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Included in the tract studled are four sedimentary form~
ations and the recent alluvium. Thess formations ares in the
order of thelr deposlition: the Mint Canyon, the Modelo, the
Saugus, and the old alluvium or terrace depoglits. The Mint
Cenyon and the Saugus formations are both of terrestrial origin;
the Modelo is of marine. The area 1s of especial interest be-
cauce each of the beds rests unconformably on the next under
it, and begsuse the boundary of the basin of deposition is
included in its extent. This evidences itselfl with the thin-
ning of the Modelo and the overlanping of the Saugus onto the
Mint Canyon. There has &lso veen deformation and minocr fault-

ing, especially in the northern portlon.
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INTRODUCTTION

Location and Size of Area

The region considered in this report is a tract of about
five square miles'situated in the central portion of the
Humphreys Quadrangle in Southern California. The area lies
between the Plum Canyon Road and tﬁe Bouguet Canyon ﬁoad
extending from their juncture northward to the Vasquez’Can-
yon Road. The whole region‘lies about ten miles north-ezst
of the town of Saugus, which 1s about thirty miles from Los
Angeles on U.S. Highway 6, the Mint Canyon Highway. From
Pasadena the aréa is reached by traveling along Foothill
Boulevard westwsrd to its Jjunction with the Mint Canyon High-
way Jjust north of the city of San Fernando. The Mint Canyon
Highway 1s then followed to its junction with the Bouguet
Canyon Road Jjust north of the town of Saugus. Approximately
four miles up the Bougquet Canyon Road the Plum Canyon Road
branches to the eastward. This marks the southern and east-

ern boundaries of the area.

Purpose and Method of Study

This problem was undertaken as a requisite to attaining
the degree of Bachelor of Science from the California Insti-
tute of Technology;‘ The purp&se being to give to the student
the'opportunity of undertaking a plece of original and inde-

vendent regearch and at the same time to glve him the benefit



cf exvert advice in the places of the grestest difficulty.

The method cof study has been to run a Brunton Comvass tra-
verse over the entire zres mepping the formaticns and the
structures on a photogravhically enlarged secticn of the U.S.
C.S. tovographic sheet. Data wezs ent-red on the map as rapid-
ly as it was collected and any interesting facts were also
entered in a fleld notebock kept for that purpose. The field

work wes done in the academic year 1938-1939.
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RELIEF AND ELEVATIONS

The general region is in the hills which lie between
the San Gabriel Mountains and the Sierra Pelona Ridge. The
entire regicn i1s marked by downcutting streams and youthful
topogravhy. The relief of this particular area varies from
moderate in the southern portion to extreme in the northern
porticn where a 300 foot cliff and badland:s have developed.
The maximum elevation of the area 1s 2318 feet at the triang-
uleticn merker in the east-centrsl »art and the minimum ele-
vaticn is about’lBEB feet in Bouguet Ceanyon in the extreue

scuthwest.

TCPCGRAHY

The topocraphy 1s the result of the unlift of an old,

mature land surface and its dissection. The old land surface

Plate I 01d land surface in Plum Canyon



is present in several places in the territory. In the nor-
thern part it is present, though strepped, as a large flat-
topped, internally drained porticn on the divide between Mint
and Bouquet Canyons. It also accurs as the gently sloping
hillsides of remarkably even dip which are a feature of the
southwestern corner of the area.

In the northern and central parts of the region the top-

ogranhy 1s typlcally badland. This 1is formed by the erocsion

of the noorly lith?fied Mint Canyon formation. The topography

is featured by cliffs and deep gullies which are as steep as

R ——

Plate II Badland topography with an ash

bed forming a ridge

the angle of revose of the rocks in which they are cut. In

this reglon there are several ash beds which control topography

to a marked degree. Thece ash beds stand out as ridge forming

members which stretch for about a2 mile scrocss the northern



part of the area. Other resistant beds alsc tend to form
ridges, but the ash are the most prominent.

The streams are mostly in a youthful stage with steep
'V' shaved canyons. In the soft Mint Canyon formation the
streams cut downward very ranidly and then reach grade giving
them a concentration of grade near their heads. Plum Creek
in its upper reaches hezs a concave profile due to the old land
surface on which 1t originates and which it follows for a

distance.

DRAINAGE

The northern part of the area dralns westward into Bou-
quetvCanyon which iﬁ this place has a southwest drainage.
The extreme northeastern tin» of.the area dralins into Mint
Canyon. The southern portion of the area drains into 2lum
Creek which originates on the vlateau to the north and soon
cuts itself a course firet south, then west to join Bouqueﬁ
Canyon. The westward running vortion of Plum Ganyon and Bou-
quet Canyon are wide canyons filled with alluvial material as
is common in semi-arid regions. The streams, intermittant in
type, become raging torrents in the rainy season, and soon
vick uv a full load of detritus in their steevest parts. On
reaching the graded section the stresm drovs much of this
material giving rise to an alluvial de»ncsit in its valley
which lg alternately cut and filled as the stream swings across

it. For the time being both Plum and Bouquet Canybns are



being cut more than they are being filled.
Both Bouquet and Mint Canyons empty into the Santa Clara

River, which pursues a westerly course to the Pzcific Ocean.

VEGETATION AND CULTURE

The vegetation of the area is typical of semi-arid regions.
It 1s so called chaparral with the characteristic assemblage
of sages, cacti, yucca, manzanlita, greasewood, buckwheat,
bunchgrass, scrub oak, etc. which is so common on Southern
California hillsides.

Thrpughout the area there are cscattered houses, often

absented, which are as a rule connected with/small farmé. The

farms occupy stream bottoms and the old alluvium, and are there-

fore very limited in extent. The floors of Bouquet and Plum
Canyons, the old alluvium, and the ampitheater in the'north,
are the chief agricultural regions. Cattle and horses are
allowed to range over much of the area; pigs are farmed in

one valley in the south. There are some scattered homes which
are indevendent of any farming activity; and also independent
of topography. Because of the prevalent 111-feeling towerd
trespassers, it is advisable to see as many of the large lan 4

holders as vossible before trespassing.

EXPOSURES
The exvosures in much of the area are very poor, owing

to the softness of the rock and to the.vegetation. In the



badlands the exnosures are excellent, but are almost inac-
le. Throuzghout the arez diws and strikes are very
herd tc obtain; as & rule, vecsuse of the coarcely scrted

nature cf the beds.



STRAT¥GRAPHY AND PETROLOGY

MINT CANYON

The lowest member in the cseries revresented in the area
studied is the Mint Canyon. This formation, named by Kew, 1s
very well éxoosed in the northern part of the area. This ex-

posure is in direct proximity to the type locality in Mint

Plate III Mint Canyon formation and the flat

at the head of Plum Canyon

Canyon. The age has been determined as Upper Mlocene from the
vertebrate fossils found in the. area by Magson. Stirton

wishes to place the formation in the Pliocene, but the stra-
t%graphy in relation to the oVerlying, generally accented upper-
Mibcene Modelo as well as the fossil record formation precludes %?

that possibility. Numerous horizons carry vertebrate fossil !



remains. £11 the fossile in the area, however, have been
fregmentary zs= they have, as a rule, been transmorted. Frag-
mentary horse teeth and the proximzl phzlange of 2 camel, Alti-
camellus species (Upper Miccene), were found by the suthor at
the locality listed on the me» as Fl. Numerous fresh water

gestropods, Paludestrina imitstor ~illsbury, are =»resent in

this formation, but they are of no ir-ortance in dating .the
formation.

The Mint Canyon formaticn is maede up of interbedded sand-
stones, shgles, ash, :nd conglomerates. The beds are discon-
tinuous and subject to lateral change. Two zones c¢f beds may
be distinguished in this sres. The lower zone mzde up of
sandstcnes and chales for the most v»art, with some conglom-
erate, 1s slightly cclored. The coloring is predominately
brown with come reds end yellows. These slightly colored beds
lie below the lower ash bede in the northern part of the»area.
Above these ther-is a zone of beds which ere predominately
white in color. Interbedded with the sediments are eight
ezsily distinguisheble esh beds. The lower six zsh bede are
mede u» of crystalline =ssh; the uodper two are zlmost purely
nitric. The crystalline zsh beds occur as three sets of twe

rcm the other by

-ty

each., Eech zsh bed of & vair is separated
from 25 to 75 feet of sandstonec &and conglomerates. The peirs

are sevarated from eagch other v several hundred feet of varied

‘__l

sediments. The ash beds zre zll lensing out to the ezstward.

\O



m
O
o
D
by
C
=,
&

The individusl bveds beccme very lenticuler end

greiusl chenge tc =zand:itone.

Plate IV A cliff in Bouguet Canyon showing

the lensing out of an ash bed

The sendstones of the Vint Zanyon ere very sarkosic with

W

feldener nredcominsting over quartz in some cecses
In grein size from siltstones to conglomersteg with ¢ mediunm

ceree nrained aversge. Some of the beds z2re very micececus
and &ll carry some mica., Scme of the gondstonce, esnecislly
those in the lower zone have meny ccnereticns. The cementin
medium in the concreticn cof the lower zones seems to be ircn

cxide, and where concretions occur in the higher zcne it

s

-

geeme tc be gyvsum. Az a rule the sandstones in the Mint

v

(J

Cenycn are very voorly lithified and generslly chow little

cementetion. The compacticn in the sgendestcones 1g moderate and

10.



is 2lmost the sole 1lithifying force.

11.

The shales in the Mint Canyon are generally coarse grained,

of about mudstone composition. These shales are not compeact
and are very easily eroded. On exvosure they tend to become

clayey mud which cracks and completely hides the original

structure. In a very few nlaces there are fine grained compact

sheles, but these are quite rare. ‘As & rule the shagle 1s sﬁb-
ordinate in importance to sandstone and conglomerate in this
formation.

The conglomerate beds contain rocks of all varieties,
present in boulders of all sizes. Perhaps the commonest frag-
mental rocks in the Mint Canyon are lave boulders.seldom more
than eight to twelve inches in their longest diménsion. Frag-
ments of anorthosite, grenite, gneiss, schist, conglomerate,
sendstone, shele, and cuartz are also common; Some of the
conglomerates are concretionary, containing almost perfectly

round, flat sandstone concretionse.

The formation s a whole contains some gypsum and no lime.

with the excevption of rather extensive caliche deposits seem-

ingly parallel to the old land surface.

MODELQO FORMATION

The Modelo formation of Upper Miocene Age overlies uncon-
formably the Mint Canyon in the southern part of the area.
This formation is named for its type locelity in Modelo Canyon

where it is an extensive shale and samdstone series several



thousand feet thick. In the typve locality there is no fossil
record sc the Mcdelc hes been dated by 1ts strategraphic rela-
tions with formations cf kncocwn age. It is a marine formation

end is the onlyv one in this region. Because of this fact the
2

@]

finding of marine fcesils definitely slaces an unknown outercp

in the Modelo. The occurrence in the area under study attains

a mavimum thickness of 200 feet in the southwestern part of the
area and thing out greduvelly to the sovthwest, eventuzlly dis-

appearihjentirely.

The basal member of the Modelo 1s a well cemented, lava
bearing conglomerate member which varies in thickness and
constitution as it extends northward. The maximum thickness
of this conglomerate member 1is about 25 feet in the cliff in
the western area. As the bed thins, it undergoes a change 1n
compnosition, becoming more sandy, less well lithifled and very
like the Mint Canyon. Above this basal member are a series of
fine greined sandstones; scely, finely bedded shales; and coarse
sendstones which complete the thickness of the formation in
this area. These beds are truncated under the Saugus whiéh
laps over the Modelo-onto the Mint Canyon to the northeast.

The rock comnosition of the Modelo is almost identical
with that of the Mint Canyon and it is only by the use of
coler changes and a few other criteria that they mey be dis-
tinguished. The Mint Canyon is a predomlnately white formation
arid the lower members of the Modelo are btrown thus giving a

means of differentizstion.  Higher in the Modelo section the

12.



sedirents become a lighter br.own &nd white (a yellocw-white as
opnosed to the grey-white of the Mint Canyon). The Modelo is
arkosic, predominately coarse grained sandstones with some
sandy shales end the basal c:nglomerate. It may be distinguish-
ed in scattered ocutcrops by shell fragments, particles of car-
bonized wood, gypsum encased pebbles, and the existence of any
lime, other than caliche. As & rule the Modelo is quite well
lithifled and is much more resistént toerosion than the Mint
Canyon.
A pecten of indistinguishable gspecies was found at the

gspot marked F2 on the map anda largercollection of marine fos-
sils was collected in Plum Canyon at the spot marked F3. The
existence of Modelo at F4l was proven by the finding of a pilece
of limestone in the arkese that may represent a relict algal
reef or thick, (ractured shell (specimen P.C. 12). The fossils
have not yet been clessified though they contain specimens of
two types of Gastropods, worm bofings and & mollusk of unknown

superfamily (P.C. sulte).

SAUGUS

The Seugus formation is the name given by Kew to extensive
langa;arine laid deposits of upper Pliocene and lower Pleisto -
cene time., There deposits are exposéd very well in Soledad
Canyon near the town of Saugus;b In this areathe Saugus 1is

limited to about 200 feet of coarsely sorted gravels and sands

which,are slightly lithified. They occur along the crest of

13.
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the central ridge and under the alluvium on the scuthern
slopes of this eres, -The baszal member of the Saugus on the

exposed cliff face is a bed of coarsely sorted conglomerate of

TR

.

Plate V Cliff in Bouguet Canyon exposing the Saugus-

Mint Canyon unconformity

a brown color. This overlies directly a bed 1n the Mint Canyon
which 1s red, colored vartly by wash and partly by its own
inherent coloring matter. The beds which succeed this are
interbedded sands and gravels all generally colored brown.

The rock fragments making up this formation are generzlly the
same as those 1n the Mint Canyon. This would indicate that

the formation revresents a reworking of the Mint Canyon or a
continued supply of detritus from the same sources. Because
the fragments are generally smaller and more decomposed, it is

probably reworked materizl. -
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OLD ALLUVIUM

This material is the detritus of the Saugus and Mint
Canyon formations in the earlier erosional cycle. It is pres-
ent on the broad sloping hillsides north}of Plum Canyon and on
the ton of the raised closed basin on the eastern boundary of

the arez. It is present in other places in the area but the

Plate VI The old land surface on the flats

at the head of Plum Canyon

occurences are either too small or too uncertain to map. On
the table land the alluvium was devosited on the beveled edges
of the Mint Canyonland then most of it was stripped off leav-
ing only the bottomvlayers énd a well developed zone of caliche
Just below the surface. Through some deformation attendé;t on
theIUplift of the area this was made into a small perched basin

which occuplies the divide between Bouquet and Mint Canyons.



In the southern portion of the area-I have mapped agood
deal of o0ld alluwium. Thereéis,a guestion as to whether this
1s actually alluvium or merely dip slopes of Saugus. Because
.of the smooth nature of the general topography, because the
stream cuts showed no evidences of lithification, andbecause it
obscures all the structure which 1s traceable to its'boundaries
I have mapped this as alluvium. In channel cuts along Plum
Canyon the cross bedded, lenticular nature of the gravels
seéms to authenticate this. The boundaries between Saugus and
alluvium are very difficult to place exactly, so I have placed

them as accurately aé I could and dotted the contacts.

RECENT ALLUVIUM

In 211 the larger stream beds there is denosited alluvium
arising from the present erosional cycle. This alluvium is
composed predominately of light colored sands and gravels with
some sllt and almost no clay. Much of this is being utilized

for truck gardening and genersl farming.

16.



GEOLOGIC STRUCTURE

REGIONAL STRUCTURE

This area lles 1in the east-west trending vortion of the
Celifornia Cozst Ranges and 1s, as a consequence controlled by
the San Andreas Rift which passes about twenty miles to the
north. To the scuth of the area is the San Gabriel Fault and
south of it the Sierra Madre Fault which raised the San Gab-
riel Mountains. Some geclogists have likened the San Gabriel
Mountains to a fault prism presced up between the San Andresas
end the Slerra Madre Faults. If this is the case the same com-
pressive forces also deformed the entire region. This also
would explain the faulting in the area. Whatever the cause,
there was a definite compressive force operative in ageneral
north-south direction to deform the area. Perhaps the most im-
portant structure in the region is the thinning out of the bheds
as they céntinue northward with the ultimate disappearance of
first the Modelo andthen the Saugus. This was brought about
partially by the original basin of deposition and partly by
erosional veriods between the deposition of the various forma-
tlons. There was a large Dbasin of deposition which received
detritus throughout the Miocene and Pliocene. This basin was
terminated on its northern side either in, or close tc the
area under discussion. A sequence of depositional and erosion-
al cycles with slight deformation in between then sufficed to

giVe the thinned structure which may be considered original.

17.



18.

There has been quite extensive folding in the area with
one major structure dominating the deformation. This structure
is on limb of an anticline or syncline which runs in a north
easterly direction and dips slightly to the west. 'Superimﬁosdd
on this feature are several minor folds which are of slight

importance.

FAULTING
There has been much faulting in the area, especially in
the northern »nortion but it is of ccmparatively smeall imoort-

ance and displacement.

SOT————

Plate VII Disvlacement of an ash bed on a

minor fault



19.

Because most of these faults are included entirely in the Mint
Canyon formation it 1s necessary to map small units of that for-
mation in order to find them all and place them accurately.
Since that exactitude 1s beyond the scope of this paper there
have been many of the smaller faults missed in the field mappings.
In some places there are very complex minor faulting problems
which are further complicated by the nature of the outcrops
which often are two dimensional, being exposed only on a
precipitous cliff and in poorly lithified material.

The displacement on these faults is of a smail magnitude,
with the largest not being over 100 feet horizontal displace-
ment. The tyﬁe of fault varies from strike slip to hinge and
one place a syncline just broke under the strain to give a fault

of little or no displacement.



GEOCLOGIC HISTORY

The geclogic history of the arez begins in the Upper Mio-
cene, at which time the Mint Canyon formation, a series of typ-
ical lacustrian devosits were being formed. The lake waters

were inhabited by small gastronods, Paludestirina imitator

Pillsbury, and bryozoea which were included in the sends and
muds in which they lived. The calm devositicnal segquence was
brcken by periocds of recurrent, explosive volcanic activity
which depcsited extensive ash beds over the lzke bottom. The
dencgition was rapid enough to produce beds of pure ash. Be-
tween the periods of explosive zctivity devositicn continued as
before. Camels (Alticamellus), horses, (Merychippus, Proto-
hippus), and other land animals were occasionally weshed into
the lake and were incorvmorated 1n the sediments. This period
of deposition was ended by the elevation, tilting, and defor-
mation of the newly fomed beds which exposed them to erosion.
Later in the Miocene the entire region again subsided and
the sea encrozched on the land. In the msrine basin thus
formed, there then cccured extensive gedimentation, the Modelo
formation. MNogt of the Modelo sediments in the area were de-
voslited in the shallow waters near shore. The sea level fluc-
tuated, however, ahd part of the sediments were laid down under

deeper water conditions. Molluscs (fectens, Lucenacea, etc.),

gastropods, and worms llived on the muddy bottom at one stage

in this periocd, but changing conditions made them disavppear.

20.
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In post Miocene time the entire region underwent uplift,
deformation (folding and faulting) and tilting, followed by an
erosicnal pericd. This erosional period beveled both the Modelo
and the Mint Canyon to a practically plane surface. Following
this erosional cycle, the land once again subsided ard the
region became a devpositional basin again.

In the very late Pliocene and early Pleistocene depositian
of the Saugus formation occured in this terrestrial basin. The
sediments thus formed la~ped over the Modelo onto the bevelled
Mint Canyon. These sediments were derived almost entirely from
the earlier.beds’which it overlies.

Following thls early Plelistocene sedimentation, there was
a period of slight deformation and uplift which once again
brought the region up to be eroded. The uplifted territory
was eroded to the stage of late maturity and alluvium covered
much of the country when once again uplift occured. This up-
1ift, acéompanied by tilting, lifted the o0ld land surface up
as much s 500 feet above Boﬁquet Canyon.

In the present erosional cycle, the canyons are eating
thelr way back into the uplifted rocks and are again filling
their floors with alluvium.
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