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n this report lies in the Southern Codst
Renges, nesr S&ugus{ California. The rocks investigated inciude
“the Pelona Schist, a pre-Jurassic metasediment, the Mint Canyon
formation, an upperMiocene terrestrial deposit,‘the Yodelo Formetion
an upper Miocene merine deposit, and the Saugus Formation, an

upper Plidcene terrestrial deposit.

The'mﬁﬂf,ﬁanyon‘reSts in fHiormal fauit cont=ct on the Basement
Somplex. The Modelé rests uncénfsrmably on the lint Ganyon. The
Saugus Formation rests with a disconformable coﬁtact oh the Lodelo.

¥any of the ridges of the area are ¢apped with a-Fleistocene
alluvium which rests unconformebly on the Tertiary rocks, These
2lluvial deposits férm remmants of an old land surf=ce which is in
the process of Dbeing dissected.

| There ﬁera two periods of‘folding in the a;ea. Cne after
the depositiohiof the Mint Canyon, the othér after the deposition

of the Seugus. The axgs of folding in these two periods were

the same, and trend in an east-west direction,
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INTRODUCTICKH

Location of the Area-

‘fmhe area djvcuqced in fﬁis‘report»lieslih thg;southérn -
Vpart of fhe California Coast Ran?es, and 1nc1udes the north eastern
nﬂrt of the oqugusAQnﬂdranpl Sy and the south-eastern part of

the ﬁed Wountﬂln Quadrangle.; lhe area is located about 40 mlles
’north east of os Angeles, and is eas11y accessible by roads.”

 then by route 6fjwhlch 301ns route 99 about 2 miles north of

oan pernando,:; ‘mlles to the Junctlon w1th the %ouquet

nyon road. One should turn left :

‘1tha,Bouquet,uananvroad,
wthh passes the mouﬁh of H%ske11 an?dﬁ. ‘Théré"is‘anairlyfgodd"

ert road in Haskell Canyon. f

Slze of the Araa-lim .

The area 1nvest1gated comprlses some 8 square miles, The

geolo?y waa mapped an‘each 31de of haskell Canyon, glVlng a north- '

south trendlng strlp,reachlng fromfihé Saugus Form&tlon on the

south to the Basement Complex. On the esst the m%pplng was,
carrled from Haskell Canyon to the ed@e of the Saugus Quadrangle~

on the West to Dry Canyon, the next lar efcanyon west of Haskel1‘

uanyons '

Purpose of Investication-

The investication ‘We’:él céri‘ie’d‘ 'o'i‘zt'*’ as a pertial fullfillment

of the requlrements for the deﬁree of Bﬂchelor oftoc1nnce at the
‘Callforn¢a Instltute of lechnoloay. The mapplna was done durlng.

the school yenr of 1938~ 1939.
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Lethod of Investigatione

The areal geology of the ares was plotted on photographic
snlargements taken'from the U.3.G.5, topographic maps of the
Saugus and Red Mountain ZJuadrangles. Contacfs were traced,
structures were plotfed, and in a few‘cases marker beds were
also plotted. Locations were made and structure obtained by

Brunton Compass.

Acknowledqments;

The discussion of the geology of Los Angeles and Ventura
Counties by Kew in the U.5.G.5. Bulletin 753 was found very.
helpfull. The writer is also indebted to Pr. J. H. Maxson for

valuable suggestions given in the field.

PHYSICAL CONDITIONS

Relief, Elevations, and Topography=-

The relief in the area is not great, the lowest elevations
being around 1400 feet and the highest aroumd 2500 feet., 1In
general, the topography is made up of north-south trending
ridges and valleys. The ridges show a more of less gentle
slope along their length. The valleys are rather narrow and
steep walled at the north, and broader with gentler walls
at the southern end of the area. -

The recent théiographic history &£ the region is quite
éompliqgted but a few generzlities cén be méde. Many of‘

_ tﬁe ridges are flat topped, and are clearly remnants of anAold

surface. We might picture an early stage of the physiograpy



~w-o mature, nearly flat surface, sloping gently towsard the south,.
On this surface the dr=minsge was to the south. The surface
wag covered with-= layer of alluvium, typiéal alluvial fan
material, and uncuestionably of a fluviatile origin. The next
event: in the physiographic history was an uplift of the aresa,
which began the dissection of the old lsnd surface. The
0ld stremms entrenched themselveé; forming north-south trending
valleys. Some of these streams were 1afger than others and
were able‘to cut faster. lore of less east-west flowing tributories
developed, and gradually the larger streamg captured the drainage
of the smaller, ?he result of these processes was to produce
2 topography madé up of north-south trending ridges and valleys
with east-west tributaires, The ridges are flat topped, ecapped
with o0ld alluvium, ond bear small valleys which often terminste

in wind gepss

aninage-

As mentioned above, the drainnge is to the south, Haskell Canyon
and Dry Canyon dreining into the Santa Clara River. ¥ost of
the sﬁreams in the area are intermittent, The Santa Clara River
itself dwindles considerably in the dry season. In the wet season,
however, these stresms become veritable torrents of water, capable

of doing considerable damege.

Climste-

The climete in this region is of the sémiarid type. The annual
rainfall is around 17-18 inches, but it is nearly =all confined

to the months from Nevember to March. The temperature in winter



months is ocuite zpreezble, but in the summer months soares to

well over 100 dégrees Fa

To » certain extent the type of soil controls the type of
ﬁegeﬁation found in the area, In the shaley soils, the vegetation
is limited to crassy types, or at least to a very light growth
of sage. On the other hend, on the coarser sediments one finds
very thick growths of chaparral, yucca, and sare, sometimes 80
thick thaet it is difficult to penetrate.. Trees; particularly

osks snd sycamores, are common in canyons along streams.

Exposures= - -~
Outérops in the area zre for the most part fairly abundaht.
In the upper part of the Mint Canyon Formation in Haskell Canyon,
where the structure is rather complicated, outerops, althoush
fairly sbundant, are not entirely satisfactory. In some places,
particulerily in the western part of the srem, the NodelXo-liint
Canyon contéct is obscurred by the old terrace alluvium. The

Yodelo formation is prone to weather, and is commonly covered

over by a layer of soil.

- GECLOGIC. CONDITIONS

STRATIGRATHY

Basement Rocks=
The basement rocks in the area are metamorphics, known 2s

the Pelona schist. This rock is a dark bluish gray micaceous
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A _SOMEWHAT GENERALIZED VERTICAL SECTION
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Conglomerates and
sandstones interbedded.
Highly colored.

Interbedded sandstone and
MODELO FORMATION shales,

(UPPER MIOCENE)

- ’
2000

Interbedded sandstones,
shaeles, conglomerates,
ash beds. Upper part
highly colored,

A

MINT CANYON FORMATION
( UPPER MIOCENE)

Metasediments, cut by
numerous quarts veins.

PELONA SEHIST
(PRE-JURASSIC)
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rock varies from black to 1ight zrav, he weathered schist is

often stained yellow with iron oxide. The plenes of schistosity
ig the schist dip southward at a high angle, In many places

it is quite clesr that this rock is derived from old sediments,

for one sees a very definite bedding which dips southward at

from 50 to 60 degrees.

The Pelona Schist outcrops in the northern part of the zres.
Zxposures of this rock are excellent.

Tre age of the Pelona Schist is not definitely known ., However,
it is =ssumed to be pre-Jurassic, because iﬁ ig dintruded by
grenited in nearby localities, which ars thoucht to have been
contemporaneous‘with the Seirra Nevada Granites, which are late

Jurassic or early Cretaceous.

Thet¥int Canvon Formation-

Above the Felona Schist in the Haskell Canyon section lies
the ¥int Canyon Formetion, It forms a strip zbout one mile
across, which outcrops obliquely across Haskell~ Janyon.

The ¥int Canvon Formation consists of sandstones, conglomerates,

shales, and ash beds. ‘In Haskell Cényoh, the uppermost member
of the formation is a buff colored pebbly sandstone, which is
perhaps 50 feet thick. Immediately underlying’this is a
highly colofed red saendy conﬁlomerate, which conﬂains some
ashy-bedé. This red member is some 150-200 feet thick =nd is
cuite.persistent.r Below the red member the kint Canyon assuies

a much more uniform character, It is largely made up of very
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massive light yellow-brown to white sandstones and conglomerntes
interbedded with some clays. There are = few ash beds and
few reddish colored conglomsrates interbedded with these beds,‘but
for the most part ﬁhe'roéks are uniform, through?ut t%e iower
part ¢f the section, The sandstones and conglomefates are gquite
massive, poorly sorted, crudely bed&ed, and poorly cemented rocks.
The lower:part §f the Hint Canyon section is missing.
According to Kew, the lower Nint Canyoniis made up of conglomerates,
sandstones and clays of various colors of red, green, gray, though
predéminately reddish, which weather to a typical badlands type
f erosion, /In Haskell canyon the lower Mint Canyon is uniform,

end a so eroding and so colored series is lacking.

The character of the sediments indicates that they were

derived from a granitic source rock. The sgdiments are arkosic, and
contain boulders =and pebbles of graﬁitic rock, along with.fragments
clearly derived from the metesediments.

Thevlithologj of the Mint Canyon formation as well as the

fauna found there-in point to a terrestrial origin for these rocks,

s of sandetone snd counglomerate ares typical

Q.

The unsorted be

alluvial fan meterial, It ssems lopgical to infer that the Mint

Canyon formation was deposited in a large vallsy surrounded by
mountains made up of granitic and metemorphic rocks., This

valley was probably a clesed or nesrly closed basin, containing

it ed ®

57}

a lake, in which silt stones and fresh wster mollusks were depos
The sxact ase of the lint Canyon formation is still a

. . . e s s s VR S
question., It is probably upper Miocene, since it underlies the

todelo which is uvper Miocene in age. It contains a meager
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amount of vertebrate fossil remains.

The Modelo Formation-

Overlving the Mint Canyon Formation, outcropping in 2
strip of maximum width of one mile, and running obliquely across
Hagkell Canvon is the lodelp formation.

~—

it the bnse of the lodelo is a pebble conglomerate, containing
lenses of concretionary material, The thickness of ﬁhis hed
veries, but its maximum is about 12 feet. The bed is very hard,
and is light gray in color. it is lenticular =znd pinchss out
to the west, ‘“here this bed is found, the contact is very clenr,
hecruse of the excellent outcrops formed by it.

In géneral, the lower part of the Modelo is rather ssndy
in cherscter. About 75 feet above the contact there is one
persisteﬁt'bed of ash or tuff. Directly above this bed are
a few beds of diatomaceous ghales. Immediately sbove this
diatomaceous shale is a sandy bed v%icﬁ is faifly rich in
fossils.

The VNodelo contains grest quantities of gypsum, as well
as concretions. In a few places it is fossiliferous, and four
localities were found, which jyielded a small coilection of
invertebrates. The upper part of the Modelo is somewhat more
shaley than the lower, althouch it all contains sand. -

These sandstones and shalesnweather readily, and zre generallﬁ
coﬁered by 2 layer of soil and grass. There are, however, often
hard sandy beds which outcrop.

The lodelo Formetion is definitely & marine formation, as






evidenced by the prescence of a merine faunas - Forams, Brachiopods,

Pelecypoda, and Gastropoda. The conglomerete at the base of the

section, and the increzsing fineness of grain towards the top

e

of the formation, would seem to indicate deposition under more
or less continuved subsidencs,

The lodelo Formmtion has been fairly defimitly established

s

zs upper Miocend in age, on the basis of its fossil content.

3

he Saugus Formetion=-

The Saupgus formntion rssts on the lNodelo in this area, and

i fod}

forms a strip outcropping diamgonally across Haskell Cenyon.

These rocks are poorly consclidated, voorly bedded sends

.

and gravels, The color varies from red to white, but all are
reather light colored. The rocks vary from very coarse erained

conglomerates to rather fine sands.

32

The Sangus formetion conteing boulders of the metamorphic

and gronitic basement, as well as from the older seédiments. In
this ares it has the lithologic charscters of a land laid
deposity. Much of it is the typical alluvial fén type of
sediment, and it is quite plausible to assume thet it wes laid-down
as a fluviatile deposit.
The Saugus in localities outside of the scope of thie report
spo¥

has beenftto be marine, and carries a marine fauna. its age has

-

been determined by Kew and previous workers as upper Pliocene,

on the basis of the Harine fauna, as . well as some veftebrsate

.

materizl which has been discovered in it.



Quaternary Alluvium-

As was mentioned =bove the tops of mony of the ridees of
the ares are capped with a layer of old 2lluvium. This capping
varies in thickness from lsss thes a foolt to over a hundred feetk.
These deposits are probably pleistocens in age and rest uhconformahly
on the tertiary rocks. They are bright red in color, and made
up of poorly sorted, poorly consolidated, roughly bedded conglomerates,
and uncuestionably represent alluvial fan materi=zls,

In the bottoms of 211 the valléys there is a 1ayer_ofvvery

/

recent alluvium, s

oT%L“TURAL GEQLOGY

REGIONAL-

The typical structure of the California Coast Raﬁges
ig a series of more or less parallel folds, which zre complicated
by faulting. In general these structures ftrend more esst-
westerly than the mountains themselves,

The Santa Clara Valley represents an area of sediments
which is bounded on the north and south by a pre-Jursssic
basement Complex of metamorphics and granite. The sediments
are sometimes in depositional contact sometimes in fault

contact with the basement,
The San Cabriel Mountains ars bounded by faults on both
the north and south sides. On the north by the San Andreas,

and on the south by the Sierra Madre, San Gabrlel, and other'

faults.
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GECLOGIC STRUCTURE=«(LCCAL)

Paulting- |

The only fault of any size in the area is the fault contact

ar
It

between the Nint Canyon formation and the Basement Complex.
This fault strikes about N30W and dips at a rather high angle
to the south. The averagé dip is probably of the order of
60 degrees. The movement on this féult was probably normal, with
the north side moving up.
As was mentioned above, the lower Mint Canyon is missing in
the Haskell Canyonréection. . It is quite possible that this
was caused gy the movement on the fault, In‘that caée, the fault
must have brokeh'%hrough the Mint Canyon, so that the lower
¥int Canyon could be uplifted with the upthrown block and eroded,
Since the fault has not disturbed the Quaternary slluvium,
it can bs dated s post-liocene and pre-Juaternary.
Folding;a
There has been considerable folding in the area. The axis
of these folds all trend withinna few degrées of enst-west.
The southernmost of these folds is the largest flexure in
the area. It is an anticline which plunges rather steeply to
the west. This fold occurs in both the Wint Canyon and Modelo
formations, but the fold is somewhat tighter in the ﬁint Canyon;
A few hundred feet to the north of this anticline, there is a’
syncline, which also plunges to the wesﬁo FHowever, one
interesting thing about this fold is that in the Nint Canyon
rotks this fold is plunging fairly steeply, wﬂile in the island
of Saugus which lies in the syncline(see map), the axis is nearly

norizontal. These two folds have produced an 8 shaped bend ig

in the Nodelo=-Nint Canyon contact.
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About a mile north of the Syncline there is another snticline in e
the Mint Canyon forﬁaﬁicn, which wag not found in the Modelo. This
fold turns into a monocline to the east. MNorth of this anticline there
another syncline,

There have been at least two periods of folding. The first
of thesé occured zfter the period of deposition of the Nint
Canyon form&tion, and before the deposition of the Hodelo. The
second period of folding occured after the deposiﬁioﬁ of the
Nodelio'and Saugus formations, but before the deposition of
the Quaternsry allWyium, which is undeformed. The position
of the =2xis in these two periods of folding were about the
same « The evidence that there have been two veriods of folding
‘is simply that tha Vint Canyon is much more severely deformed
than the younger rocks. |

Unconformities-

The Wodelo-Mint Canyon contzct is an angular unconformity.
In generzal, the Mint Ca von near the contact dips about 15 degrees
more steeply than the Yodelo. This anpular difference is'auiﬁe
apparsent on the sast side of Haékell Canyon.

The contact between the Saugus and Kodelo Formations is
a disconformity. No =ngular difference was noted, though in general
the Saugus is dipping more gently than the Yodelo, In the
complete section in this general region, the Fico conglomerate
should occur between the lModelo and Saugus. Since it is not éresent
in the Hzskell section, a period of efosion can be inferred.

The contac% betwéeﬂ the Quaternaery alluvium and the Teftiary

Eoprn

rocks is an angular unconformity, The alluvium is practically



on the tilted and truncated tertiary rocks.

Thickness of the seciion-

The thickness of thé Mint Canyoﬁ Formetion in the vicinity
5f Haskell Conyon is variable. TIts maximunm thickness is around
3000 feet; and its minimum perhaps 2000 feet.

The thickness of the licdello formation is also quite variable,
but its minimum thickness can be rather =ccurntely calculated,
The minimum thickness is asbout 700-800 feet. the maximum thickness
is perhaps 1600 feet,

ﬁo estimnte can be nmade 78 to the thicknees of the Snugus
Formetion, becazuse the map does not éxtend far encugh to the south.

The terrace alluyium has a veriable thickness, extending from less

than n foot to over a hundred feet,

HISTORICAL GZOLOGY

Prag=-Jurassic-

1, Deposition of the metasediments, as sedimentary rocks.,

Juras8ic-Cretaceous- .

2, Intrusion of granites and metamorphism of the pre-Jurassic
sediments,

Cretaceous to Miocene-

3. No record of this period- probably = pericd of defermation
and erosion.
liocene

4, Deposition of the MNint Canyon Formation as a terrgstrinl



deposit.
5. Period of folding, then eroéion.
6. Gradusl subsidence of the recion into the sea. Depo
~of the Modelo Formation.
Pliocens
7; Period of erosion, after emerpgence from the ses, during
which time the PBico was deposited elsewhere;
&, Deposition of the Saugus, In this particular region
as o terrestrisl deposit.
9, Period of folding, then erosioﬁ
10. The fauli a2t the RBasement contact developed.
Quaternary-
_— A
11, The Quatern=sry alluvium was deposited as a terrestrianl
deposit. Awmature land surface develoned.

12, Uplift, and subsequent dissection to the present

topography.
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