it passes into the Santa
Susensa overthrust. The traces of the fault on the ridges and
in the valleys tend to strengthen this assumption. It is pog~-
tulated @ that the forces which caused the faulting were com-
pressional., It is important to note that the change in di-
rection of the fault takes place in accordance with the out-
crop of the western border of the basement complex.

The axig of the folds are generally parallél to the

trace of the fault. This correspondence is illustrated in

the accompanying diagram.

—

—Favit.
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The writer wishes to present the following ideas:

In this arza arose a set of complex compressional forces.
One component was in a north-south direction and one in a
northweét-southeast direction. The folding began due to thess
two sets of forces, the resulting folds in tanils locality are
bent frgm an east-west to northeast-southwest trend. The
folding was not sufficient to completely relieve the stress
and faulting occurred, the northeast-soutawest fault first
énd later the cast-west fault transcending it. It seems to
the writer that the evidences of parallel structure and of
the same age of the structure is sufficient to uphold the

theory of similar origin and age of the folding and faulting.

Geologic History

The oldest geologic formation in the ares is the base-
ment complex., It is of pre-Jurassic age and nothing is de-
finitely known of its origin or age. Probably in Jurassic
time it was intruded by granitic material, This activity
mey be correlated with the Sierra Nevadan intrusion. At some
later date the #complex™ was again intruded, this time with
guartzitic material.

The real geologic history of the region may begin with
the deposition of the oldest seaiment, the Modelo shale. At
this time (Middle Miocene) the basement to the east and to the
northeast stood high. This shale was laid down in either

deep water or im very still water, more prokably the latter.

Some change took place in sedimentation in Upper Miocene tine
and the Modelo sandstone was deposited conformably above the

"shale. Using cross-bedding as a criteria, the writer would



say that the material for the Modelo formation was derived
from the north or east.

After the deposition of the Modelo there was & general
emergence of the area. In almost all of the area erosion of
the Modelo followed but in places continuous deposition of
the Pico over the Modelo indicates that in these parts the
land did not protrude above the level of the sea. Af'ter the
early Pliocene period of erosion the land was again immersed,
this time a little degpsr than before, for the Pico overlaps
the Modelo toward the east.

The land remzined under the sea all through the lowsr
and miudlerliocene. To the northeast lay the high mountain
masses which furnished the material lald down as the Pico
formation. The Solsedad canyon area was a positive one be-
cause much anorthosite is found in the Pico conglomerats,

Toward the close of Middle Pliocene tine the land began
to rise, and by the end of the MiadleFiiocene was agaln emerg-

G. Erosion of the Pico took place anu the landa sank. Ver;

(D

little or no folding took place in the area either after de-
position of the Modelo or of the Pico, for there scems to be
ne angular unconformity between any of the sediments, except
the Saugus and the recent alluviunm,

The land did not sink to a very; great aepth after the
Upper Pliocene erosion intervazl, because the Saugus is in
part msrine (to the nerthwest), and in part continental (to
the southeast). The material for the Saugus was derived in

part from the basement, close at hand, and in part from the

Soledad Canyon area. Since the deposition of the Saugus, the
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land has risen and the region has been a positive area.

In post-Saugus time the region was subjected to com-
pressional forces; in genersal from the north and south. Fault-
ing and folding took place on a large scale, forming the stiruc-
turesnow present in the area.

The region is now undergoing rapid erosion. This and de-
position of alluvium are reducing the topogsraphy from youth to

middle age.

IEconomic Considerations

In the basement complex a number of quartz viens are to be
found. The possibility of them being mineralizea is present
btut iinprobable. The ones that were investigated by the writer
contained nothing oi worth.

Oil in the area is not only a possibility but a reality.
The conditions for its accumulation are all at hand. The for-
mations that serve as the source of o0il are present. The secdi-
ments capable for holding the o0il are in contact with the ®oil
sands"®. The region is folded and faulted, forming features
that will trap the oil; and lastly, water is present, which
may be necessary to carry the 0il to the places of storage.

The Modclo serves as a source of 0il. Overlying this for-
mation we find sandstone and conglomerates, both porous mem-
bers and forming excellent reservoirs for the petroleum.

Xew in U.S.G.3. Bull., 753 has gone into a lengthy des-
cription of the o0il fields in the area, and the possibility
of new fields, so the writer will only say that producing

fields are found just north of San Fernando Pass, and there is



a possibility of o0il collection in the area along the Pico

anticline. .
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