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The sres in which this work was done iz loeated in the

San Pedro Hills Guadrangle, It can be reached by following

the Roosevelt Highway south from Redondo, California, then
following the branch off this highway along the coast. The

Lighthouse at Long Point, extends southeaszst for a 1little

L
e}

The area includes the sea cliffs along the ocean, It
does not constitute o true ares Lecause no extension back
from the coast was studied,

The area was investigated on foob, therse teing only

¢

two places sccessible by car, one at Abalone Cove and the

other at Porbuguese Bend,
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ffs in ths area are from 100 to 150 feeb
the ¢liffas lie a series of terracss,
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inct berrace vprofiles exis

the top of the sea c¢liffs to the top of the San Pedro Hills
The terrasces are irregular and broken. The upper terraces
lie near the top of the hills, with the highest ranging from
1200 to 1400 feet above ses level,

The center of the reglon contains o slide area aboutb
two miles long. Here the cliffs zre broken and crumbled,
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and in some pl

Long Point,

of the quadrangls,

veloped vertical

from Long Point is a small point which is ve

sharply pointed.,
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haped bay
found
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the large slide

g completely lacking.

the most southerly point of the west pard

is a broad, rounded point with well de-

cliffs, One half mile east along the shore

Ty narrow snd

Tn the face of the cliff at the end of

ge sea cave, due to differentiel erosion.

expression of a fault zone,
nds eastward from this point, forming
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about one mile across outer marglr
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in the west and east ands of Abalone

of the Cove is an extensive expression
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Point lies at the eastern end of Abalone Cove
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It is sabout 200 yards wide, rectangular-shaped., It
¢liffs, running north-south, show well exposzed shale beds and
1

igneous 8111, Yhis north-south exposure is helpfu
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giving the regional dip and strike and also ai
a2 three dimensional picture of the areats structurse,
Portuguess Point has a flat top, the expression of the latest
terrace,

To the east of Portuguese Point lies a small deep cove
about 200 yards wide. The large landslide area is again
encountered along the interior side of this cove. The cove
is bbund on the east Ly Inspiration Point which is flat
topped, one hundred yards wide, has good c¢liffs, and is very
similar in appearance to Porbtuguese Point,

Bastward from Inspiration Point lies broadly curving
Portuguese Bend, which is acout one and one half miles long.
The west and center portions are landslide areas, but good
cliffs are exposed in the eastern part of the Bend. A poin
terminating the southeast end of the cove constitfutes the
eastern boundary of the area mapped,

All along the coast are low, irregular reefs, composed

of igneous rock, The drainage system cuts through the cliffs

pudo

n minor gullies carj?i ng waters only during torrential rains

B

In mapping the area contacts were not carried back in-



land from the sea c¢liffs, mainly because this area is covered
with cultivated alluvium lying on top of the terraces, and
covering the contacts. The exposures for this mapping were

found entirely in the cliffs.,



STRATIGRAPHY

For convience! sake the region can bs divided into
three main stratigraphic zones: 1) Lower Shals; 2) Basaltie
S5i1l; 3) and Upper Shale. Actually the shales are the same,

but are only divided or separated by the basalt,
Lower Shales

The lower shales are a grey, usually sandy, finely
laminated rock, They are irregularly bedded, moderately
to well consolidated, and occur in layers or laminatlions
from 1/32" to 6" thick. The shales conbtain some fish
scales, indicating s marine origin. Beds of volcanie ash
about 6"to 3! thick are scattered irrvegularly in the shales,
Fish scales in the ash indicate marine deposition near shore.
The ash is V@fy fine grained, poorly consolidated, and grey
colored,

In the west end of the area are found veins in the
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siliceous shale which contain barite. The veins are nesr
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the shale-igneous conbact,
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ITgneous Sill

The igneous slll occurs throughout the area, separatin

%

the Lower Shales from the Upper Shales, The =111l is composed



of a dark fine grained rock with small light colored pheno=
cryats -which sppear to be plagioclase and sanadine. Ths

rock shows little flow structure, is vesicular in places and
well consolidated in others. It is irregularly jointed, and
the joints are filled with caleite and a lighter intrusive,
more resistant to weathering. The basalt alters to a reddish
¢olor in the cliffs, although it is a2 black color when near
water level and unaltered. It alters readily in sea water
and weathers faster than the shales of the area, mainly due
to chemical action, The basalt occurs interruptedly all
along the coast of the area. WMost reefs ave of basalt,
probably because they are better consolidaﬁed than the shales
and do not crack and shatter so easily, although they weather
faster as a whole. Because of its rapid alteratioa,vgood

specimens of this rock are hard to find.
Upper Shale

The Upper Shales are much the same as the Lower Shales,
although in some cases they show a greater percent of silia .

a

these siliceous shales are very hard, light grey, and fine
grained. They withstand weathering better than any other

rock in the area, - They are so well consolidated that they
tend to shatter like and igneous rock, giving a conchoidal,

smooth fracture surface,

However bobth the Upper and Lower shale members seem Lo
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be characterized generally as siliceous shales., Their
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bedding is irregular and lensed., As a resuli, corrvelation
of Dbeds cannot be carried for a very grsat distance,
Both the Upper and Lower shale beds have interbeddsd

calcite and gypsum., The csleite is abundant near the fault

zone just east of Long Polint,



GEOLOGIC STRUCTURE

he general regional dip is from 10 to 20 south, the
strike about N85 W. The area has been affected by faulting,
folding, intrusion, laadsliding and terracing, during an
apparently periodlc gradual uplift. The shales have been
intruded by a basaltic 811l which varies in thickness from
thirty to ninety feet, The s8ill is generally conformable
to the regional dip, although it may break irregularly
through one bed to another in some places. Good exposurss of
shale beds caving and stoping into the sill are shown in the
cliffs. The caving beds bend downward then break off, and
in some cases, show free fragments below in the sill,
The shales were laid down near shore as marine deposits,
A thickness of about three hundred feet of these shales is
exposed in the area., Throughout the area the general character
of the shales is much the same both horizontally and vertically.
The igneous intrusion caused much minor folding but did
not form many tongues into the shales., Therefore it was not
injected at very high pressures and did not greatly affect
the structure Of‘th@ region. The shales are severely folded

in minor areas, but this foldin 8 due to the same stresses
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which caused the faulting rather than to the intrusion of the
sill,
Paults cut the cliffs in about five places. One large

fault cuts Long Point, Its location is inferred from the



breceiation of the shales here, and thelr silicification,
which seems to accompany most of the larger faults of the
areas., An actural fasce or trace of the fault was not found,
and hence its striks, direction of movement, and displacement
are unknown,

Another lsrge fault tending N=8 is found at the finger-
like point just east of Long Point. <his point here is
purely an expression and result of the fault, It is composed

°

of consollidated silicic shale brececis and extends in a sharp
projection into the ocean. 7The area of brecciation is about
sixty feet wide, Some excellent slickensides are exposed

here which show thaet the movement along the fault was in a
horizontal direction, Here it seems probable, from the re=
lations of the shale to the igneous s3ill, that the western
block moved north relative to the eastern block., The Basalt-
Lower Shale contact bears an odd relation to the fault face here
because at the southern tip of the point the contsct dips about
55 to the east instead of maintaining the reglonal dip of 20
south, This relation suggests either strong vertical move-
ment which took place before the horizontal movement, or strong
horizontal compressional forceces at nearly right angles to the
face of the fault. The latter forces were possibly responsible
for the fault by having thelir component parsllel to the fault
cause its movement, This problem infers that the struchture

of the arvea is really oquite complex when studied in detail,

Two hundreds east of the atove fault is a minor fault



W40 B, It shows as a slickenaides exposure in the
¢liffs, Ita movemen®t was hoprizontal,

Two other faults lie on the inner side of Abslone Cove,
Bothh seem to be of minor importance, and their exposures
are s0 poor that no data could be taken from them.

A large fault zone in silicic shale occurs at the eastern
end of the area., This zone is similar to the one at the
western end of the area,

In the center of Portuguese Bend is a syncline which
trends nearly E-W. The syncline is three or four hundred
feet wide and has gently sleping limbs. Sowth of this syn-
¢line lies an anticline of sbout the same dimensions. This
structure L8 further treated in a separate paper as a

P
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gspecial problem. (inclosed with this report.)

% Reynolds, "Structure of the Folded Shales in
Portuguese Bend"
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Not much regional history can be infe

studied., Marine deposition first took place

underwent slow sulbmergence. The region was

°

rrad from the ares

fine, sandy materiasl from the north, With this materisl

wa s formed a silicecus ocoze which was a result of organisms

living in g sub-salic sea. The ooze later consolidated

with the silts to form the siliceic shales,

The 8111 was then injected between the shales, probably
while the shales were stlll submerged, at a depth which

amounted only to a few hundred feet,

The faulting and folding of the area probably took

@

place during the same geologic period as the basalt in

and before.

Emergence then began in periodic movements which formed

che terrsces, BEach time the movement slowed or ceased, the

sea would cult a bench, then when it was raised it became an-

other terrace,

Hew@nfly the wave cutting has proceeded

rapld rate than elevation to form the high

X @a@nt coast line.



STRUCTURE OF THE FOLDED SHALES

IN PORTUGUESE BEND

The area of the accompanying map and diagram is located
at The intersection of the coast with a line S85E from the
tip of Inspirstion Pt, The mapping of this deatiled section
was made in order to determiﬁe the exact nature of the folds
in this area and the reason for the non-recurrence of the
ingeous bed immediately up ¥# the coast to the northwest.

Dips and strikes were taken about every forty feet
except where the beds cdntinuei in the same attitude over a
larger area, and at closer intervals where deeémed necessary
because of more complex structure. Great effort was teken
to try correlating some particular bed from one side of the
- structures to the other, but only in the case of the anti-
¢line at D could this be done. The line AR represents not
the coast line but the approximate line of exposed structure.
Just NE of this line the structure is covered by loose rocks
and beach gravel.

In the northernmost part of the area are shales dipping
S 20° striking NB5W in accordsnce with the regicnal dip.

The next exposure is 200' SE along the coast, with shale
dipping N 20 striking nearly W, Between these two exposures
are no exposed strata, and since no béd can be traced from

one side to the other, the syncline can reasonably be placed
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he vertical section. The shales

-

at A, as can be seen from t

@

then form the limb of an asnticline 1lying to the south, At B

is an anticline, spparently of minor lmportance, probably only

a slight flexure of the 1limb., It plunges westward, bubt no
dips or strikes of 1t were available near the line of the vertical
section becsgsuse of a small bay of water. However it was assumed

that this minor structure continued westward and intersected tie
vertical section. This area of flat strata is terminated on
the south by shales dipping 40" and 50 N. There is a small gap
of two feet along this EmW“contaeﬁg along which no correlation
from one side to the other could be found, nor any evidence for
the rélation of the two sides. At the east end of this small
trough of the tontact™ there is a sharp bend through sbout
40° of a radius of about 10 feet, which would eliminate the possi-
bility of a fault unleéss it were entirely vertical in displace-
ment. If this were a fault, it might explain the mashed anti-
cline at D, which would then be the result possibly of drag.
The anticline at D, however, is not merely due to drag but is
a true anticline. The fault would only have causzed the breaking
of the beds at the crest of the anticline, South of the anti-
cline the beds resume the regionsl dip and run into the shale-
igneous conbact,

At P are some heds dipping 70° SE, the explanation of which
can not be found. At B is a minor anticline plunging west which

probably does not extend even as far as3 the vertical section pl ne.



2o and brown lines on the map reprsesent correlated

shale beds and represent the outcropping of these
clearly show the nature of this minor anticline.
A8 seen in the vertical section, if the beds could be.
correlabted scross C, it might be possible for the igneous
ghale contact to pass above the surface at A, Howsver, the
beds do not line up from B to D very well and the complete

p
lack of outcropping beds in this narrow area would not permit

a positive postulation for any sbtructure here,

s
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This vertical section would infer a syncline tending

H85S, Boundsd on the south by an anbtlcline which then is

bounded on the south by the regional dip, but conclusive
evidence for this structure would have to be sought else-

i

22 My . D, P § 2 e d
where, The probabllity for a fault at € iz very slight.
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The Adelanto Hills ave o low range of folded limestone

hills, situated aboub five miles ncrthwest of Adelanto,

d
California. The limestone is a dark blue, finely crystalline
banded type, which has been hydrothermally altered in places

t0o a white crystalline limestone, or to a fine-grained, highly
o 9 & F free
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altered brown limestone, The alteration is indistinctly assc

of the areas., Several large, light colored acidic dikes inbtrude

the limestone, snd their relationshivs to the othsr inbtrusions
9

cannot be detsrmined,

ing N65 W sp faults trending sbout N20 W,
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The structure on either gide of the maln fault is roughly
parallel.  Mineralization of the area is mainly a conbact-

mebamorphic type, conbaining lead, zinc, and silver. Con-

siderable oxidation in the ares has occurred, resulting in
some secondary enrichment, especlally of silver. ome scheellte

phyry and limestone,



INTRODUCTION
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The aresa covered by this rveport comprises sboub forby

é‘s

acres, located scross the center of a low range of hills,

It

approximately five miles northwest of Adelanto, San Bernar-
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dino Counbty, Californi:
the suthors of this report the Adelanto Hills,

An ouborop map wae prepﬁr%d by means of a plane %table

was included in the map., The work was done in conjunction



STRATIGRAPHY

bl

The Adelanto Hills are a low, roughly lenticular range
of folded limestone, intruded by a few moderste-sized igneous
bodies of hypabyssal charscter and cut by numerous dikes, in-

cluding pegmatite, aplite, and acid types.
Limestone

The limestone is mainly a dark blue, finely crystalline,

roughly banded variety, the banding is probably a remnant

of the originel bedding of the limestone and conbains o grestb
percent of carbonaceous material than the unbanded rock., The
banded parbts resist erosion better than the uhbanded parts
and give the limesbtone a ribbed appearance on weathered sur-
faces,

Two main types of blue limestone alteration occur, which

will be considersd under the heading of White Limestone and

Brown Limestons.,

The white limestone is a white to light brown variety,

iy atn

usually fine-grained, but sometimes quite coarsely crystal-

-

line, It is an alterstion of the blue limes
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tone which
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rebaing none of the banding or structure of the blue limsstone.

>
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Although bthe conbtacht bebtween the white and the blue is often

sharp, 1t ascbtually grades Into the blue, In many places
T S S AU SIS ST S s
the contact is indeterminable because of interfingering

of white and blue bands. NWo definite relstion bebtween the

white limestone and the feulbs and intrusions could be found.

Brown Limeastone

This variety of limestone is of infrequent occurrence,
It occurs mainly in thin stringers snd narrow zones, usually
localized along faults or shears, or next to intrusives. It
is a highly altered fine-grained rock and seems to be assoc-
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sely with the white limestone then with the
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blue. It may be a further alteration of the white limestone

rather than e different type of alteration.
Breccia

The brececia is a limestone famlt breccia loesllized aleng
a well defined fault trending N65°W in the western part of
the area, The limestone has been well fractured and broken
up into small anguler fragments, The breceia has been solidly
cemented by silica. Both white and blue limestone fragments

make up bthe bra@gia9 with a predominance of white particles

i

sar the white limestone and blue particles near the blue



Fins-grained Granodiorit

In the northeastern and eastern part of the area ars
several large inbrusive outcrops. This rock 18 a fine-
grailned, holocrystalline, dark hypabyssal intrusive., The

conbact between the granodiorite and the limestone ssems

to e of an intrusive nature. The conbsct iz somewhat com=
plicated by the presence of altered zones the limestone

nd a lack of

o

along the contact In some places

8

tion in other places, This is especially well illustrated

@

08

along the boundaries of the large ouberop of this grano-

a

diorite in the extreme northern part of the aresa.

Coarse-grained Granodiorite

3

Thia i8 a distinctly different type of inbtrusive and
its outecrop is confined to the extreme southwesbtern part of
the area. The rock is granitic in appsarance, medium coarse-
grained, and rather light colored. It seems almost certal
that the conbtact between this granodiorite and the limestone
is a fesult contact. This conclusion is based mainly on the

faet that there is no alteration of the limestone along the

ig the main igneous rock of the ares.

conbact, This rock



Pegmatite

The pegmatite ig granitic in type, containing few dark
minerals, It is only moderately coarse-grained. It occurs
as thin dikes averaging four feet in width and in larger
irregular patches. The pegmatite is largely confined to the
northern psrt of the area. One lerge outerop 1s found just
south of the center of the srea. In the northern section
it extensively cuts the fine-grained granodiorite. The
pegmatites were probably very closely associsted with the

intrusion of this fine-grained granodiorite.

Aeld Dikes

Many rather large and fairly continuous silicic, fine-
grained to cryptocrystalline dikes cut through the area,
Four or five slightly different types of dikes occur, although
some may be only slightly different facies of the same rock,
The dikes are confined to the limestone and in no place cut
the fine-grained granodiorite, Thelr relations with the

larger intrusive bodies could not be determined.



STRUCTURE

Ine limestone in the arvea is very tightly folded. The

o

trend seems to be northwesterly with some local
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veriations. Dips range from 65°to vertical, generally in
a soubtherly or westerly direction. The strikes are generally in a
northwesterly direction.

The dark granodiorite in the ares is probably post-folding

fedo

n age., The nature of the outcrop oubline and the fine-grained
texture of the rock suggests thaet it was a close-to-the-surface
intrusion and was intruded into its present position rather
than having been faulted into place as was the coarse=~grained
granodiorite,

The pegmatite dikes throughout the area were intruded
shortly after the emplacement of the fine=grained granodiorite
and probably represent an end phase of this intrusion. This
is borne out by the fact that the pegmatites are located
around this fin@mgraiﬂad granodiorite or cut through it.

There is no clearly defined connection between the alteration
of the blue limestone to white limestone and intrusion or

faulting. It was observed that, in general, white limestone



alteratbion of the blue limestone to white limestons 1ig cone
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sed, at least in part, to the cubtting of the area by these

numerous acid dikes., The areas not immediastely adjacent to

dikes may have Dbeen gltered by these same dike solubtions

which came up along fracture planes in the limestons,

The prowabls fault velationship of the cosrse-grained
granodiorite to the blue limestone has already been mentionsd
in & previous paragraph. The absolute lack of alteration of
the blue limestone around such a coarse-grainad lgnsous body
is an almost conclusive argument against an intrusive re-
lationship,

The ares 1s roughly divided into two parts by a fault
zone that trends N65°W and which is charscterized by a falrly
thick band of breccia which ha$ been discussed in a previous
varagraphn. The breccia is best exposed in the western parf
of the arsa, and in the east btraces of the fault become dis-
continuous, In the arsa to the east of the mapped area further
evidence of shearing lines up well Wi%h 8 continuation of
thia fault zone, | | |

In the exbreme northwestern portion of the area another

fault
well defined fault was mapped. Along this,is a narrow zone

of brecciation, averaging a foot in width and characterized
by 2 distinct jasper cement, The trend of the fault is aboub
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trend is the same as that of seveprsl small sub-
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Poults or Pracbtures on the soutn side of the main
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fault. The small faults are cubt off by the main fault.



BCONOMIC CONSIDHRAT TOWE
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The mineralization of this area is definltely that of
8 contact mebtamorphic type. The Adelanto Hills have been
preftty well pr@spe@%@d~fgr a number of vaar¢9 and there has
been some asmall production, <The primary mineralization is
mostly galena, sphalerite, and silver in limestone conbact
zones. Igneous rock is not always apparent where these min-
erals are found, and the mineralized areas are often 100&13 ed
along shear zones which show a sort of alterabtion character-
ized by garnet, epidote and the like, There has been some
hydrothermal mineralization along shes rs which are said to
show good gold values., Alteration has modified the lsad-
zine localities, leaving seaondarily‘enri@h@d ore and forming,
in places, secondary deposibs of hydrozincite which as yetb
have not proved to be of commercial value. Galena is very
scarce in the ore, and no secondary deposits of galena have
been found, although there 1s a little ecalamine in places.

1

The latest development work in the asrea has exposed some

scheelite. <Lhe scheelite oceurs, apparently, in a small up-
faulted block, which has brought to the surface the conbact
9

-

vebtween limestons and an altered vorpihyry.

I“

The scheelite

o

occurs in diss@min&t@d groins in both the limestone and the
porphyry along the contact., The porphyry does nobt outcrop

alsewhere in the ares,



