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THE GECLOGY OF THE PLACERITA CANYON AREA

INTRODUCTION

Liocation of Area

The Placerita Canyon Region is about seven miles west
of Newhall., It lies north of Placerita and Reynier Canyons and
and toc the west of Sand Canyon. The bounding meridians are
Lat. 34° 22! - 34° 25' N. end Long. 118° 27' W. A small
section lies south of Plaoefita Canyon at the foot of the
San Gabriéls.

The Placerita Canyon Region may be reached by two
routes from Newhall. It is necessary either to go through
Solamint along the Santa Clara River and up Sand Canyon or
directly through Placerita Canyon. The Placerita Canyon road
is a rough, one wgy affair and is usually washed out. The Sand
Canyon rcad is the north end of the Little Tujunga highway,
and naturally is quite good. Refer to Fig. 1.

Size of Area

The area is a close approximation to a rectangle
of about eleven square miles,

Purpose of Investigation

This work represents research that is required for
the degree of Baéhelor of 3cience at the California Institute

"of Technology.



An attempt was made to gain a more detsiled know-
ledge of the stratigraphic and structural relations of the
various rock types.

Method of Investigation

The geology was plot ted on a base map by the com-
pass and clinometer method. For this purpose a Brunton Com-
pass was employed. The contacts were followed on foot and most
locations were determined by topographic features.

Base Mép

The map used in this wrk is a regular United States
Geological Survey topogrephic map with a scale of one inch
equalling twenty-four thousand feet and with a contour inter-~
val of twénty-five Teet.

Previous Work

The most outstanding piece of work was that done by
Kewl‘in his report of the Los Angeles and Ventura Gounties,
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PHYSTI CAL CONDITIONS

 Relief and Elevations

The maximum difference of elevation is from the
floor of the Santa Clara Valley (1400') to a slope of the
San Gabriel Mountains (2931'). This represents a difference
in altitude of 1531°. waevar; the average elevation of the
area is about 2100',

The relief is not great. There are a number of
small cliffs that are sometimes 200' in height. These c¢liffs
result from different causesj sane of these owe théir origin
to faulting while others are formed by selective erosion.
Drainagé

As a whole the major structures of the region trend
east and west. Naturally, the drainage runs north and south.
This is the case with Sand Canyon. Sand Canyon flows into the
Santa Clara river whiech flows toward the west. DPlacerita Canyon
lies in a depression near the contact between the basement com~
plex and the tertiary sediments and runs east arnd west.
Placerita Canyon seems in part to be controlled by the San
Gabriel fault, even though it crosses the fault at an angle of
about twenty degrees., The drainage pattern of this area is
not simple as it is controlled by the formation as well as the
structure. The topographic map brings out the major drainage
pattern and it can be seen that fhesé factors play about

equally in the shaping of the land forms.

The effect of rock types on the physiography

In the Mint Canyon formation this may be seen very



well developed. The Mint Canyon in the southwestern most
velley seems to be camposed mostly of mﬁd. 'Thié’formation
is lapped over on the south by the Saugus and on the north
by the relatively resistent Modelo., The mean average rain-
fall at Newhall is 17.05. ‘This rain occurs from November to
March. Thus it can be seen that there are apt to be heavy
downpours. ‘The mud of the Mint Canyon is very poorly con-
solidated and being porous absorbs to a considerable extent
the rain. This nud becomes plastie and flows. Thus there
is developed within certain sections of the area landslide
topography. There are in this section of the area fifteen
or twenty of these small slumps. In the north eastern section
resistant beds form the tops of ridges. (Fig. 2)

Vegetation

A great part of the country is covered with a
heavy undergrowth which makes field work difficult as well as
uncomfortable.

The basement complex weathers into a coarse rocky
soil consequently it supports a heavy brush growth.

The Mint Canyon 1is composed of several rock types
and as a result its vegetation varies considerably. On the
shaley and silty areas grass is found. The conglomerates and
coarse sandstone are usually covered with a heavy brush growth.

The Mbdelo'Formation‘in‘this area is composed of
alternating bands of sandstone and shale. In places where the
shale is of considerable thickness grass is abundant and

where sandstone is predominate brush occurs in varying intensity.



The Pico varies much the same as the Modelo except
that in the northern section low bushes and grass occur on
shaley soil while in the southern section conglomerates pre-
dominate.

The Saugus soils are sandy with a heavy growth of
chaparral.

Various wild flowers, oak trees and typical desert
plants occur throughout the entire region.

‘Practically the vegetation offers little or no
assistance in mapping the contacts, as the soils change i thin
the various formations. However, the vegetation of the Saugus
is bold and high and has of fered valuable assistance in mapping
the Saugus contacts.

Culture

The country primarily is a cattle region. There
are several small farms. Wheat is raised on some of the
alluviated areas.

Economic Resources

The ash beds found in the Mint Canyon are at the

present moment being mined. The ash is treated and heated to

a high temperature. The ash becomes vitrophied and is used as

a roofing material. The reserves of this ash seem considerable,
however, ﬁost of the_ash in the'a§§essable region has been mined
about as far as possible by the opeﬁ pit method. As this bed
vis diﬁping to the northwest it will be necessary to mine down
dip and it is questionable whether or not the extra expense of

mining will warrant the extradition and continuing of operation



at this locality.

0il occurs in the metamorphic rocks of the basement
complex. Drilling is being carried on at the present moment
on small scale operations. At a depth of two hundred fifty
feet mome jars of a light gravity, almost water white oil was
was obtained. It is possible that the oil seeped up through
the tertiary sediments along the San Gabriel fault and filtered
into the schists along fracture plenes or joints. (See Fig. 3)
Analysis of-Oill

AP.I. @ravity eeessesescccssccessesidlo?

Flash (closed Tag)eeeosecsoccosessss?d

ColoT Saybolt seieesescsccccssssssacs O

Sulphur ...OO.'OQ.....‘0..000..0'.0.‘ O.lO
ATOMALICSesssoosessossssssssssoosssesdded DY wWeight
Refractive index at 20 Cevevoveenoss Lo4659
Absorption in sulphuric acid........ 3 per cent

Characteristics Chemically

1. High percentage of Aromatics

2. Low percentage of unsaturated hydrocarbons

%, Absence of heavy hydrocarbons

Gold oceurs as a placer deposit in Placerita Canyon
but will not warrant commercial development as the deposits of
alluvium are not large enough. When there is sufficient water

it is possible to obtain several dollars a day by panning.

1. Analysis performed by G. J. Ziser



FIGURE I
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In the Placerita Canyon Area the oil seeps from
sediments pre-Mint Canyon in 4ge. This migrating oil probably
follows the break caused by the San Gabriel Fault till it reaches
a zone sufficiently brecciated to allow accumulation in the

metamorphics that are on the south side of the San Gabriel
Fault. During this process the heavier ingredients may have been

filtered out; thus accounting for the lightness of this oil.
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PLACERITA AREA FROM THE
SAN GABRIELS
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SUMMAEY

The Placerita Canyon Area is composed in the
main of tertiary sediments bounded on the socuth by =2
great Tault block. This Tault block is composed of schists
and granitic rock types The sedimsnts are folded into
g serlies of gentle synclines snd anticlines and are faulted
to some extent. These sedinments are marine and non-

marine in origin,
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Thisg formation is found 8% thescuth end of the

S

area and is bounded on the north by the San Gabriel znd
Placerita Falls. The basement complex is conposed of schists
of a varied composition which have been intruded by
granadiorite or diorite No attempt was made to

determine the relstion between these two rock types. However,
it is interesting to note that the basememﬁﬁcompliaateﬁ being

oclded and Taulted o a high degres.
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The metamorphic rock of the region

in origin and are related to the Peloma schist. The plane of

&

achistoslty averages 50 north with a S€TLK@ of north 70 west

-

that has been highly

b

next the Placerita Falls. Some limestons
metamorphorized and carryving s garnet are Tound in this
formstion. The graniticmasses which intrude the sediment

are of Jurassic ag%% Thus, the metamorphic rocks are pre-
Jurassic. Research of these has shown them to be probably
pre=Cambian, In some localitlies the granite material has bsen
highly weathered. The oil seeping up on the north side of

the San Gebriel has been allowed to accumulate in these pockets

formed in the granite. It is in some of these decomposed spots

that wells have been drilled. However, the production from
such wells is small althoush drilling 1s carrisd on at the
present moment.

1. Kew, W. 8., W,, Geology and 01l Resources of a Fart of
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Mint Canyon

The oldest sedimen tary formation shown on the map
is Mint Cénydn. It consists in the mein of non-marine sands,
gravels, and clays of‘ﬁpper miocene age.l The Mint Canyon
is known to lie under beds which contain fossils of Santa
Margarita age (uﬁper Miocene). This formation also contains
s vertebrate fauna, offWhich only fragments were found in the
Placerita Canyon area; These vertebrates indicate the middle
part of ubper Eiocene.z

wahere‘iﬁ the area is the base of the Mint Canyon
exposed. Thus the thickness of the Mint Canyon must be at
leas?’EOOO'.

According to the rock types and the vertebrate
fauna found within this formation the Mint Canyon must be a

lake deposit. This lake was probably a very large playa lake.

1. W. S. W, Kew, "Geology and 0il Resources of a Part of

Los Angeles Basin and Ventura Counties, Calif., U. 3. Geol,
Survey Bul. 753 (1924) pp. 52-55

2. J. H. Max®n "A Tertiary Mammaliasn Fauna from the Mint
Canyon Formation of Southern Califofnia," Carnegie Institution

of Washington Pub (August 1930) pp. 77-112.
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Lower lint Canvon

The lower liint Canyon is exposed in the northern
section along the Santa Clara River. This formation is com-
posed mostly of a coarse conglomerate loosely consolidated
interbedded with sandstone. The sandstones are or are not
consolidated. These sandstones sometimes grade into mud or
a gray clay. This all indicates changing conditions during
deposition. The boulders in the conglomerate are composed of
all rock types. Lavas, granites, diorites, aplites are not
uncommon. The consolidated conglomerates are usually well-
rounded boulders and iron stained, and they are very similar
to the consolidated conglomerates in the Pico,.

There is no outstanding distinction between the upper
and lower Mint Canyon except for the conglomerates, which in the
upper Mint Canyon are composed mostly of boulders about a foot
in diameter and light in color., Also the upper iMint Canyon is
composed mostly of a light gray dried out mud. (This mud seems
Ito swell when wet making it treacherous to walk upon,)

The Mint Canyon contains ash beds. These are beds of
volcanic ash that have been depositéd by water. This is indicated
by the remains of plants that have been found in them. ‘The wood
preserved in thém in some cases has not been replaced. The ash
seéms to have been silicified to some degree, There are, as well
as caﬁ be told in the time allotted for this work, five distinct
ééts of ash beds., It was possible to follow outcrops of the ash
beds along and tc plot the trace of the beds. I could find no set
rule for the occurrence of these beds but they seem to be above

the coarse multi-colored conglomerates of the lower lint Canyon.



The ash bed near Sand Canyon which is being
mined at the present time is older than the horse found
by Dr. J. H. Max%nf

Through information obtained from John Griffiths
it was learned that the beds to the east of Sand Canyon have
about the same general attitude as the ash bed and that thee
is no appafent change of structure to the fossil locality.

| The bed was projected into the area east of

Sand Canyon and the thickness of the Mint Canjon neasured
between the projection and the fossil locality. The thick-
ness of the Mint Canyon bestween these two points 1s therefore
2000', BSo it can be concluded that the ash beds are older
and that two thousand feet of Mint Canyon deposited before

the horse found by Dr. J. H. MaXon was buried.

16
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Modelo

There is an angular unconformity between the
Modelo and the Mint Canyon. This unconformity in some
places reaches as high as twenty degrees.

The contact between the two formations is not
always clearly defined so where the actual unconformity
could not be seen contact was taken at the change of dip
or difference in topographic expression.

The Modelo is considered to be upper Miocene in
age as fossils were found in this formation of this age of
marine origin.l They were for the most part pelecopods.

A fish related to the herring family was found in this
formation., The determination of this fish has not yet been
mede.,

For the most part the Modelo consists of sand-
stones and shales with minor amounts of conglomerate.. The
shales vary in their lithclogy. They are coarse grained and
grade from one texture into another. These shales contain
forams but no work was doné with them.

The Modelo is more resistant than the Mint Canvyon
and thus stands up in a bold cliff, and as the llodelo beds
are not stained to any great degree the strucftfure can at some
places be clearly seen.

The lModelo OCCursfin~1heicéntral section of the
area. As it is not found underlying the Pico at the soutwest

corner it is assumed that part of the area was not covered by

the Modelo sea, or the Modelo has been eroded off before the

18
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deposition of the Pico. The thickness of the Modeloc Formation
is about 1400°'.
The Pico

The Pico overlies the Modelo in the soutﬁern part
and the Minf Canyon in the northern section of the area. The
base of the Pico is a white more or less consolidated con~
glomerate. The conglomerate is in same places quite con-
solidated, in others fairly soft. Toward the northwesterh
part of the Pico there was found a whale rib.in this white
conglomerate which at that point is more of a sandstone.
Below this bed in the Mint Cenyon were found some bone
fragments. Thus this bottom of the white conglomerate when
exposed 1is taken as the contact between the Pico and the
Mint Canyon. The same bed lies uncomformably over the
Modelo at one point.

The Pico is extremely fossiliferous. Marine
invertebrates are found in great quantities. Gastropods and
pelecopdds seem to predominate.

ILithologically the Pico seems to grade from
coarse well consolidated conglomerates to fine shales. This
graduation seems to take place from the south to the north.
This change indicates that the water during Pico time was
getting deeper toward Santa Clara Valley. The San Gabriels
probably formed a natural shore for the ocean at that time.

The conglomerates have been stained with iron
toward the San Gabriels becoming less so as one proceeds

toward the Santa Clara Valley. These beds are consolidated
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but not extremely so. They can easily be broken up with
the pick. The conglomerates of this group are very similar
to those of the Mint Canyon, but the dip is usually not so
steep.

The shale and silt stone of this group is highly
gypsiferous and very soft. In this soft material are found
beds of sandstoﬁe that are well consolidated. These sand-
stone members(seem to be silicified.

The southern most exposure of Pico has been
correlated with the Pico of Elsmere Canyon and is considered

to upper Piiocenel.

1 W.S.W. Kew
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Saugus :

The Saugus is a non-marine formation of Upper
Pliocene 6r Fliestocene age. It consists mainly of non-
consolidated sands, gravels, and conglomerates. There are
“though within this formation well consolidated beds of con-
zlomerate which closely resemble the typical Pico even though
they tend to be more highly colored. The Saugus is difficult
to differentiate from the lower ¥Mint Canyon. The Mint Canyon
has however more outcrops than the Saugus.

The Sauéus can be divided into two divisions --
the upper and the lower. The Upper Saugus is light colored
sands interbedded with brilliant colored conglomerates. The
Lower Saugus is gray with well conso lidated breccia (composed
of small gravel particles).

Boulders of Ilfmenite are characteristic of this
" formation. Quartz and Teldspar rocks are abundant.

The Saugus occurs at three places in the area,
There are two patches in the south western section and a
section in the central part.

There were found no fossils in the Saugus.
Terraces

Boﬁnding the fault through the central part of the
area are a few small terraces. These were not mappable units,
and as they bore no relation to.the stfucture were noﬁ napped.

These are composed of stones derived from the older formations.

Quaternary Alluviam

This is composed of rocks derived from older



formations and are deposited recently by the present
drainage system., These deposits contain illmenite and
magnetite sands. Gold is sometimes present in these

deposits.

23
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STRUCTURE

Faulting

In the Placerita Cenyon Area are three major
faults. They run roughly parallel. The names of these
are the San Gabriel, the Placerita and the Central Faults.

The San Gabriel Fault

This is the major fracture of the region. It is
along this break that the San Gabriel HMountains were uplifted.
It is possible by means of Aeroplane Photographs to follow
thig fault for miles .'

In the vieinity of the Placerita Canyon this fault
is practically vertical, striking about N. 75 West. The
Gouge zone is in some places thirty to forty feet wide con-
taining a whitish gray gouge.

The movement uplifting must have occurred befare the
deposition of the Mint Canyon, as there is found upon the San
Gabriels no remnants of the late tertiary formations. There
is relatively little deformation of the beds., This also indicates
that the movement on this fault was probably predeposition of
thesé sediments. Therefore, the vertical displacenment must
have been at least 3500'. The displacement may have been
considerably more than that as the fault is probably pre-
tertiary, thus it Wculd‘be the thickness of the buried sediments
plus the thickness of the exposed farmatlons,

' In post-Saugus time there occurred a reversal of
movement on this fracture. This in conjunction wi th the

Placerita has down dropped a section of Saugus. The reversal



MINT CANYON IS REPRESENTED BY THRE

EiDOW, THE MODELO AND PICO ARE
IN THE BACKGROUN

VPING DUE TO THE INCOI
OF THE BEDS.

OF THE MINT CANYCN-NOTICE THE
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NATURAL BRIDGE ~-

T

FAULT TO THE




Due to compressional forces from the north and
south there has developed a series of folds. These folds
have been developed in the sediments and have a general
east-west trend, There are a few minor ones that tend
differently but are of no importance. These can best be
seen on the map.

The fact that there are a number of small thrusts
runting east-west in the area with the north side the over-
riding member indicates additional evidence of the north south
compressional forces. |

As the older members seem to be more compressed
than the overlying members the forces have probably been acting
for qqite a period. Thus they were probably active during
the actual deposition of the sediment. The folds are gentle

and are not greatly deformed.
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Historical CGeoclogy:

Pelona Schists

These sediments are the oldest in the region.

They are either pre-campz in or paleozoic in age. They are
considered as a general rule to be pre-cambrain. These
sediments were deposited probably in a great basin covering
several thousand square miles. Then due to great internal
stresses and streains folding took place on a large scale
being alded by a great intrusion of granitic character,

After this revolutionary event faulting took
place, the San Gabriels were upraised, thus the San Gabriel
Pault became active, forming the northern boundary of the
San Gabriel Hange, 4g the granitic intrusion is considered
to be Jurrasic, therefore, all other sediments found in this
region nmust be either Cretaceous or younger.
Sediments

When the uplift of this granitic mass was completed
or in progress there must have been periods of deposition and
erosion. It is known from oil well cores that eoncene sedi-
ments underlie the miocene beds exposed in this areca.

The oldest formation exposed im middle miocene
(Mint Canyon). These beds were formed in a playa lake. A4s
they are tremendously thick this lake must have occupied a
vast area.
The Modelo is upper miocene and represents the

next of a series of sediments. It is of marine origin, so

there must have been a considerable lapse of time and change



of conditions in the deposition of the two members. During
the hiatus there was considerable folding of the Mint Canyon
on a large not, however, intense scale, forming gentle hills
and valleys. It is on this surface that the Modelo is
deposited. _

After the deposition of the Modelo the ocean re-
treated, giving rise to a vast period of erosion and folding.

- During this period there developed one of the major faults.
This fault lies half way between Placerita Canvon and Santa
Clara Valley. The north side is the upthrow blogck. The
displacement in connection with erosion brings the Modelo
in contact with the Mint é@nyon.

It is interesting to note that some of the area
stood as hills above the Modelo sea.

ATter continued folding on a minor scale the ocean
encroached again covering all of the area and lapping against
the San Gabriel Mountains. The result of this sea is the
Pico of Upper Pliocene,

At the end of upper Pliocene time the sea retreated
leaving deposited over many square miles the Pico conglomerate,
sandstone and shale. When the ocean had or during its retreat
there was formed by mountain making forces a great basim in
which all of the debris from fhe surrounding and mountains
{i.e. Sah Gabriels) poured. This material consolidated and
uncohsolidated is kXnown as the 3Samgus Formation. Naturally,
it lies unconformably over the Upper pliocene sediment.

Folding and faulting took place at the end of this

period and erosion has carved and dissected the country to

32



to its preseunt condition.
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