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ABSTRACT

The areal geclogy of a part of the Elizabeth Lake
quadrangle, 3outhern Oalifornia, shows four typss of plu-
tonis rocks and their hypabyssal equivalents; an Arghearn
metamorphic series of sedimsntary origin; Tertiary vol-
oanios, flows and assoclated tuffs, with basal fenglom-
erate beds. Faulting is extensive. The San Andreas and
ons other large fault border the area. Minor faults are
numerous. Thers are no known deposits of sommercisl
value in the area.
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THE GEOLOGY OF EASTERN SIERRA PELONA RIDGE AND VICINITY,
IN THE SOUTHEASTERN PART OF THE ELIZABETH
LAKE QUADRANGLE, CALIFORNIA.

This thesis, presented to the California Institute of Technology, in
partial fulfillment of the requirements for the degree of Master of Science,
describes an area of ebout twenty-two square miles in the southeastern part
of the Elizabeth Lake quadraengle. It is here proposed to refer to the dis-
triot as the *Vincent area", because of its proximity to the station of
Vincent on the Southern Pacific railroad, whieh pssses through the region.

Previous Geologio Investigation

Publications sontaining specific reference to the geology of the Vinocent
area are few, chiefly becsuse past work in the Mojave desert and its environs
has been entirely in the nature of reconnaissance, and becauss the district is
a very small part of a mush greater geologie provinse. The first reference to
the geology of the area was by Blaks!, in 1856, when he passed through Soledad
pase, then called Willismeon pass, enroute to Los Angeles, He briefly men-
tions the pressnge of granite in the pass, and speaks of the voloanlc series
on the Mojave desert approach to the pass. In 1902, Hershey> briefly dis-
cussed the erystalline rocks west of Vincent station. He speaks of a series
of schists that occupy Sierra Pelona ridge, whigh in turn forms the backbons
of the Vinoent ares, and also of ",.. the gnelss series whigh ... extends from
the visinity of Soledad pass (on the east) to Texas canyon (on the west)."

1l - Blake, W.P. Explorations and Surveys for a Rallroad to the Pacific,
Vol.V, PP 67i

2 - Hershey, Oscar H. Some Orystalline Rocks of Southern Oalifornia.
An.Geol. Vol.XXIX, No.7, Jan. 1902, pp.2735-290.



Reference is also made to the light pink grenite that outorops just east of
Soledad pass, and in other parts of the area, A few months later, in 1902,
Horahoy3 discussed the Tertiary rocks of the region. He mentions a red basal
bresola conglomerate that may be the same as the basal member of the ares.

The volcanic rocks, described as ococurring west of Soledad pass as the desocent
is made toward Palmdale, are undoubtedly the volecanic series that has been
mapped. In 1505, Arnold and Strong? in a paper 6n the Sen Gabriel mountains,
describe gneisses and plutonites that in part extend north of Soledad canyon.
Beker3, in 1911, mentions the "Sierra Peslon" ridge, and states that it has a
fault along its merth base. In 1912, Honhoys, sgain writing on crystalline
rocks, mentions the Pelona schists in conneotion with some schist areas of the
Great Basin. In 1927, Nobls’ astated that he had meapped the rooks bounding
the San Andreas fault, as far nortiwest as Palmdale, Oslifornia. Miller®, in
1928, discussing the geomorphology of the San Gabriel mountains, speaks of
the Soleded canyon fault. Pinally, in 1929, Thompson® mentions the rooks of

the Vincent area, and disocusses in detalil its water resources.

3 - Hershey, Oscar H. Some Tertiery Formations of Southern California.
Am,Geol. Vol.XXIX, 1902, pp.349-372.

4 - Arnold, Ralph and 8trong, A.M. Some OryetallineRRocks of the San Gabriel
Mountains, California. Bull.of Geol.Soc.America, Vol.XVI,1905, pp.183-204.

5 -~ Baker, Charles Laurence Notes on the Later Usnozols History of the Mojave
Desert Roglon in Southern California. Univ,ofCal.Pub., Bull.of the Dept.
of Geology, Vol.VI, No.13, 1911, pp.333-383, pls.34-43,

6 - Hershey, Oscar H. The Belt and Pelona Series. Am.Jour,of Science, Fourth
'.ri.', VOI.XXXIV, 1912’ pp0265“27§0

7 - Noble, L.F. The San Andreas Rift and Some Othsr Active Faults in the
Desert Roegion of Southeestern California. Bull.of the Seismologlcal
Soclety of America, Vol.XVII, 1927, pp.25-39.

8 - Miller, W.J. Geomorphology of the Southwestern San Gabriel Mountains.
Univ.of Cal.Pub., Bull.of the Dept.of Geclogiocal 3clences, Vol.XVII, No.§,
1928, ppsl93-240, pl.29-35.

9 - Thompson, David G. The Mojave Desert Regien, Oslifornia. U,S.G.3. Water
Supply Paper 578, 1929,



Figure 1 - Index HMap of Vinosnt Aree
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problems of the anorthosite and assoclated rooks.

_Geography
Immediately adjecent to the Los Angeles basin, on the north, rise the

San Gabriel mountains, to an average elevation of about eight thousand feet.
They extend in an east-west direction for about fifty miles, and are approx-
imately twenty-five miles asoross. The south face of the range rises abruptly
from the Los Angeles plain; the north front, in the vicinity of Vincent, de-
scends into Soledad cenyon, and then over a small outlier ridge, known as the
Sierra Pelona, to the Mojave desert basin. Between Soledad cenyon and ths
Mojave desert in a roughly triangular shape is the Vincent area. By refer-
ence to the aocompanying map the location can be more accurately determined.
The area is about twenty-five miles north of Los Angeles by air, and sixty
miles by roed. It is limited on the north by the San Andreas fault in Ana-
verde valley, and merges into the Mojave desert basin. The town of Palmiale

is one-helf mile north of the northern boundary. The Southern Pacific San



Francisco-Los Angeles rallroad runs through the ares. A paved highway (Los
Angeles-Owens Valley route) passes along the eastern margin. The region is
traversed by ssveral east-west and north-south poor but passable dirt rosds.
The character of the top soil and vegetation is such that it is possible in
many places to make one's own road and to travel across the alluvium and
broad fen deposits almost at will. This makes the reglon readily accessible.
Several air lines also follow the raillroad to the Mojave desert.

The region is one of slight relief, with altitudes varying from two thou-
sand to four thousand feet. The rainfall is moderate, from ten to fifteen
inches per year, with ococesional snowfalls in the winter season. The physio-
graphic features show the region to be under sub-humid to arid climate, more
nearly under the influence of the srid. This makes the vegetation of char-
acteristic bushy variety, the south slopes being covered with sage brush and
sparse juniper growth, while the north slopes are ¢loaked with & heavy mantle
of sage brush, msngzanita, pinone, with cocasional sorub oak. Spanish Bayonet
and Cholla cactus are everywhere present.

The region, being one regeiving slight rainfall, and falling under the
Mediterranean desert type of olimate, ie one of dominantly sessonal streasms,
which are torrents in time of heavy rainfall and dry in summer. A great di-
urnal range of temperature aids decomposition, and deep soile result. Except
on the north flanks of Sierra Pelona ridge, where dissection is much greater,
graded valley floors extend, in many cases, almost to the summit of the range.

The best field days are, in gemeral, in the late spring and early fall.
In the winter months when the weather is olear, the days and nights are ocold,
and the area is often subject to bitter northeast desert winds from the high-
or reoaches of the sentral basin-range province. These winds make work ex-

cesdingly unpleasant. The summers are very warm; the dally temperature



seldom being less than ons hundred degrees. For these reasons the sarly fall
and late spring offer the best working days.

The drainage of all south slopes is through Scledad canyon into the Santa
Clere river, and to the Pagific ocesan. The north slopes drain entirely intoe
the Mojave basin, or into the sag ponds and small sinks that form in the de-

pression bordering the San Andreas prif't,
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¥
PHYSIOGRAPHY

The major physiographic features of the region are the eastern Sierra
Pelone ridge and Soledad pass. Sierra Pelona ridge is cut hy long canyons
with flat graded floors, on the northern side; on the southern side the val-
leys are broed and alluvial filled, end head practically at the summit of i
the ridge. Soledad pass is the prominent physiggraphic feature on the south.
From the north, Soiaaud pess 1s not nearly so 'prmmm. The physiographie
features are controlled mainly by structure.

Figure 2 - General View of Vincent Area from
Una Lake Dam,

The region is hard m classify in the eycle of ercsion. The land forms
approximate those of early maturity, However. .

The meximm elevation is 4730 feet and the minimum 3200 feet.

The oldest ercsion surface is that upon which the Tertiery formations
were laid. From the nature of this contact, the surface seems to have been



one of old age. Downwarping followed erosion to form a basin of deposition.
The general uplift with tilting of the sed iments deposited in this basin
occurred near the close of the Pliocens (?) to form the surface in which the
present physiograsphic features woere carved. Erosion progressed to produce
partial baseleveling on the valley floors, Thus the old Soledad pass valley
mey have been much wider than it is today. Rejuvenation with slight tilting

has csused the revival of streams on the northern slopes of the Sierra Pslona.
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GEOLOGIO HISTORY

The erystallins complex of the Vinsent area hed undergons extensive met-
amorphism when a thick series of shales, limestons, and sandstone were de-
posited. Depression of the detrital seriss placed the rooks in a position in
which they were metamorphosed by regional forces. Intrusions of anorthosite
into the erystalline complex followed. Granodiorite was next intruded, fal-
lowed by syenite and finally granite. Uplift cauwsed initiation of eresion.
The extent of uplift is unknown, but the region was redueed to late maturity
before deposition was again inaugurated by subsidence, but no inundation of
the sea. Deposition was initiated by cosrse basal conglomerate members,
acoompanied by extensive outpourings of desalt, rhyolite, andesite, and ex-
plosive showers of tuff. These accumilated to an unknown thiockness. Fault-
ing uplifted the region and erosion progressed until alluvial material filled
the canyons completely across the range in ths visinity of Soledad pass.
Slight additional uplift with tilting has osused renewed downeutting on the
Mojave side. |
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Hetamorphie Rocks

The metamorphic rocks ocoupy the largest area of any type in the Vincent
distrioct. There are two members of the metamorphic type, lmown as the orys-
talline complex and the 3ierra Pelona sohist.

Crystalline Complex: A series of quartzose rooks outorops in araees of

low relief in a belt that runs roughly through T3N, R12W, Sec.18, 8W} Sec.l7.
These rocke asre very deeply weathered. The exact character of this complex
cannot be determined for this reason, but it shows well developed gnelssie
structures that trend roughly N40®E, It has certainly been extensively al-
tered by intmusions, and 1t has been subjected to severe regional stresses.
As fully as can be ascertained, the series was originally both ignsous and
sodimentary. Certein phmses seem to represent old quartzites, while others
have a distinst relic allotrismoyphids texture as if the facles were origin-
ally a plutonic rosk. This basement complex is cut by the anorthosite in-
trusive, whioch seems to have entered the complex in huge tongues parasllel to
the regional structure. These rocks are undoubtedly the oldest in the area.

Metamo o8t Sierra Pelona schists: Thev greatest area occupied by any
single formation in the Vincent ares is that in whieh the schist series is
exposed. The entire west portion of the area that has been mapped, covering
about five square miles, and from this point westward for over twenty miles,
is composed of this schist series. The formation is mede up of nearly ewery
eonceivable type of metamorphie rock, inscluding several phases of mioca schists,
actinolite, talo, sillimsnite, hormblende, garnet, and graphits schists, crys-
talline limesatones, quartsites, and a few beds of metamorphosed voloanioc rocks.

No detailed desaription of this series has ever been published. However,



Hershey, in 1902, issued a reconnalssance maplo axd descripiion of the forma-
tion'l, He named the rocks the "Sierra Pelona schist series" after the
Sierre Pelona ridge, the western axtensmion of which forms the backbone of the
Vinoent area. Ooncerning this seriss Hershey had oconsiderable to present. He
:t.a.tums "The eastern portion of the valley of the Santa Olara riwer, in Los
Angeles county, is bounded on the north by a prominent ridge, known as the
Sierra Pelons. It resches an altitude of 5000 fest and has a comparstively
even grest line snd narrow but rounded summit... The entire ridge from Dead-
man's safion on the west to its termination eastward where it approaches An-
telope valley, a distanss of about 20 miles and with an average width of about
four miles, is composed of a single series of scohists, mostly mioa schists.
Strikes and dips are loocally varied, but as a whole the strike seeme to be
prevallingly east-west and the general dip northerly at an angle of 10 to 40
degrees, averaging between 20 and 30 degrees, Going up the mountain on the
southsside, dus north from the Mitchell ranch (west of the Vincent ares) in
Mint ecanyon, the following succession was made out:

"1. The lower slopes... are somposed of a unifermly light yellowish,
coarse, granular mica schist of muscovite and quarts... The estimated ex-
posed thickness is 2000 feet. It seems in general to dip into the mountain
end to pass under the darker schists of the summit, whieh it grades into by
Interstratification.

"2. A more varied and typleally schistose series of a preveilingly
derk solor, being a derk lead-grey... These schista ere coerse snd granular,
but muscovite is abundent,..

10 - Hershey, O.A. "The Quaternary of SBouthern COelifornie®, U.of Oalifornia.
Publiestion Dept.Geol.,, Vol.III, Ro.I, 1902.

11 - Ref. oit. pptlo

12 - Rafo Oit‘ Ppoln



"At various places along the crest of the Sierra Pelona are masses of
micaceous blue limestone schist... They have a regular, thin-bdedded struc~
ture like lamination, apparently representing originsl bedding...

*At other h;r.tzom are thin-bedded quartszites, retaining sufficient
of the original structure %o make their detrital origin unquestionable...

"The mountain is traversed by nerrow bands of a green, fine granular
rock whieh, when unaltered, ssems to be a chloritic schiast, but in many
places it is altered to a dull pink talc, much stained with iron oxide...

“There ares alse a mpmber of narrow strips of coarsely crystallins
astinolite... *

The types of schist exposed where the detailed work was dons (of the
eight square miles shown on the gensralized map, five were donme in detail)
are the same as those types indiscted by Hershey, with many sdditions and
variations. Estimates of the thickness were given by Hershey for his sec-
tions. I find it impracticable and well-nigh impossible to place any esti-
mate on the thickness of the schist series, bLecauss major and minor deforma-
tions are so great that no estimate would be nearly accurate. There are at
leant 2500 feet. A description of the types of schist that were studied in
the sres will follaw.

KMiea sghists: The predominant type 1s mioa schiat. This rock makes
up at least J0% of the formations in the Vinoent area. The mioa schists are
probably the same as those roferred to by Hershey as *a light yellowish,
coarse, granular mica schist of muscovite and qinrtalj.' The mica schists
can be divided roughly into two sub-groups: 1) quarts-biotite sohist,

2) quarts serioite schist,

Quartz-blotits schist: This phase 1a composed of quarts, biotite, and

orthoclase (?), with magnetite and amphibole as minor constitusnts, and

15 - Ref, oit. pp.1i.
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epidole and hemetite as alteration products. The rock shows equidimensional
grains, and is very fine textured. Megascopically, specimens show well-devel-
oped banding of the quartz and biotite, in some cases as though consentrations
of the quartzitic material were due to original arenaceous lamellae of some of
the sediments from which these schists were derived. In other specimens,
structures are definitely of a secondary nature and were certainly formed un-

der regional stresses that developed foliation in the rock.

Figure 3 - Typical Exposure of Quartz-blotite Schist.

Quartz-sericite schist: This phase i very finely foliated. The leminse
are of the thinness of psper, and are not in continuous bands such as in the
foliation of the quartz-biotite schist. Mineral sonstituents ere sericite,
quartz, and e minor amount of biotite. This phase was probably developed
from beds of very finely stratified mudstone or siltstone, and it is probable
that foliation was developed parallel to the former bedding planes of the
sediment. The fineness of the foliation makes this seem likely, as paper-
like bedding would greatly aid the development of a fine foliate.
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These two mica schists, with their varisations, make up the greater part
of the series, probably at least 807. Besides these, there are local types.
In the following desoriptions I shall attempt to arrange the order so that

the most abundant are desaribed first.

Garnet-sericite Schist: This garnst schist 1s similar to the true

sericite schist desoribed sbove. The constituents of this type are garnet,
in abundent esuhedral erystals, up to 1/16 inch in diameter, whigh show nearly
perfect forms, orystallizing as dodecahedrons; quarts, in anhedral grains,
developed between the foliation lamellee; and a sericite mios. The foliation
is very fine. This type outerops extensively on the north side a1r & small
canyon approximately 2800 feet S16°¥ of NE corner Sec.l, TSN, Rfél.

Garnet-hornblende Ortho-schist: As nearly as can be determined by megas

scopic examination, this type is composed of pellusid, anhedral grains of
quarts; elongated greenish-black crystals of an smmphibole, probably horn-
blende; and subhedral grains and euhedral erystals of a yellowish-brown garnet.
When forms are present, the dodecahedron is most common. Tetragonal trisocta-
hedrons were observed in combination with the dodecshedron. Some plagloolase
laths may be present. This type is but slightly foliated. Its relationship to
the other schists is obsoure, and this type is a puzzle to the general series.

It may be an ortho form, having been derived from an older plutonis rock.

Garnet-hornblende Para-sshist: In contrest to the ortho-rock described

above, rather extensive beds of a dark blackish-green color form a good pro-
portion of the less common types. The chief constituent is a dark green to
black amphibole, about 1/16 inch in length. Thess are oriented with cé par-
allel to the foliation. Fairly elear quartz grains form in fine bends that



parallel the foliation. Subhedral granular garnets are sparsely scattaered
through the type. In outerop these beds may be distingulshed a gonsiderable
distence away, because of their distinctive solor.

Limestones: The term "limestone" is used in this discussion because the
exposures heve not been marmomized to a degree whereby they may properly be
salled merble. Some beds have been more highly recrystallized than others.
The limestone mey be #ameniamly grouped into two types: 1) bedded grey
siliceous limestone, 2) massive brown quartzose limestone.

Bedded Grasy Siliceous Limestons: Representing this member of the mete-
morphic series are three separate exposures. In each case the character of
the beds is very well shown. Two of these beds are meparated from one an-
other by sbout 25 feet of mics schist. The beds dip 85°C at 65°, and 810%
at 56, They consist essentislly of finely badded eelcium earbonate, with oo~
casional well-rounded translucent
pebbles of quartz as large es 5/16
ineh in diameter. These are very
sparsely distributed in the beds.
The siliceous character is inferred
from the conchoidal fracture that a
fresh bresk shows. The bede are ex-
posed as dip slopes, and the surfaces
are etohed by weathering. Occasional
veinlets of caleite, that develop in
frastures and rarely slong bedding

Pigure 4 - Exposure of Gray Siliceohs
Limestone. (ng R12wW, NE;};, 393-6)
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planes are the only evidences of reerystallization. If fossils are present,
they should be found én the weathered dip slope. As yet, none hawebeen found.
A third bed of similar character, but not in the same observable strati-
grephic sequence, outcrops on the opposite side of the valley from the first
two beds. These beds are typiecally exposed in T5N, R12W, NEL See.é.

Massive Brown Quartzose Limestone: The messive brown limestone outerops
in two rather widely separated areas. The first exposure is of two beds of
not over ome foot each, separated by 18 to 20 inches of mica schist. These
beds follow the erest of a emall ridge, and are also exposed in dip slopes.

Pigure 5 - Dip Slope Outerop of Brown Quartzose
Limestone. (T5W, R13W, 8Ei, Sec.l)

The émd pateh is an isolated patch of about 50 sq. yards. The constituents
of the brown type are caleite grains, quartz grains, and considerable iron
oxide cement. The beds are extensively recrystellized, ghowing rather sbun-
dant veinlets of caleite, snd considerable marmorization. Westhering accen-
tuates the quartzitic content, and a typical surface shows etching, with the
hard quartz standing out, und the caleium ¢arbonate dissolved away.



Quartazits: There cre several exposurees of quertziie in the metsmerphic
seriss, This type is not a prodominating one, but it is of particulsr in-
+erast. PirsE, tho beds are nevor over ten inchee thick, and from four to
8ix inohes 1s the average. There are at least seven distinet beds, out-
oropping through the mstamorphic body. They have slight lateral extent and
grade rather quickly into the mica schists that are invariably assoclated
with them. 7The quartzites show excellent banding, that probably represent
the former bedding. This bedding is acoentuated by magnetite lamellas that
separate translucent bands of quarts, well metamorphosed. In a specimen
2x3x2 inehes, seven distinet quartzose layers alternated with magnetite lay-
ers. There were also seversl transitions. Perhaps it would bs proper to
refor to the magnetite bands as "heavy mineral zones", as the exact compo-
sition of the dark zone is hard to meke out. MNagnetite is surely present,
also garnet, and possibly other minerals, Weathered beds of gquartzite are
deeply stained with hematite and limonite, derived from alteration of the
heavy mineral zone, The detrital series from whish these schists were formed
was oertainly lacking in pure sandstons beds, if the thiokness of @uartzite
compared with the amount of schist 1is a true indicator. The original sand-
stones from which thess quartzites were formed were of limited sxtent, both
horizontally and vertically, and were probably of lens-like gharscter.

Talo, talo-actinolite, and Actinolits Sghists: Thess ihwree typss of

sohlist ere extensively developed om the northwest, mmodiate)& above the

bottom, of the anticlinal valley of the metamorphic area. They accur ap-
proximately along the axis of the antisline, Only ons othsr area of these
rooks haa been observed. This is on the soutbwost side of the antisclinal
valley on & part of ths siructure where deformation has gontorted the bheds

and developed folds of all types, and abundant shear zones. Thess three



types cro Pouwd intimotely nssoolated with one sxother. Thoy cre of suffi-
clsnt iniareat to warrsnt separate description.

Talo Schist: The talo schist is cheracteristically of a light groenlsh-
grey color. It is very resistant to weathering, except when eheared, and
thus it stands out in bold outerops., In the tsle are peguliar bleb-like
masses, gomposed of limonite, that show & distinet paralleliss, in the di-
reotion of follation. Thess brown messes wara probably onee erystalloblasts
of pyrite, predominantly, and some garnet. The garnet has been observed only
partially weathered. Bame of the erces sectlions of the now lmnxtfbiuu
suggest that they were derived from a mineral that eryetallised in subie form.
Tals schiste in small beds, without srystalloblasts, has bean observed.

Talo-sstinolite 3chist: This type of schist is extensively developed
looally, where the gensral series was intruded by a diorite that is now some-
what extensively altered, probably by the final forces that were gompleting
the mitamorphism of the sedimentary series. Around the margins of this small
diorite intrusive, tale sehist 1s host to countless suhedral erystals of pale
groen actinelite, which have grown in the tale in sn interfingering pattern
of many erystals of varied sises. One orystsl is 4/8 x 3/8 inghes in cross-
section and shows well-developed prism faces. It extends above its host
about 5/8 inghws. BSome orystals are over an inech in length. In sontrast to
W talo schist, this type is non-resistant to weathering, sand the indiecation
of the presense of the type is sotinolite orysial reanants in thin top soil.
Talo-astinolitos are also developed along the lesally deformed limb of the
large anticline. |

Astinolite sschist: The trus astinolite schist is composed of gramslar,

fibrous, and rediating messes of zrayish-green actinolite that show the e-
longate forms of an amphibole, but no suhedral boundaries, Deformetion



within the radiating masses of orystals is marked. Many of the groups show
streas in themselves, The bundles of crystales are as large as from two to
three inches in length. Aoctinolite is the only megascopically determinable
constituent. This type is well developed in a shear zone on the northwest
flank of the sntloclinal valley.

Ohloritic Types: All transitions between true amphibole schists, bio-

tite schists and chlorite sohists, are obtainable. The true chloritie type
is somewhat rare. One typse oconsists of abundant chlorite, a golden ysellow
mica, and a few iron-stained quarts grains. It is excesdingly well foliated,

the planes of schistogity being very irregular and as thin as paper.

There are thres sohist types of unusuel interest which remain to be
deseribed., They probably ocour in but a single exposure in the aree, but are

worth separate desoription.

Orthoolase (?) muscovite Schist: Rounded crystalloblasts of a pinkish

feldaper, probably orthoclase, about 4 x % inches in cross section, embedded
in a ground mess of muscovite and quarts characterize this type., Ite sppesr-
ance is very striling. The crystalloblasts are so arranged thet they show
the direction of well devolopsd follation. They evidently lie between paper-
like sheets of host, along the planes of schistoeity.

S8illimsnite-muscovite S8chist: Orystale of probable sillimanite, ar-

rangsd with long axes parallel, and aversging sbout 5/8 ineh in length, in a
matrix of muscovite and quartz, is charecteristic of this type. The crystals
show exgellsnt euhedral boundaries. Most of them lie parallel to the direc-
tion of foliation, but an occasional sillimanits is oriented asross the plane

of schistoeity.
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Amphibolite: Pure amphibolite is rare. Only one or two exposures
were seen., This type consists of unoriented small subhedral crystals of
hornblende that sre grown together in a texturs which suggests the type was
onee & plutonic rock. The exact relationship of the amphibolite to the rest
of the series was indeterminite.

Other Types: Several outorops were seen which strongly suggested that
the roek was derived from a rock type of voleanie origin. OCertain specimens
show indication of a remnant porphyritic texture that sould, without steetch~
ing the imagination too far, be said to be suggestive of an extrusion of

volesnie type. Detailed petrogrephic studies of these types might aid one
in reebhing a definite coneclusion in this matter. Graphite schists were ob-
served, and one small specimen of corundum schist was obtained. The outerop
could not be located.

Transition Types: Where the granite in-
trudes the schist, a wide transition

zone is formed, in whiech the granite mag-
me and solutions from the granite have
extensively altered the schist mass, In
this zone were found many varieties of
rock that can be definitely referred to
the schist. Gneisses are characteristi-
cally present, with scid bands of the
feldspatic minerals of the granite, and
basic mica bands. As the granite is ap-
proached, the schistoeity of the

Figure 6 - Schist Cut by Granite In-
trusive. (TSN, R12W, NWi Sec.7)




-21 -

regionel rock becomee less obvicus until it entirely disappears and the gran-
ite has completely sssimilated and formsd a hybrid rock near the contact. In
this transition zone are found true schiats and true sranites and all grada-

ticna from one to the cthaer.

The Pelona Schists Outside of the Area of Detalled Study: Several trips

were mede into the schist area to the west of Vincent. All through Bouquet
canyon, which is eroded across the series, the formation seems to be very much
more uniform than in the Vincent area. It is essentlally of darker color,
more ohloritic in all its phases, and containe much less sericitic mica. The
body seems to be somewhat lees deformed; what deformation there is being on

a larger scale rather then of local character. Ome would expeot this to be

true in passing to regions more remote from the San Andress fault.

Origin of the Metamorphioe Series

The entire section of metamorphic rooks exposed in the Vingent ares
is, without doubt, derived from a series of clastic sediments, predominantly
ahalea, with some limestones, sand sandstones. The presence of extensive bod-
ies of micaceous rocks, with quartz, indicaetes that fine shales, in part
arenaceous, probably mede up the bulk of the detrital series. Little true
sandstone was present, except as thin lenses whioh, when metamorphosed, be-
came quarizites. The limestone beds weres not extensive, but their originsl
character was essentially the same ss it is todaey.

Throughout the series, there is no evidencs to show that the regional
foliation was developed at an angle to the former bedding of the detritsl
series; on the contrary it seems ogertain that original bedding and planes of

schlstoclty are parallel to one ancther. The best evidence for this is
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the interstratification of so-called "heavy mineral" zones, and quartzose
layers, in the quartzite beds. In the mind of the writer, these zones are
not the result of recrystallizstion, but represent original bedding. Develop-
mant of foliation at an angle to original bedding would have partly obliter-
ated, or at least altered the bedding planes. The quartzites would then show
two structural planes, bedding and schistoolty. Since this ls not the ocaase,
it seems that metamorphism of this series of sediments was acoomplished by
daproialon of the series and intense alterstion by extreme downward pressure
whish produced regional metamorphism, whioh partially recrystallized the
minerals snd developed foliation. BSugh an effsct eould be produced by the
weight of overlying materials or the development of intense struotural force.
Deformation of the series was eaccomplished after metamorphism. This subse-
quent deformation probably has been a factor in the formation of the tals,
talo-aotinolite and astinolite schists along the axis of the steeply dipping
snticline in the schists.

Hulin®, in his dissussion of the Rand mountain sehist (60 miles north-
east of the Vinoent ares, a seriss whioh 1s strikingly similar to that of the
Vinosnt ares, see "Correlation®), believes the sotinolite- amphibole schists
to have originated from sediments in a series of volcanic origin, rather than
by sdded strength of dqfemtion along the axis of a fold as suggested by
the writer., He states: "The origin of the amphibole schists appear to offer
no difficulties, Pure aoctinolite schists ocour sharply interbedded with
noraal mica-albite sohists, indiocating sudden changes of short duration from
the normal sedimentary sequence. The beds laid down during such periods are
interbedded amiaws:asvmpl #9dLients; they show no relic textures but are

completely recrystellised and sohistoss, showing an originel material highly

14 - Hulin, C.D. Geology and Ore Deposits of the Rendsburg Quadrangle of
California. Oalif. State Mining Bureau Bulletin 93, 1925.
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susceptible to metamorphism. In the mejority of ceses, however, the composid
tion of the amphibole smchists suggests an admixture of a basic material with
the normal shales. The only explenation which will fit all the facts is that
of basic voloanie tuffs interbedded with or mixed with normal sedimsnts. In
times of intense voloanic activity, beds of nearly pure tuff would be depos-
ited, now observed as actinolite or tale schists. During periods of lesser
activity the tuffs would become thoroughly mixed with shales... Suech mixture
as we nov find as amphibole-albite sohists... "

The above hypothesis may aocount for the actinolite schists. On the
other hand, if sugh be the oase I fail to see why a congentration of such
rooks should be present only in uushﬁtmtum feature as the antieline
of the Pelona asries, unless the more intense deformation along the axis
somehow aided the development of the talo-actinolite schists.

Qorrelation

As early es 1902, Hershey suggested that the Pelona schists might rep~
regsent & definite widespresd development in California. 8Sinege I am not
feamiliar with any of the schist aress mentioned by Hershey, other than hav-
ing visited both the Klamath and Rand region, and have but gensrally observed
these rocks, I shall quote from various suthors to show how the Pelons is
placed in relation to the other schist bodies of the west eoast.

In his 1902 paper Hershey uyalsa %30 strongly have I heen impressed
by the similarity in lithology and sequenee of the dark member of the Pelona
schists (that member described as gharacteristio of the western extension of
Sierra Pelona in the vioinity of Bougquet canyon) and the Abrame wmica schist
(Klamath mountains), end their maried 4issimilerity from any schists observed
enywhere else in Californis, that I propose to sorrelate them tentatively.

15 - Ref. ocit. pp.l.
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"The coarse yellow sohiste forming the lower member of the Pelona series
(the so-galled yellow member is the one pressent in the Vingent ara‘a as nearly
as I ocan dstermine) have not been identified in the Klamath region. 8o far
as known thelr horizon is not due at the surface as the Abrame schists have
nowhers been suffioiently elevated and eroded. We, therefors, probably have
in Bouthern Californis older rosks than any imown in the northern part of
the state."

Ten years later, in 1912, Hershay again discusses the Pelona series in
sonnestion with a paper on the Belt series of northern Idaho. He ntatulés
“In discussing the Pelona schists... I suggested thet they are of the same
ags a8 the Abrams mica schists of the Klamath region. Last year I became
acquainted with another area of the Pslona series. It constitutes the
greater portion of the Rand mountains near Randsburg in Kern County, Cal-
ifornia... In the gray schists area {of the Rand mountains) I noted bands
of quartz schist, hornblends achist, chloritisc schist, and sotinolite schist,
characteristic features of the Pelona series. BSince the two areas are only
~ about 60 miles apart, I correlate them with conaiderable eonfidence. I pro-

pose, further, to extend thw name Pelona series over the Abrsmsemad Salmon
formations of the Klamath region. I believe this Pelona series has a defi-
nite time position in the Geology of the Paciflo Joast aguntry, comparable
with that oooupiad by the Belt sories of sedimente. It ia the youngest im-
portant Archean series,., '

After reading the article from whioh the above quotation was taken,

I looked up the latest work on the Rend schist seriss, by 0.D. Hulin. I
had already written the deseription of the types of the Polona series as

I had observed them before toushing Mr. Hulin's paper. With this in mind,

16 - Ref, cit. pp.2.



and a recollestion of the dolineation of types given in the last fow pages,
the reader will readily #ee that the desoriptions of this paper and that of
Mr.Hulin's might easily be related to desoriptions of the same set of rocks.
One may oheerly see why Hershey correlated the Rand and Pelona seriea. The
desoriptione as given in thie paper and the one on the Rand series tally al-
most exsotly. Hulin states as follows}’; ®THE RAND SCHIST -- Rocks of this
group eompose the bdulk of the Rend mountains, As mapped, they eover an ir-
regular area whose nmeximm éxtont is about ten miles from northeast to
southwest and over four miles from northwest to southeast. An ocoasional
outerop projecting through the alluvium to the northwest of the Rand moun-
teins indicated that the total extent of the Rand schist is probably muech
greater than would be indicated by shephmagping. (True., I observed schists of
similer character to those of the Pslona and Raend, in an islend in the allu-
vium in the Mojave desert basin about 20 miles east of Lancaster, Californies,
which is between the Rand mountains and Sierra Pelona ridge. This might in-
dicate that the whole Mojave basin betwsen these two ranges is underlain by
the Pelona series.)

*Over most of the arsa ococupied by the schists... the predominant type
of rock reprssented is s mica-albite schist. The rock shows highly de-
veloped schistoolity...

*Next in abundance are numerous amphibole schista,

*Many of the schists in this group gonsist of practically purs actin-
olite. The actinolite, light green in color, oscurs in @adisl bunches or
groups of interlocking orystals, long axes of both minerals lying in the
plane of schistocity. Loeally the astinolite may disappear, leaving beds
of practically pure talec whiech may be up to two or three feet in thickness,

17 - Ref, oit. pp.22.
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In these sohisis hornblende may taks the plece of actinolite although the
latter mineral is by far the moss ocommon.

“The types just deseribed, the actinolite schist, actinolite-tale
schist, talc sohisi and hornblende schist, are regarded as extreme types in
a series, and are to be found only in somparative minor amount...

"Quartzites and limestones occour throughout the series interbedded with
the mica-albite schist and the amphibole schists. They vary in thickness
from a foot or pessibly lesa to over ten feet. They form sontinuous beds,
lensing out in all direotions, at times only a few hundred feet in length;
et other times traceables for over a quarter of a mile,

“The quartszites vary greatly in purity. In many cases they are massive
and consist essentially of pure gquartz... In other osses a goarse parallel
structure 1s developed as & result of thin layers of light brown mice which
parallel the schistoscity of the adjoining rooks. (Might not these be similar
to the "heavy mineral" zones, so-called, included in thia paper in descrip-
tion of the gquartzites? )

"The limestones are white to light gray in color and appear to be
elightly ocarbonaceous but otherwise pure. Quite contrary to what might be
expeotad, these limestones have besn but very little affected by recrystal-
lization... Limestones are considered generally to be extremely susceptible
to meteamorphism, but here, interbedded with rooks that have been completsly

recrystalliszed, they appsar to have been one of the most resistant types."

I think that the similarity of the limestone beds, in both cases being
most resistant to metamorphic effects, is one of the best points by which

correlstion can be made, becmuse, as pointed out, limestones are generally
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very suspeptible to forces of recrystallizetion, and here are two rather
closely sllied regions whose metamorphic series show similar charasters, both
having limestones that have bsen extremsly resistant to reerystallisation.

Age of the Pelona Series

Becaune of the similarity of the Rand and Pelona series, I am going to
tele verbatim the age discussion of the Rand series and apply it to the
Pelona. At its best, the criterie applied to determine the sge can only be
relative snd theoretical. Of the age of the Rend sehist Hulin says’’;

“The age of these two groups (ihe Johannssburg gneiss and the Rand schist)
is believed to be Archean. The age can be inferred solely from a eonsidera-
tion of their petrology, and comparison with formations of nearby regions.

“In the £1 Paso mountains aeross the valley to the north (10 miles from
the Rand mounteins and 40 from the Pelona schists), marine sediments believed
1o be Palesolc in age, though intruded by quartz monméaibe, show practically
no effests of metemorphism. Still farther north, in the Inyo mauntains,
marine sediments ranging in age back to the Pre-Ommbrian are similarly but
little nlta:mll.

"In the desert ranges to ths north and northesst, namsly the Argus,
8late, Pansmint and FPunersl ranges, sedimentary strata ranging frem Cembrian
to Permlan in sge are practically unmtmrpheudz.

"In the region te the south, rocks belisved to be of Palezole age,
whils more or less affected by ha.t.hant@u invesion, have not besn subjected

18 - Hulin, 0.D, Geol. and Ore Deposits of the Randsburg Qusdrangle of Calif,
Bulletin 95, California State Mining Burean, 192%. (Ref. oit. pp.22)

i - Knopf, A. and Kirk, E.E, Geol. Regonnsissanse of the Inyo Renge and the
Eastemn Slope of the Sierrs Neveda, Oalif. U.8.4.83, Prof, Peper 110.
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to the same intensity of action suffered by the rocks of the Rend mountains”.
Further sast, in the Bristol range, sediments of Lower and Middle Cambrian
and Carboniferous age are known whioh are but little a).torad.t' 8¢111 fur-
ther east, in the Grand Csnyon section, sedimentary strata of Algonkian age
are not ﬂtwrphoud.a

"Sinos nowhere within this provinee or in adjmsent regions have rocke
known t0 be younger than the Archesn in age suffered the saxw intonsity of
metamorphism as have the Johannesburg gneiss and Rand schist, these groups
mwt, at lesst until further evidence is forthooming, be considersd to be

Arehean in sge."

Furthermore, in the Vincent area alone, one must allow for the em-
plagement of four types of pluténie rooks, uplift end eresion of these bod-
ies, the deposition of the Eseondido series and socompanying outpourings of
lava and deposition of tuffs, and subsequent upliftaand erosion 48§ the:pres-
ent state. This must have taken a very long time. Pre-Oambrien is nons too
long age for this Pelona sories to have heen deposited.

While Hulin presents valuable data and evidense upon the point, I be-
lieve that positive snd sonclusive proof of the age of this series still
remaine to bs found,

No foesils have ever besn discovered in this arsa.

3 - Spurr, J.E. Desoriptive Geclogy of Nevada South of the Fortieth Parallel
and Adjsgent Portions of California. U.5.G.3. Bulletin 208 (1903.

4 - Qlark, O.%, Lower snd Middle Cambrisn Formations of the Mojave Desert.
Bulletin Dept.of Geology, University of COalifornia, Vel.l13, pp.l-7, 1921.

5 - Noble, L.P, The Shimmo Quadrangle, Grand Canyon Dist., Arizona.
U.8.3.8, Bulletin 349, 1914,
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Plutonic Rocks

The plutonisc rocks of the Vingent area ars represented by four well de-
fined intrusives: snorthosite, grmnodiorite, ayenite and granite. The fol-
lowing chapter will deal only with the petrographic descriptions and with the
megascopio features that are of ald in field and laboratory determinations of
the types. Genetic relatlonships will be disoussed under a separate heading.

Anorthosite: The anorthosite outcrops in four separates divisions in
TSR, R12W, Sec.l7 and 19. This formation ocoupies a narrow belt running in a
northeasterly direction, approximately NSO®E. The belt is of low relief, end
it appesars as if the asnorthosite is expoesd because erosion has progressed
deeper, and into the older rocks. The anorthosits cuts the complex, oldest
series in the area. It shows two e¢losely related phases, both magmatically and
mineralogically. The typieal rock is coarse, equigranular, bluish-gray to white
in color, and is assoolated with a derker, apparently dioritic phase, that one
would hardly suspect to be part of the anorthosite body. These dark dioritic
phases ocoour in bands and stringers throughout the anorthosite in no partiou-
larly regular fashion; they often give the rock a distinet gneissic appearansce,
as if the anorthosite was cutting an older series, and had in part injected it
to form a lit-par-lit gneiss. This wes the original sonception of the anorth-
osite, and its banded associate. No transition zones, or definite contacts
were observed to confirm this, however. In a trip to the region, the writer
was accompanied by Dr. W.J. Miller, of U.C.L.A. After seeing the exposure he
stated his belief that the banded derker types were facies of the anorthosite,
formed during emplacement, from the snorthosite megma. His idea is based upon
similar phenomens observed in the large anorthosite body in the 3an Gabriel
mountains to the south. In this large body patches of dark anorthosite ocour

hotorogox)g\uly in the midst of anorthosite of the most homogeneous oharucter19.

19 - Personal Communication.
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This belief was confirmed o the writer's satisfaction when the petro-
graphic studies of the amorthosite were complete. Slides of both phases
showed tho same essential constituents in about the same proportions, with
less than 5% dark minerals in all but one case, and in thst case the field
relations showed the rocks to be distinotly part of the anorthosite. The
type rock is holoorystalline, Hypidiomorphis, equigranular in texture; and
is composed of bytownite, in subhedral grains showing pericline twinning
magnetite; hornblende; apatite; titanite; and alteration minerals ksolinite
and sericite. The banded charaster of some specimens is not revealed in
thin section. Magnetite is quite sbundant as an nocessory, and seems in
some cases to be of sesondary origin, filling the cleavege and fraoture
planes in soms of the grains of other minerals.

The following table summarizea the mineralogical features of the an-

orthosite in the slidees that were prepared.

Texture 801 3ch 805 807 So8_ |
idiomorphic X x X x X
Holoorystalline ‘ CX X X x x
Insquigranular R ; ‘ |
Equigrenular X . : |
Constituents ' ?
ssentisl Minerals
Plagioclase x X
Bytownite ; i |
Lebradorite X X
Accossory Minerals
Hornblende X X x x
Blotite X '
Apatite X x X
Magnetite x x X x
Titanite X X X
Alt%ration Minerals x
idote ..
?pmlmite 3‘ % x X
Sericite L X r
L Red iron oxide X ] L

Remark: SOl: Poseibly greater than 10% Fe-Mg minerals in this case.
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Figure & - Photomicrograph of Anorthosite. X27. Orossed Nicols.
(By) Bytohite, (Hb) Hormblende, (Mt) Magnetite.
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Granodiorite: The grenodiorite is the predominating plutonite ?;louth of
the bagse of the Psalona ridge extension. It is exposed ohlefly in lslands in
the alluvium, but it ocoupies one major area east of Soledad pass, and also
the large hill weat of the pass, underlying the main body of voleoanis rocim.
Ths distinotive fesatures whish identify thles typs are its pronounced gnelssie
struoture, whish is acoentuated hy the orientation of the hornblende orys-
tals; and sscond, the {typical subhedral to euhedral boundaries shown by the
hornblende. A variation in the granodiorite sosurs in contact with the syem-
ite in T5N, R12¥, Sec.24, where it develops a higher ferro-msgnesian gontent,
snd loses the gneiseles strueture. This variety is of very limited extent.

A sinmilar variation is feound in a larger body to the south.

The rosk is holoorystalline, hypidiomorphie, equigranular; is ocomposed
of plagioslase (andesine); quarts, showing strain figures; mioroline; consid-
ersble hornblande of strong pleocehroism, Z-blue green, X-yellow green; titan-
ite; apatite, in good euhsdral orystals; msgnetite; and alteration products,
epidote, keolinite, serieite, and a red iron oxide. A c¢ataclastic texture has
developed. The grains are crushed and broken.

Syenite: The syenite body ocoupies the greatest area of the plutonic
sories. It comprises the entire % extension of the Sierra Pelona. It
1s characteristically weathered, and a few good exposures are engountered.
Even where the Edison Power Company has built a road across the ridge, expos-
ing the syenite in outs, the roek is so badly altered that in only one place
was a spesoies obtainable from which a ssction sould be made that showed
fresh grains,

The body is fairly homogeneous, of a rather dark yellowish brown color

(mainly because of alteration) and of medium grain. Losally, quartz-rich
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Figure 9 - Photomicrogreph of Granediorite, showing characteris-
tically lerge titenite coryetals. X27. Nicols Uncrossed.

Figure 10 - Photomicrograph of Grancdiorite. X27. Nicols COrossed.
(M) Mierocline, (My) Myrmekite, (Pl) Plagioclase.
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variations were noted. These occupy very small arseas and grsds almost at
once into the trus sysnite body, with no evidence that the quartz-rich
facies is a body of different origin. The rock often contains a small a-
mount of quartz, but always less that 107,

The syenite is holosrystalline, with a hypautomorphic granular texture,
similar to that shown by Jomnnunzo, as typieal for a corunum-syenite from
Renfrew County, Ontario. By far the most abundant constituent is microper-
thite, whigh is in some cases almost sub-mieroscopic. This intergrowth makes
up at least 90X of the whole., MNicrocline and fins twinned plagioclase,
probably eligoolase; a fibrous amphibole (hornblende), which in most cases
is pretty well broken down; subhedral grains of epatite; titanite; zircon
and magnetite; and oceasional quartz grains compriss the remaining 10%. Al-
teration products are keolinite, serieite and red iron oxide.

Locally the syenite shows cataolastic and gneissoid strustures. These
are best developed in the large shear sons, which adjoins the syenite on
the north flank of the Sierra Pelona extension.

The syenite is ocut by osocasional pegmetic dilkes, that may be offshoots
of the later granite.

-

20 ~ Johannsen, A. A Descriptive Petrography of the Igneous Rocks.
Part I. ppo}&, Figur. #70
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Pigure 12.

Photomierographs of Syenite. X27. Crossed Nicols.
(P) Perthite, (M) Mieroline.
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Pigure 13 - Photomicrogreph of Syenite. X27. Orossed Nicols.
(P) Perthite, (Hb) Hornmblende.

Figure 14 - Photomicrograph of Granite. X27. Crossed Nicols.
(M) Mieroeline
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Resume of the petrography of the syenite body:

Texture T78G2 | 805 ! 8012! 5025180205029 80571 8059
Holoerystalline CX x X . x X : X X ' X
Allotriomorphie x x ;

idiomorphic . ‘ X X ' X X X
Equigramilar ' ' ‘ i
Insquigranuler i ’

Oonstituents

Essential Minerals .
Mioroperthite x x x X x X x x |
Microsline X X x x X X x X

Agoessory Minerals 1
Plagioclase X X x _x X X 3 X

Oligoolase ‘ ‘ ‘ x )
Quarts x X x
Hornblende ' L x X x x x

- ) x x x x x

oXeNS X
Musgovite 7 x x
M tite x X X x X
i ireon ‘ X x
Titanite X » i

X _Ohlorite x x ‘

Alteration Minerals B !
Seriocits 3 x X Xx_ |
Kaolinite x x X x x x|
Epidote ' X x_ .;'

, Red iron oxide i i \ R | x

Remarks: 802: Thick section.
80%: Granite phase, greater than 10% quartz.
8C12: Some myrmekitie~like intergrowths.

Orsnite: The granite is the youngest plutonie¢ rock in the region. It
ococupies areas east of Soledad pess, and an area to the west, in T3N, R12W,
SW} Sec.7, and R13W, 8W% Sec.12. In the first area, the greanite intrudes the
granodiorite; in the second, the granite intrudes the sohist. The rock is
typieally light-colored snd fine-grained, with a very small porcentags of
dark minerals. Locally the granite shows slight gneissic structures ,' es-
pscially near the schist-granite contect, where assimilation of the schist

has taken place.
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The granite shows some textural varietions, but the mineralogy is re-
markably uniform for speoimens from widely separated exposures. Quartz is
abundant in anhedral grains; misrocline is the potash feldspar rather than
orthoclase; plagioclase is present in smell quantities, generally andesine.
Biotite, epatite, and zircon are pressnt as acocessories. Aplitic types
carry garnst. Occasional myrmekitio-like intergrowths are observed. The
rock is holocrystalline, hypidiomorphic, inequigranular,

Bummary of petrography of granite member:

Texture J 808 | 8015 | 8020 | 5034 [8050(1) [3050(2)
_Holoerystalline X X x x X x
~_Alletriomorphiec X x x x
__?gﬂdiomrphio X X
___EBgquigranular X x x
Imquiﬁrnmlnr x x x
Cons{Btusnte -
TEssential Hmrala
Quarts . X x X x x X
Mierocline b x x X X
Agceasory Minerals
Plagioglase X X X
Andesine x X x
Microperthite | X
Magnetite X X x x
Apatite x X X
Zircon x
Biotite x X X
Titanite p
Garnet ] X
Alteration Minerals !
Epldote f X X
Caleite X
Sericite i X X ‘ {
Kaolinite M X x X X o
Chlorite f x X L X .
i Red iron oxide | | ’g__x |
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Correlation

Correlation of plutonic rocks is difficult, even when detailed petro-
graphic comparisons can be made. To correlate igneous rooks of the type
above described, by comparing textural and field relationships in adjacent
arees, of which the writer hes little first hand knowledge, is doubly dif-
fioult. In discussing the above types with Dr. lw.m.lloral, he places the
anorthosite as that of the San Gabrisl body proper. Ho states that he has
not found syenite in the plutonic rocks of the San Gabriel range, but that
the granodiorite is similar in sppearsnce to the Lowe granodiorite, and is
possidly a phase of that body. The granodierite body is known by the

writer to be present in the areas immediately south of the Vincent area.

Age

The age of the plutonic series can be placed only by comparison.
Assigning the last great plutonic invasion of the Pacific goast region to
Jurassic tims, and assuming the latest intrusive to be of that age, the
granodiorite falls in the group. As the relations between the other plu-
tonic series ars very obscure, only an approximate statement of relative
ags may be reached. The syenits seems older than the granite, preceded by
the granodiorite, and then by the anorthosite. These bodies represent ac-
tivity from the time of the Pelona schists to the Jurassic granite.
Rornhoyzz oalls the granite rooks of Soledad pess "Mesozoic* granites.

The writer fully realizes the inadequacy of the above statement, but
it is the best that can be made with the evidence available in the area.

21 - Personal Communiocation
22 - Ref, oit. pp. 1
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Hypabyssal Rociks

The hypabyssal rooks somprise only four types that need but brief
mention here. Lemprophyrio dikes out the old complex ssries and the gran-
odiorite. They are cosrse grained, equigranular, principally of hornblende.
Dioritie diles cut the schist in two places. They ars gomposed of horn-
blende, epidote, apatite, and plagloclase, Pegmetites cut the anorthosits,
syenite, and schist series. Silexite dikes and querts veins are present in
the schists. Aplites are the youngest hypabyssal rosks and eut the granite
and granodiorite.

The dike rocks are not prominsnt features of the plutonie bodies, and
hense it is not deemed lmportant to give detalled desgription of the types.
Slides were made of the dioritie types that cut the schist.
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Petrogenesis

The field conditions under which the study of the iantrusive relations
of the plutonic serisa of the Vingent area were made are such that the def-
inite ordsr of intrusion of the four plutonic rocks has not been aatisfao-
torily determined. In oddar to construct an approximate time relationship
betwean the series, 1t has been necessary to make many ianferences without a
sufficient background of evidence, and to make assumptlions (for hypothesas
only, and not conclusion) that may at a future date prove dangerous. In re-
gard to this series, it may be stated at the outset that only the most in~
complets history cam be derived from observation.

A sumsary of the relationships of the four types as the writer has
placed them, proposes tha following order from oldest to youngest: orystal-
line oomplex, ortho- and para- roscks, cut by sn anorthosite intrusive; this
followed by general intrusion of granodiorite; the syenite; end the youngest
intrusive, ths granite. The following paregraphs will disouss the types in
relationship to the older rocks, presenting evidence for each, followed by

a brief discussion of the origin of the types.
Anorthosite

General: Because of the frequent intrusive association of the
anorthosite with the crystalline complex, it has been placed as the oldest
plutonic series. Huge tongues of anorthosite cut this EMepapevallpd-toithe ..
regional strusture. The anorthosite in turn is ocut by pegmatite dikes that
may be offshoots of the later granite. The anorthosite has never been found

in relation to any of the younger plutonic rooke in the Vincent area.
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Origin: The origin of anorthosite is one of petrography's most per-
plexing probleme. BSeveral hypotheses have been presented, two of which have
found rathor wide tentative acpeptance among petrographers.

The most conoise summary of ths anorthosite hypotheses wes presented
in a paper by Miller, in 1931, He states as follows®’; "Two important
hypotheses in regard to the Adirondsck anorthosite heve baen advocated end
elaborately discussed. Ons of theses is by Bowen, and the other by the writer.
Bowen's iwpathssisl may be very concissly stated ss follows: (1) intrusion
of a gsbbroid magms in the form of a lascolithy (2) developmsnt of an upper,
shilled, gabbroid border fasies; (5} settling of mafic orystals in the magme
to form gabbro and peridotite at the bottoms; (4) mettling of plagioclase
orystals to form anorthosite above the gabbro; (5) solidiflcation of resid-
usl sysnite-granite magma in a position between the anorthosite and the
upper ¢hilled bordsr.

“The writer's hypotheﬁisa may bs very concisely stated as follows:

(1) intrusion of a gabbroid magma in the form of a laccolith; (2) develop-
ment of an upper and outer chilled, gabbroid, border facies; (3) probable
settling of mafic orystals to form gabbro and peridotite at the bottom;
(4) solidification of the residual plagloclase-rich megma to form & large
body of snorthosite between the gebiro and the c¢hilled border.®

The sbove statement was epplied to the Adirondack snorthosite, The
essontinls of the origin of the anorthosite, however, apply to any body.

Prom slight experience in the Vinsent ares, and in the area to the
southwest, I helieve that the hypothesis of Miller more nearly explains the

25 - Miller, W.J., Anorthosite in Los Angeles County, California.
Jour. of Geolegy, Vol.XXXIX, No.4, May-Juns, 1931.

1 - Bowen, K.L. Jour. Geol., Vol.XXV, (1917), pp,205-43; 500-512.

2 - Miller, W.J. Am, Jour. Sei., Vol.XVIII, (1929), pp.3835-400.
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observed field facts. Dikes and apophyees of anorthosite cutting country
rook appear to be unrefutable evidence that anorthosite, although a mono-
ﬁmmxa rock, cen produce the seme results that any plutonie body of
normal type may accomplish.

Granodiorite: The granodierite presents a unique problem. Its relation
to the anorthosite is not known. By spudying the areal map accompanying this
report, one sees that snorthosite end granodiorite, syenite and granodiorite,
and granite end granodiorite are mapped in contact with one snother. The ex-
posures are badly weathered, and covered with soil or alluvium. Most careful
observation hes failed to reveal a ¢lue as to the relationship in the first
two cases. The granite may definitely be plasced as younger than the granod-
%ariu. Intrusive relations seen in the weathered outerops slong the Edisen

Figure 15 - Granodiorite eut by Granite Dike.
(% mi. ew. of Vincent, on State Highway)

Power road that passes through the area point to the grancdiorite as being
older than the syenite; these justify the placing of this typs next younger



than the anorthosite. uillorab' informes me that nowhere in the 3an Gabriel

range, where enorthosite and granodiorite are adjacent, has he been able to
determins the relationships. Faulting, erosion or alluvium haeve always in-
terfered. This relationship is one that may, at a future date be worked out,
if new exposures in aress yet unknown, are discovered. Miller pleces the
Lowe granodiorite of the San Gabriel, whioh he tentatively correlates with
the Vincent granodiorite, ss a younger series than the anorthosite.

Syenite: The syenite is alone in the Vinoent ares as far as proof of
its relations to the other plutonic rocks 1is concerned. Osrtain indicatory
evidences may be presented, but not definite ones. Along the Edison Power
road which crosses Pelons ridge, are deeply weathered exposures of what ap-
pears to be granodiorite. These are badly faulted. (In shear zone.)

Because the syenite nearly surrounds the o.ppmn't: granodiorite, it would seem
that the granodiorite was ocut by the syenite. A second observation in the
southwest sorner of the ares, also is of the same nature, This is, I realize,
poor grounds for age relationships, but it is the best that can be presented.
The syenite 1s cut by pegmatic dikes thet are probably granitic offshoots.

24 -~ Personal Communication.
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Granite: The grenite cuts the granodiorite end schist in definite
dikes and apophyses. If the pegmatite dikes thet eut the snothosite end
syenite bodies may be considered to definitely represent the granite, it
may be stated that the granite cuts all the other pmtam‘lm of the area.

Pigure 16 - Dlagrammatic Section Showing Granite Cutting Schist.
(2' x 3') (T8N, R12W, Center 3W1, Sec.7)



Dike Rogks: There are three types of dike rocks in the area. Coarse
lemprophyric dikes cut the orystalline complex in distinet intrusions at an
angle to the gnelssic structure. What are apparently the same dikes also
out the granodiorite, and may ocut the anorthosite. The pegmatic dikes re-
forred to below cut every type older than the granite. The youngest rock
in the area consists of aplitic dikes that out the granite and granodioriteg
east of Soledad pass.

Gf: Gra!}!'t& ;
GD- Granodiorite
Ap = Aplite

Pigure 17 - Aplite Dike Cutting Granite and Granodiorite.
(TSN, R12W, W Center Sec.23)
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Origin of the Granitic Plutonites

The grenodiorits, syenite, end granite are members of & consangulnscus
geries that wae probabdly derived from e gingle granitic magms. By reference
to the summaries of petrographic studies on pages 30, 37 and 38, one sces
at onge that miorocline and microperthite ere the abundant easential minerals
in the syenite; mioroocline is the potash feldspar in the grancdiorite, and
also in the granite. Microperthits also appears in one slide of the grasnite.
Beaides this, the three types contain but a small percentege of dark minerals.
Because of the apparsnt mineralogle relationship between these three types,
for them to have originatsd from a common granitic magma is the most logical
and the aimplest hypothesls to propome,

Imegins an area, underlain by a granite magma. From this huge chamber,
consider that a part of the body begins to foree its way upward, and any
portion of the magma becomes stagneted and remains in one position for a
considerabls time. Differentiastion would take place, and from the magma
would form s segregate of more basic character than a granite, say a grane-
ediorite., Ths remaining part of the original body would thus be enriched
in alkalic constituents and s syenitic body would form. These differen-
tiates would then be empleced to form the granodiorite and sysnite bodies.
Saheequently, granite, from ths underlying granitic undifferentiated body,
intruded the syenite and granodiorite. Aplitic dikes are the final "shots’

from ths granitic invasion.
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Voloanic Rooks

The voloanic rocks comprime a series that ooccupies the point of the
‘wedge" between the San Andress and Soledad pass faults, immediately west of
Soledsd pass. Besides this large srea of voleanics, there are numerous iso-
lated lava-capped "ielamnds”, and alsc complete ‘?ulmds” of voleanic rooks.

This group offered the greatest problem when differentistion of types
was attempted. The desired amount of detall was not gained besause the na-
ture of the series is sush that it offers difficulties whish cannot be over-
coms without extensive petrographie work so that correlation within the
series itssdf would be posaible. As sufficient time is not available for
extensive petrographic studies of the voloshis rocks (which s in reality
outside the mcope of this problem) only the barest superfisial treatment of
this group will be atiempted. The difficulties in differentiation of types
end pcorrelation by field methods became more apparent as field work pro-
gressed. First, the varied character of the voleanic rosks themselves;
thiswould at first seem advantageous if it were not for the fast that of the
many types observed, not one was distinetive enough to be used as & "key"
bed. Second, the limited horizontal and vertical extent of the flows and
fragmental beds. Third, excessive faulting, which prodused jostling and
settling of blocks and many lateral displacements. Fourth, the low relief
of & great part of the voleanic series, which is covered with deep soils
and ocontains practically no determinable outercops over large areas.

The voloanic rocks consist of flows, of acid and basic character, and
fragmental roeks, tuffs and agglomerates. Many types were observed, some
of which will be listed below and more fully discussed. Others will be but
briefly mentioned. ‘

Rhyolites and beasalts are the two most common flow types. The rhyolite



- 49 -

is best developed in the large area in the "wedge", while the basalt occupies
sll ths 1slands as well as large arems in the "wedge". The types of volecanic
rocks present are grayish-red tuffacsous rhyolits, as the somnonest repre-
sentative of the eid group; platy basalt; red and black basalts, some of
whioh show good flow strustures and have vesicular cavities; en interesting
amygdaloidel basalt, with amygdules of saloite, quarts, and some zeolite,
probably pestolite. One flow with obsidian bands was observed.

The fragmental rocks are extensively pepresented by tuffe, whieh are
widely distributed through the series. They sorsist of a multitude of small
anguler fragments from red, purple and gray lavas, varying in sige from 1/32
inch to an inch in diameter. These are embedded in a metrix of volesnic
esh, of a light yellowish-gray color. The distribution of the tuffs may be
determined from the asrial maps. The agglomerate is e minor member of the
series, but is generally basaltio in sharacter.

Two types appearec so interesting that slides were made of them. Both
wore basalts. The first, in hand specimen, a porphyritic brick red basalt,
showed in seotion very abundant phencerysts of soned plagloclass, sometimes
with as high as eight distinet sones, and good phenoorysts of augite. The
phencerysts are in some cases resbsorbed. Tho ground mass contained laths
of plagioslass, pyroxens, msgnetite, gless and abundant red iron oxide, in
hyalopilitic texture. This slide was so distinctive that, even though it
ia a type found only in two places in the area, a photomicrograph was takesn
of it. (See figure nexi psge.)

A socond type was a homogeneous massive bassalt, It showed small pheno-
arysts of euglte, plagioeclese, and magnetite, with a ground mass of the same
minerals, in pllotaxitic intergrowth. Sericite, kaolinite, and red iron

oxide are the alteration products.
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Pigure 18 -~ Photomierograph of Basalt. X27. Orossed Nicols
- (P1) Plagioclase, (Ag) Augite.

Because of the amount of fragmental material sand the slight horizontal
and vertiecal extent of the flow of the serles, it seems that only erup-
tions from cones, whereby small flows would alternate with explosive erup-
tions, can explain this series., No evidence of flssure eruptions is present.
The position of the source vents is unknown.

No oriteria for age determinetion is available, These are probably,
however, of Miccene age, sinee this period wes one of extensive vulcanism
throughout the great basin and the whole United Statea.

The entire discussion of the voleenle rocks is sketohy end inadequate.
The writer had to choose between concentration on the metamorphic and plu-
tonie, or voleanie roecks. Emphssis on the plutonic rocks was selected be-
cause of the writer's greater interest in these types and because their
history was indispensible in working out the areal problems.



AR
Sedimentary Rocks

The sedimentary rocks comprise four sepsrate beds which outerop rather
close together in the south central part of the area. The surface exposure
of the sedimentary series is of asmall area, but the beds offer an interest-
ing problem because of their unusually coarse character, with intercalated
beds of finer materiel. The beds gemerally directly overlie the basement
rocks, and in some cases seem to be derived in part from them. In describing
the sedimentary beds they will be referred to as Tmfy, Tufg, eto,, the symbols
meaning "Tertiary, Mioecene, fanglomerate, first bed", éte.

Tmfy Formation: This formation cecupies a small area in TSN, R12W, SE}
Sec.17. Though the surfagce distribution is small, this bed mekes one of the
boldest topographic features in the

area. The bed forms as sharp east

facing oliff over 125 feet high. A
gentler slope is formed ¥y the lowest
fanglomerate member of the bed; the
basal member is a series of thin
strata of red coarse arkosic sand-
stone. The formation lies by uncon-
formity on the granodiorite. The over-
lying rock is = massive basalt flow,
with several beds of intercalated
tuff, that interrupt the sequence of

the lava flows. One tuff member forms

Figure 19 - 125 foot Cliff of Fan-
glomerate (Tmf;) (T5N, RleW, SE} Sec.l7)
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ed cliff asbout 40 feet high, immediately above the 125 foot oliff of the
fanglomerate.

The formation has & maximim thiskness of 400 fsst. It dips 375°W at
27°. At least 375 fest of the formation is composed of boulders and slight-
ly rounded fragments, mainly of granodiorite, but alse eontaining granite,
schist, quartsite, and accssional lamphrophyrie dike materisl. These have
been derived prinsipally from erystalline rooks of the San Gabriel mountains,
or nearby areas gsontaining similar rooks. Anorbhosite has not been found in
this bed. Many huge boulders of granodiorite are found, out by aplitic dikes
that are probably offshoots of the granite magme of the reglon. (See Pigure 20)
The boulders vary greatly in sime, Measurements of several showed sizes of
3x3x3¢feet, 923x17, 3x2x1% 6x3 x5 (See Pigure 21). These range
to psbbles of less than 1 * in diameter. The fragments are held together ly
s matrix of quarts graine and red iron oxide, These cemsnting agents bind the
rock so that it resists erosion, but weathering easily decomposes the cement,
and leaves only boulders in a red sand upon the surface., This may, at firet,
give rise to the migtaken idea that the materisl must be unconsolidated re-
cent alluvium rather than material derived from a well cemented bed, The
middle member of the formstion shows boulders of the sems material as the up-
per member, but the cemsnt is predeminantly s whitish quertsz sand. This
meumber is slightly lighter colored. The basal member 1s a coarse reddish-
brown well-bedded sandstone, intersalated with thin layers of fine eonglom-
erate. The grains of the ssndstons are sub-angular quertz, with some querts
pebbles, rather well roundsd.(See Pigure 22)

The structural features of the bed are of two types; firet, stretifi-

cation; snd segond, fault atructures of sesondary origin., The finer lenses
of fanglomerate and sandstone member are well stratified snd they give & aclew



Pigure 20 - Granodiorite Boulder, Cut by Aplite Dike,
in ?Wﬁﬁﬁm (TSN, Rl2W, m ﬁ’&h‘?)

FPigure 21 ~ Boulders in Fenglomerate.
(TaN, R12W, SE} See.l7)



Figure 22 - Basal Sandstone Member of Tmfj.
(m, ley aﬁ& &0'3*»)»?)

te the general stratification., These lithologie features approximate in

Pigure 25 ~ Crude Stratification in Tmf].
(TSN, RlaW, Sec.l7)



direction the bedding of the sandstone member, and are probably definite
stratification planss. The subseguent fault structures heye developed rather
extensively. The faults are not major in the region itself, but have sltered
materially the original plecement of the formatien. On the nerth border, a
movement of Ol feet hes displaced the bed. Om the south, at approximstely
the same horizon, an anmygdeloidal bamsalt has been thrown adjecent to the con-
glomereto., Besides these there are a few small faults with offsets of from

one to five or six feet that dismember the bed. (See figures 24, 25, 26)

Figure 24 - Losal Displagement (3 feet) in Tmf;.
(TSN, B12W, SEL Sec.l7)



Figure 25 ~ Detail of Paulting Tmf}.

Figure 26 - Diagrammatic Section of Figure 25.
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Tmfo Formation: The second unit of the sedimentary roocks consists of a
very uniform fanglomerate, which is essentially like Tmf; formation, with the
distinction that its homogeneity is marked. Also, there is no basal sand-
stone member. The formation outcrops in low hills in T3N, R12W, SW} Sec.l17,
S8W} and NW} S8ec.20. The bed lies directly on the eroded surface of the com-
plex metamorphic roocks. The formation is composed almost entirely of boul-
ders of a banded granite which, according to Dr. W.J.Millarzs, closely resem-
ble the old banded granites of the San Gabriel mountains. The cementing
material is again quartz, and iron exide.

The chief feature of this bed is its weathered oharacter. Only three
definite outorops of the bed wers observed, and these only in the bottom
of the largest canyon that is eroded in the bed. Here were outcrops on a
dip slope which showed sonclusively that the bed was a unit and not merely
alluvial or wash material. The surface distribution of the bed was deter-
mined by the fiery red color that the bed shows on exposure and decomposi-
tion. The outcroppings were so meager that no attitudes could be observed.
As nearly ss could be ascertained, the bed dips more nearly south of \yent
than does Tmf;, but at about the seme angle, approximately NAZ®W at 300,

The general dip is indicated on the geologic map.

It is possible that the Tmf, formation is the faulted extension of
Twf,, No confirmation of thie could bs found, but the fault that breaks the
uppper 2350 fest of Tmf, passes sclose to the north limit of Tmf2, as if the

two might have been related, or wven ons, at an earlier stage.

Tafs Formation: This bed is the most vatdable lithologis:wnid:inikhe
area. It laps up on the flank of the syenite body in TSN, R12W, south § of

Seq.18. At the contact of the formation with the basement rook, the bedbe

2% . Personal) Communication
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$teand vertically, but flatten out to about 40° dip, soon after leaving the
gontact. A disgrammatic section through the bed shows best this relation:

Figure 27 - Diagrammatiec Section Across Tmf.
(ng 812'. 53*, 3’6;15)

The bed is broken by erosion into three parts. The easternmost of
these consists of a fine-grained reddish-brown, well-bedded sandstone of not
more then 100 feet in thickness, which rapidly diminishes from west to esst,
however, and hes been completely removed by erosion east of its present ter-
mination. Away from the unconformity with the underlying syenite, the bed
flettens and at once disappears beneath an overlying basalt flow. The sand-
stone is arkosic in character, being essentlally composed of sub-angular
grains of quertz and feldspar.

The mid member of the bed is separated by Recent wash from its esstern
counterpart. It is distinetly different from the sandetone, being conglomer-
atic, of medium sized boulders of granite, with a scattering of anorthosite.
Because of deep weathering, no consolidated outerops of this member were
obaerved.

The third and westernmost member is composed almost 90% of anorthosite
boulders, which show cleavage surfaces of plagioclase z’nzdnpir as large as
1% x 1% inches. The boulders are held together by an iron oxide cement. A



feult evidently traverses the western member, since a breccia of sub-angular
anorthoslte fragments, cemented with ea),caradus material, was collected from

the bed.

Twf, Pormation: Tmf, formation does not show definite exposures in the
ares. Its presence is inferred by the observation of some red soll with
falrly rounded boulders that are sandwiched in between an underlying basalt
flow and a 6 inch bed of silioceous limestone, in TSN, R12¥, SW} Sec.19, The

width of solor of the bed indicates one of not over 2% feet in thiokneas.

Travertine Members: In two looalities in TSN, R12W, SE} and SW1 Sec.l19

wers exposures of traveriine. One bed was about & inches thiek, and the
other of undetermined thicknees. The limited extent and the mssosistion with
basalt flows lead one to infer that they are formed by solutions emanating

from the lava.

~ Origin of the Sediments: The coarse character of the fanglomerate beds

and the arkosle nature of the sandstones, indicate deposition of these beds
under arid conditions., The slightly rounded charscter of all the constitu-
ents, plus the poor sorting in the beds, seems to indicate that the material
did not travel s great distance before deposition. Then, these beds must be
of essentially the same period, bscause they invariably overlie the basement
rooks, and initiate deposition on the old topography. This is also true in
the region to the south of the Vincent area. It seems evident that simul-
tansous or nearly contemporanecusadeposition was going on over all this re-
glon but that the materials from waich the beds are formed were derived from
aroas of different end distinectitppes of rocks. Thus the anorthosite predomi-

nates and is confined to a single formation, Tmf3; the banded granite to Tmf,.



In view of these faots, accumulation in a basin or series of connested basins
into whigh material was carried, first from one side of the basin end then from
another, would asccount for such scoumulations. If one could imagine the prod-
uct after consolidating the materials that make up the detrital fans of, for
example, the Mojave desert basin of today, I beliesve a fanglomerate similer to
these would result. This would assount for massive fanglomsrates overlying
well sorted sandstones. The sandstones would represent those pericds of rela-
tive slight rainfell, and thus little but fine material would be deposited,
whereas the fanglomerate represents sloudburst-time material. The basal "red
beds” inemgurate the cysle of deposition of fanglomerates and voloanics
throughout the whole of this and sdjacent regions.

Age of Sediments: As one would expect after resding the sbove de-

soription of the formations, no fossils were found. The age of these beds,

as nearly as can be determined by oomparative evidence, are probably Lower
Miococene, or possibly upper Oligocene, the so-called "Sespe’. On the basis of
wide-spread vulcanism in the lower Mioscene, it seems best,sinece volcanics pre-
dominate in these sediments, to label the beds lower Hiooene. Also, ¥.S.W.Kaw
maps formations2® in the San Pernande quadrengle, which adjoins the Elizabeth
Lake sheet, as of middle Mioocene; and the beds here discussed could easily be
deposited in lower Miooens time, if my conception of that time is anywhere
near the correct order of magnitude,

In reviewing Snsarticle of 0. A, Harahoy27 to which reference heretofore

has been made, as nearly as can be determined the Sodn herein discussed should

be referred to she "Escondido” series, a name proposed by Hershey for a

26 - KQ', woSch U.S.G.s. Bull. 755’ /924.
27 - H.r.m, 0.A. Ref, cit.ppa.



- 5L -

section of coarse sediments exposed typically in Esocondido valley, San Fer-
nando qusdrangle. He refers to the presence of a basal brecoia overlying
the basement rocks throughout the sres to the west and southwest of Vincent.
He also mentions the localization of wash from certain basement rosks in one
bed, and complete absence of that typs in another. Hershey believes statio
water gonditions of marine deposition to characterize the Escondido series.
No evidenes of such marine character is shown by the formation present in
the ares. The Esgondido series is referred to the Tertiary.
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TEQTIONIO GEOLOGY

The Vincent ares is one in which structursl features are conspicucus. If
eny single geologle process could be sald to be the dominating factor in pro-
ducing the features as they are today, structural processes would rank first.

Peults
Four definite fault structures of major importsnee and several minor
feults traverse the area. These will be discussed under five groups: 1) San
Andreas fault zone, 2) Soledad pess fault, 3) Una fault zome, 4) South Fage
fault, and 5) Minor faults,

San Andress Fault gzone: The San Andreas rift needs little introduction.
It is noted as one of the largest fault zones in the United States. It is
over 700 miles long, end produces distinet topographic forms all along its
traces The San Andress rift orosses the State highwey one-half mile mouth
of Palmdele, It forms the boundary of the Vincent ares on the northern side.

Figure 28 - One of the Feults of the San Andreas Zone,
Near Palmdale, Cal. (On State Highwey)



The fault sone here is very well marked topogrephically. On the north
side of the mons kernbuts and brecciated hills ocour in a line along the
fault. These obstruct the drainage to the Mojave basin, and sag ponds are
developed along the sone, After a heavy rain waher flows along the rift for
days, forhing s mersh that is impasssble. The ranchers inform me that the
desert side somshow aocts as a dam and stores the water from the Sierra Pelons,
sonstituting an abundant supply for summer use, I believe that the real
source of the abundant water in the sone is underground. The water moves
toward the surface from the depths along the fault.

The rocks in the faults are very extensively brescisted. The kernbuts
contain breccias, which are mede up of material of every type, ranging from
fragments of schist that appear onge to have been transported material,to
yollow sandstones., The differentiation of types along the zone was not at-
tompted. That im a problem in itself. Therefore, in mapping, the smons was
arbitrarily bounded on the south; an effort wes mede to inelude, approxi-
mately, the entire brecsiated gons, The movement slong the Sam Andreas fault
is considered to be mainly horizontal.

Boleded Pass Pault: This fault passes aslong the esst side of the Vingent

area. It is the cause of the Soledad pass. This fault intersects the San
Andreas somewhere to the northeast of the ares. It has besn traced for over
20 miles down Scledad ganyon to the southwest, to the vicinity of Lang, COali-
fornia, where it ondnza.

Evidenge of the pressuse of the fault in the Vingent area is the pass
itself, and brecciated sones in the granite and grancdiorite a few hundred
yards south of the southern boundary of the Vingent area. Brecoiated,

slightly recemented lava fregments appear in a rosdout along the trace of

28 - Ref. oit. pp. 60.



the fault where it leaves the generalized map.

The direotion of movement and diffserentiation of upthrow and downthrow
blocks 1s hard to determine. The profile of the stream courses on the sest
side of Soledad pass indicates that the last upward movement has been in the
east blogck. The stresms osoupy hanging valleys in their upper scourses,
piteh into steep middle courses and then trench their fans in the lower
parts. This would indiocate recent uplift of the esst blook.

Una Fault Zone: "Una® is the nsme applied to the lobate shear zone

that joins the San Andreas in the visinity of Una Lejp, and gradually thins
and dies away near the granite-syenite sontaot sbout three miles westward,
The presence of definite fault lines as the map shows is merely for disgranm-
matic purpose, The south boundary of the shear smone is well-defined.

The evidensce for this shear 1s the extreme breeciation, alteration and
mixing of the rooks in the areas of low relief arossed by the shesr, In this
gone are recogniszed schists (of the Pelona series), and plutonic rocks of
granite end syenite. The main mass of the roek is unrecdgnisable. Along the
southern side of the shear, where it begins to thin, are two tr-three patches
of peridotite. A slide shows the rock to be almost wholly magnetite, with
very abundant apatite and some altered amphibole., It was found absolutely
imprectioal to differentiate the types of roecks present in the shesr.

8outh Fage Fault: Along part of the south face of the syenite body

pssses a fault, of smell propertions by comparison to the San Andress and
Soledad pass faults, but nevertheless worthy of discussion. This fault
passes through the sedimentary bed Tafs;. The faoce of Sierra Pelona ridge,
close to the trace of the fault, is badly broken, so that sometimes one
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carnot determine where the syenite ends and the fanglomerate begins., This
fault has besn extended to conneot with those that transeot the lavas along
the south face. This is done on meager evidence, but the writer believes

that this may well be warranted.

Minor Faults: In a region lying in a wedge between two such faults as
the San Andreas and Soledad zones, one would expect to find much jostling and
settling of blocke along minor faults. This is especially the case in the
voloanic series that occupies the point of the wedge. TThe movements in these
voloanic rooks have been extensive. Many faults and oross faults have been
placed in the area, although in most sases the evidencs 12 only the presencs
of sliokensidea, and it 4s hard to detsrmine whether this means the movement
of a foot or several hundred feet. In mapping,the faults in the volcaniec
rocks, the writer has weighed carefully the little definite evidence avail-
able and has then placed faults only where it sesems easential for them to
appear in order to explain ths surfade distribution of the voloanic series,
In the "wedge" are many slickensided surfaces that lie horisontally, and seem
to indicate the poasibility of extensive horizontal movements. This problem
of minor faults is further sompliocated by the gemerally limited horisontal
extent of a single flow in the series. This makes correlation by strati-
graphic sequence imposaible in most ocases.

There are many other minor faults in the area, None of them are worth
more than passing mention. The contact between the syenits and granite in
the western Sierra Pelona is a brecoiated sone that has obliterated the in-
trusive relations. Most of the faults represented by daihnd 1inss have been
located by the qombined evidence of brecciation, slickensides, and sometimes
by the pressnce of springs that emanate along the supposed fault zones.
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Foldet Faulting nas not baen the dominating deformational process in
the Vinoent area. However, in the area of metamorphic roeks in the north-
western part, a structure is developed that seems best interpreted as a large
antioline, with steeply dipping limbs, plunging to the southwest. By refer-
enge to the maps accompanying this report, it msy be seen that there is a re-
glonal strike and dip on the northwest side of the valley which is eroded
along the axis of the anticline. The reglonal attitudes are approximately
N50°-60° B in strike. They are quite regular on the northwest side. On the
southeast side of the valley, a regional attitude is also developed, being a
1ittle more east of north than on the northwest limb., The dips in either
case are steep, averaging probably 20° or more. As many attitudes as possi-
ble were recorded, but at best, as the map shows, large areas were present
in whieh attitudes could not be talen. But from observing approximate at-
titudes in the procesas of field work, it seems that an anticlinical strueture
is the best interpretation.

The possibility of a thrust feult is indioated by the recorded attitudes,
as it can be seen that the regional strusture on the northwest flank of the
supposed snticline is much more regular than on the southsast. Thus a thrust
from northwest to southesst might acoomplish the same result. This hypothe-
#is has deon discarded because litile evidense of faulting was observed. A
brecciated sone of not over 1% fest thick, whioh sxtends for but a short dis-
tance is the only direct evidence of fanlting. Sush a sone might easlly be
formed along the orest of a fold where deformation was more intense. This is
probably the sase in this fold, as shearing of the schists is grester along
the axis than on the flanks.
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Figure 29 - Overturmed Fold in Schist.
(TSN, R12¥, center Sec.6)

Deformations locally in the
schists are very interesting,
and of such charscter that cor-

' ‘relation of individual members
in the metamorphic series is im-
poseible. The acsompanying pic-
tures are indicative of the de-
formation of the series, especlal-
1y on the southeast flank of the
anticline. They also show why
estimates of the thickneas are
impractical,

Pigure 30 - Minor Crenuletion -
Typical of Schist.
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Joints

All the igneous rocks of the area are highly jointed. Because of the
general weathered charaoter of the roocks of all types, but two recerded mees-
urements of jointing were made. In the ayenitse "island" in the extreme
southweat ocorner of the area, a reading on well developed joints showed two
sets, strike ¥35°7, dip 42} and etrike 855°0, dip 69°. Thus thess are at .
69° to one another. Whether this is the general system of jointing of the
syenite could not bs ascertained. A singls reading of the joints of both
granite and granodiorite oui of Soledad pass showed an attitude of N75°E
at 58°,

Ungonformities

Ungonformities: The unconformity between the fanglomerate beds and the
basement rocks on whish they lie is the only erosional break in the ares,
prior to the present one. This surfags is one of ghaspel undulating cher-
acter, which had a considerable depth of soll over it in some cases. The

unconformity may be of early Tertiary age.

Age of Faulting

Age of Faulting: The oriteria for the age determination of structure

is slight. All faults show evidence of recent activity. Road repairs are
ocontinually being made where the San Andreas crosses the stats highway in
the Vingent area. Along the Soledad fault the same is true, Material falls
onto the roed at a rate mach grester than normal weathering. Of course,
movemont on the northern part of the San Andress was recorded in 1906, a
maxinmum of 22 feet horizontally. It seems that the faults on the area have

all besn very active, up to the pressnt day.
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EQONOMIO GEOLOGY

Economi¢ally the distriet offers little opportunity. Meny tunnsls have
been driven throughout the ares, chlefly in search of water. In the voleanic
rock areas, some materisl has been teken out for reoed building and ornamental
purposes. Thers seem %0 be possibilities for greater development of the water
resources, One of the larger sag ponds elong the San Andreas fault has been
demmed so that the storsge area is enlarged, and it acts as an irrigation res-
oervolir for the farms adjscent to Palmdale., This reservoir is lmown as Harold
resarvolr, Una Lake, or Pelmdale ressrvoir. Other than the water resources,

the reglon offers no future possibilitlies.
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