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SUKKARY

A bodv of corplex’v ge~reratae~ 1oneous rocl has
heen intruded into sediments at an earlv perind in the
corth's historv., The secregations include a dioritic
phase and 2 magnetite-ilmenite bearing ore phase

~

in the area dilscusser.

During mich later tires the Miocene ¥int Tanvon
forration was depositedon the west of the lgneous body
and in turn has been covered bv oid alluvium in places
thet has originsted in the wourtain block composed of
the intrusion.

Two periods of stres
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sre shown. One ig post-
Khocene and the other Plelstocene in s e.
BCONOLIC CONIIDRERATIONS

The bodies of ilwenite bearins ore should be
carefully sample” and assaved to determine the
percentase of titanium that can be obtaine?! from the

4

nre. The bodles promise sufficient tonrmage an

N

scceanibility to be develope” economicallv with 2

moderate bitanium content that is not too warisble,



INTRODUCTION

The area lnvesti~ated lies in the western end of
the San Tabriel Yountalns ir socuthorn California, embracing
the upper nortion of Sand Canvon, 2 tributarv of Soledsd
Canyon and the Santa Clara river. Parts of sections 4,5.8,
7,8,%9, TAN,R14W; sections 1, T2N, R15W; section 26, T4AN,
R15W are included.in the aresa,

It is easilvy reached bv travelline north from
Los &ngeles to Saucus, thence esst on State Hi ~hwav #8
to the Soledad Canvon road,about 8 miles, Ahout 2 wiles
alonge this rosad is the Sand Canvon road which should be
followed to the south to Besr Cenvon, rouchlv the west-
ern end of the area, which lies as 2 rectansle 4 bv 1
miles in size with the lonser direction in an esst-west
direction.

he field work wes done bv ~appine on the Svl-

mar and Little Tujunca quadranoles of the U.S., Geolosical
Survev, each of which has 8 scale of 1:24,000 and 2 cone
tour iInterval of 25 feet, Locstion in mapnine was dore
with a Brunton Compsass,

The worlk was undertaken in conrection with nros-
pectine for ilmenite hein- done hv E,.I.3u Pont de Hemnurs

and Comnsasrv, and the writer wishes to exrress hig deecrest

thar¥s to Dr. J.L..%i7 1son 2~d to Dr. Genr~e H,hnderson for

rerrission to publish the paver 2-3 also for their inval

U]

1nable assistance and direction.
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PHY3ICAL CODITICHS

The re-lon roenes in e

1

2 1ithtle Jess

than 2000 feat to about 5000 fast a2t its hivhest., The top-
ozrsyhy, as ig usuallv the c2se In the San Fabriel loun-

tains, 1s extremely ru ced. The divides that bound Sand
Canvon on the north and south avers-e shount 1000 feat above
the gtream at the bottom. The dominent draing e ig +to the
west throuch Ssnd Canvon to the western end of the aren,
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where U

filied vallev.

The hills are covered with
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sisting of ¢-all shruhs, rrincinallv

mountain olive, buckthorn,vicas, =nd
norvy elm snd wanzenita.

The exnosures are varving,
ep slores, in the har

rocks, there is very little soil and
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der,

e carnvon turns north and forwms a wide,alluvium
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bed rock 1s exposed in larze areas. TWhere the slones are
less precipitous and the vecetation is rore nrofuse, the
hedrock is covered with soil sand the exposures are fow,
The sedimentarv rocks in the western end of the srea tend

to bedlands tovoarsphv with resultant <ood exposures,

REZIOKNAL STRATI?RAPHY

The oldest rocks in the re~ion are the Pre-Cam-
‘hrian znelsses of sediwentarvy ori~in. These occupv the
southern portion of the area and extend for sore distance
farther south. Intruding the gneiss is a differentiated
bodvy of anorthosite that has COMpositiongxff%? true anorth-
osite to diorite, to magnetite-ilmenite bearing ore bodies.
These are also vlaced in the Pre-Cambrisn reriod,

The oldest gedirentary rocks are those of +the
“int Canvon forwation of " Jocene 2 -e. Thece are 1icht-
colored coarse, arkosic sandstones and conglomerates with
a few interbed’ed lavas, all of sub-aerial.origin. The
voungest beds, emzcept for éecent A1 1uvium jare a deposit of
old Alluvium, rleistocene in ase, thaet are cearse, noorly
sorted conglomerates, poorlv cemented, and cenerallv red in

color.

PETROGRAPHY
The zneilss exposed in the re~ion is, in composi-
tion, not very different from some of the igneous rocks ex-

8 = anren gneiss

(=0

posed nearby. One of the prominent tvres

that is represented bv specimen S.C.#4. The banding is more



apparent in the body of rock than in the hand specimen.
The specimen is derk-colored, generally fine-grained ex-~
c~pt for porphyrablasts of orthocliase ranging up to one
inch in length. Its composition is rouchly feldspar,RS%;
amphibole,40%; biotite,4%; quartz,20%; and pvrite,l%.
The biotite is associéted with the amphibole in fine
grained azgresates. The quartz, also fine-grsined is scat-
tered through the rock. The pvrite occurs as small
euhedral crystals. ¥ost of the other aneids hess a gimilar
corposition and texture wxcept for thé phenocrvsts or
porphvro blaste,

One bed of iwmpure tale was Tound in the hodv to
support the theory of sedimentary oricin for these rocks.

The ismeouns body hsas contiibuted to the gneissic
rocks as is shown bv specimen-S.C. #€. This is a dark,
fine-arained, crudely gneissic rock with crvstals of ap-
atite and maeznetite-ilmenite up to 1/8 inch in dismeter.
Under the microscope, it is seen to have a2 composition of
andesine,30%; actinolite,é?%; chlorite,5%; anatite,l®%;

ma netite-ilmenite,7?; hematite,24., The feldspars are

cenerally crushed to a fine meotrix, through which is scattere

the actinolite and its alteration, c¢hlorite, in stresls,.

The hematite 1s found in cracks that nenetrate the section.

w

he ms-netite-ilmenite is associated with the actinol

te

jde

and apatite,

In 2 few places a neiss is exvosed that igs madns

up mainly of plazioclase with o small vercentace, usuelly

d .



less than 207 ,0f actinolite or chlorite in folistions throu-h

the roBk. Thesge laminae weather more sasily than tHe
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feldspar and 80 appear as roudn :prooves 2cross the

the rock.

aren are of the dioritie

‘e

The igneons rocks in *©
phase of the anorthosite. "~The variation i~ covwrosition and
sr2in sire is rewarkabhle, The nroportions of nla-~ioclege

to actinolite ran es fror neer 3 true enorthogsite to an

ore that is wostlv actinolite and wa netite-ilmenite with

verv jittle plazioclas .There 1s no sharp de~marcation be-

tween these rock tvpes. Sreciven S.C.#7 is a tvoe thet show

coarse ‘roined anzgrecations of feldspar snd arphibole. ‘the

feldspars mav re=ch as much 28 + inch in gsize and have the
characteristie , alrmost lavender color of the tvrical an-

a1

orthosite of the re-ion. The arrhihole secers %o

Ox

e wade up

4

of =any fine gralne crovped to~ether. icroscovic exsmina-

tlon shows a cownositlion of plea~ioclase 9n5091he,60£: actin-

0lite,®5%; ~ametite-ilmenite,157: apatite,l%; snhens,z%:

ol

biotite,l”. The Beldsoar =rainsg show a ~ortap structore,

while the actinolite ies arvonyed ir bieded nvrrgtals around

sre,in turr, surrounded bv ra-

inevrained, unicter~ined lisht-colored

.

s rerarahle beceusze it s un-

tointed thr-nh ont Lhe secbion., T ftaxtiure of g sptine

-
1

nlite would indicate that it



of hornblende and feldspar.

There is also a coarse crelred phase that is more
intimatelv mixed and occagionallvy conteins alvost 2nough
‘magnétite-ilmenite to renk as an ore. Still another phase
is similar in composltion and without the sesre-ation but
is fine srained,

Fairly definite macnetite-ilmenite-rich bhodies sare
scattered through out the igneous rocks. Thev are of ir-
re:ular shape with apparently no great depth, althoush there
is a tendency for some of them to assume an ocloncate sheﬁe
like a dike. The maiority of these are fine grained and
show little feldspar. One specimen ( S.C.# 10 ) is =
heavy, darlk, fine c¢rained rock That apresrs in the hand
specimen to be composed of amphibole end mz-netite, with
come of the mammetite altered to hematite., Under the micro-
scope, lthe composition is ma - netite,d07; actinolite,3o%;
tremolite,10%; apatite,10%:; with a trece of feldspar =nd
a little hematite. The :Eains are anhedral with the macne-
tite-ilmenite as the lsst to crvstallize -3 therefore £ill-~
ing the intersbices of the rock. & little macnetibe-ilmenite
is also found in the cleava e cracks of the actinolite and
a8 fine dust thréugh-some of the actinolite. Another tvpe
of ore is shown bv $.C.#11. It 1s a dark-colored, comrse,
uneven grained rock with lerce crvstals of feldspar and
apatite and finer amphibole =and mesneotite-ilmenite, The
thin-section shows 1t to hesve a comnosition »~f pla-ioclase
'(endesine),40%; actinolite,5%; chlorite,?0%; ma~netite-

ilmenite,10%; apatite,l0%;, boitite 0.5%: cacite,2b; kaolin,



and sericite,2.5%4. The grains are fractured with actinolite
cnd,chlorite in the cracks sand cleavages of the feldspar.
The calcite is secondery in crecks and on the feldspar.

The ma neiite .appesrs ag a late crvstallizing constituent.
Other bodies sre fine or coarse grsined; in some of them,
the feldspar amounts to as rmuch as 50% of the total and 1is
medium or coarse grained.

These ore bodies are usually more resistant to er-
~o8ion than the diorite and so have o004 outer-ng, Thev also
show g strong red color, due to the abundant iron, thst
makes them casy to sce in the field.,

Several dikes'occuru in the srea close to the di-
orite-"neiss contact unet anpesr to he lamprophvre dikés.
In the places where no movement hag taken place along the
diké, they are dark, nearly black, with a blulsh cast,
very fine oreined rocks. The minerals are not large en-
ough to be recognized in the hand spécimen. ‘In specimen
S.C. #5, a gneissic appearancd is given by the lavers of
calcite and quartz betweeﬁja dark micaceous or gbuge-like
minersl that is probably chlorite. the lévers also show
small tisht folds. In section 1t is seen to be a fine
crushed azgre-ate of feldspar and ouartz, with small
grains of chloritelin strincers across the s~ction. Some
"~ corroded euhedral crystals of marnetite are present. Cal-
cite is present iIn croc’s nd on the o apr »i +uls,
Bematite as an alteration product isbaséocieted with the
chlorite. The constituents of the section are: feld-
spar (andesine?) 25%; quartz,20%; chlorite,10%; meg-
netite,10%; calcite,30%; hematite,4%; Dbiotite,1%:



Another phase of a similar dike is shown by S.C. #6. The
hand specimen shows calcite in larce qrains.and in seamg
in a dark blue-green mafic mineral. The section gives the
following composition: calcite,50%; andesine,?5%: chlor-
ite,5%; apatite,l%; sphene (leucoxene),=%; kaolin,4%;
hematite,1%:; The feldspar is crushed in places and shows
bent twinning striase in other places. Alarge amount of
kaolin glves a dirtv appearance to the whole section. The
calcite is secondary as larce grains and in cracks. The
sphene is nearly all altered to leucoxene.

At stations 11 and 13, bddies of = fine ~roined
Atorite are seen. .nev have the appearance of dikes being
20 to 50 feet in width and several hundred feet long.

Their composition is roughly 60% feldspar, 20% hornblende
and 20% actinolite with a few creins of apatite. The
possibility of a diYe oricrin for t-ece rocks is eliminsted
by a band of the dioritic countrv rock about three feet
thick that cuts across the one at station 13,

Locally the Ming Canton formation is made up of
coarse, well sorted arkosic sendstone, the pabticles renoing
from silt to 1/8 inch in size with a few pebbles less than
% inch in size scattered through some of the beds; con-
glome ates with a size range up to 10 inches, the boulders
well rounded, of dioeitlc or ~ranitic composition and 2 few
small fra: ments of andesite; and a few amall lenses of mad
stone. The cementatibn is variable thmuch out the formation,
gome of the oleaner sandstones are fairly well cemented,

caliche .
with silica or e&ieé%e, while the white sonds w’th ~uch



kabl}n are hardlv cemented at all. The soft beds form a
badlards topovraphy thst cdves cood exposures.

The old Quaternary alluvium is composed of
coarse, poorly sorted conglomerate; with manvy scour chan-
nels evident. ‘'he constituents ére gaimilar to the crvstal-
1iﬁe‘rocks in the mountains immediatlev to the east, thet
is, diorite,gneiss, anorthosite, and ore, The particles

range in size from silt to 1 foot»in diaméter with the
larzest percentace in the ranse from silt to % inch in
diameter. In general the beds are consolideted but onlv
loosely eemented. A few beds are fairlv hard due to iron
oxide cement. The constituents are rather fresh, the

larce bouldrrs show onlv rounded corrers while the smaller

particles are rounded.

GEQLOGIC STRUCTURE

The striking structural feature of the re~ion is
the large amount of wminor faulting thet has taken place.
Bverv outcrop on the crvstalline rocks, especiallﬁ the
ﬁmeiss, shows one or more swall faults with a‘disn19oe-
ment of from only a fraction of an inch to some where in
the tens of feet. These are hish ar~le fsaults, mainlv re-
verse, with & general trend of northesst-southwest, In the

gmall area where sowe of the faults were mapred in detail,

oy

the ~eneral movement ic indiceted as having the northe=gst
eide move up and to the southwest. The larcest fault in

the detailed area is apparentlv the onlv one that disrupts



the leneous-gnelss contact to a noticeable extent and does
so only because of the flat nature of the contact.

£ lar-e fault has been drawn in the bottom of
Sand Canvon. In>this canvon Just bevond the esstern end of
the area, a lar e fault can be traced for some distence and
it apparently extends westward dowr the cenvon., The rock
tvpes adross the canvon do not match, althouch the vsrisnce
in the diorite could account for the d&ifference, but the di-
orite inclusion at station 11 can be traced to the bottom
of the canvon on the south side g3ite elearly, =nd is not
seen on the north side although the cenvon is less than 100
feet wide at this point.

Folding in the gneiss cennot be traced success-
fully due to the minor faults that break it into so manvy
small separate bédies. There is no close folding ss the
seneral stri¥e s northesstmgsouthwest and the dips =are
mainly southerly. Along the part of the contact that runs
through wahoo cenvon, the attitude of the follnfion nesr the
contact is nearlyv vertical with some aprerent over-turning.
There ‘s a possibility that the contact in this region is =
fault contact. In:the esstern and central vportions of the
area, the contact is fairly flat as it swinss up in the
canvons and down on the ridges. A small roof pehdant is
found in the dioekite on the ridge northeast of the main
bodv of Qneiss; In these re~ions the contact is seen to be
definitely an intrusive contact. At station 5, a good section

across the contact is made by the roasd cut. Ag the contact



is approached from the diorite, a cnelssold character is
seen to appear in trc igneous rock and incresses dntil
definitely metamorphic rocks are seen. There is no sharp
line of demarcation between the two rock tvpes. This holds
true also along the contact to the west. SnecimengZ#S; #9
were taken across what was thoucht to be the contact. Ex-
amination under the microscope shows them to be approximatsdtly
of the same composithon and the gneissic appearance incresses
from #7 to #9 and bev&nd. The drvness of the intruding
magma is attested by the total lack of contact metamorphie-
phenomena in the gneiss.,

The diorite is a border phase off the anorthosite.
To the north of the area under discussion, the diorite can
be traced directly into the anorthosite with a ~radua’
change feom one to the other. No attempt wsg made to diff-
erentiate the various facies of the diorite other than to
map some of ithe more proninent ore bodies, =s anv attempt
to do so would sreatlv increase the time neeessarv to cover
the ares, The ore bodles gre seen to be masmatic se~reca-
tions of the anorthosite. Thev are rouchly ellipsoidal in
form, sometires lrre-ular, and sometimes assumine a dike-
1ike form. There is not a'sherp contact bewteen the ore and
the diorite; the zone of contact ig measured sometimes in
tens of feet. The textures and minerals are those of ione-
ous rocks and especially the diorite in which the bodies are
found. Invasion of the countrv rock bv the ore has taken

plece only on a verv gmell scele., Ir a few pleces the oneiss



is stained brosm or red v iron, but little marmnetite-ilme-
nite can be found in it. Also pointing to & segreration-
al oricin of the ore is the lack of metasomatic replacement
and metamorphism. In size the ore bodies rence from those
of about two feet in width to those that mav be 400 feet
wide and as much as 100C fer~t long. The smaller ones are
seen ﬁo outecrop on both sides of ridees with country rock
below fhem go that it 1s probable that even the larcer ones
have definite lower limits that ere not deeplv buried., The
bodieg themselves hsve- a ceneral eesrgst-west trend ond the
gone in which thev occur has a definite frend of a little
north of west and south of esst.

The lamprophyre dikes that outcrop on the south
gside of 8end Canvon dip in a southerly direction from 30 to
50 degrees =nd strike from nearlv north at the eastern end
to about Morth 60C West towards the Jéstern end. As fthese
follow the foliztion of the qneissvwhefe thev intrude it,
it mizht be ventured that the chsasnce in dip asnd Strike in-
dicates a broad svnclinicai fold with a north west-south east
axis., This would necessitate the assumption thet the dike
was fairlv straisht when intruded and that the mneiss wag
folded only after the placing of the dike. These dikes have
a thiclkness that‘yaries from about two feet to twentv-five.

The ¥int Canvon formation that lies in the western
end of the area has a =zeneral dip to the northwest of =0 t»
70 de:rees. Althouch the conbact with the igneous rocks to

tihe east is every where covered by Questernary alluvium, it
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ie fiairly definite that the Mint Canvon and thé diorite
stand tosether in a fault contact. The Mint Canvon formstion
strikes sharply toward the contact which runs in a fairlv
straizht line and occupies a topo raphic low between the io-
neous rocks and the sediments.

A number of. emall landslides are fournd in the soft
incompetent serndstores of the formation.

Assﬁming an averaze dip of 45 decrees and a tokal
brer-dth of out crop of Z000 feet at risht an-les to an
averave strile of the beds, a thickness of = little more than
2000 feet was calculated for the formation., In view of the
extensive area covered bv the formetion imredisately to the

"west, this éstimate is probably less then the actual thick-
ness of the formation.

The o0ld Quaternary slluvium lies on the ¥int Can-~
von formation with a strong angulsr unconformity hetween
them. The ailuvium,hss rot heen creatly folded =28 it has
cenerally aentle eﬂsterlv’ﬁips. The steep westerlvy dip in
the wogtern part of e exposure is nrobeblv due to a amall
fault whogse exact position could not be found, A thickness

of ahout A00&K feet 1g found here.

GEOLOGIC HISTORY

sion opens in the Pre-Cambrian
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with the deposition of a thick series o0f sediments, mainly

sendgtonas ornd other clestics with a few limestone: beds.



Some{time later, still in the same period, a bodv of an-
orthosite was intruded into this series of sediments, with
rrobable rezsiongl metamorphism of the sediments. In the in-
trusion of the igneous material, ma-netite-ilmenite and the
actinolite rich bodies were sevre ated from ‘he rest of the
masma to form the diorite and ore facies of the batholith.
A 1ste action of the magma was the intrusion of,iamprophvre
di¥es into the gneiss and the already solidified portions
of the ma:ma. 4 long period without further deposition or
intrusion followed during which time erosion and gentle fold-
ing took place. In Miocene time, the Mint Cenvon formation
was deposited over a wide flood plein bv a gtresm of con-
sideréble length and trensportine power ss is shown bvithe
sorting, rounding, gnd size of the particles deposited.
After an-ther ahorter interval of folding and er-
osion, snd after the Ssn Gsbriels had achievéd gapproximetely
thelr present conaition, cdarse cravels were derosited on their
flanks made up of detrital material from the mountsins. A
period of faulting elevated the new sediments to the point
where denosition was rerliaced bv erosion snd the beds were
folded gently. The faultine in the crvstalline rocks to thé
east was probably contemporanebus-with this as a part of the
rejuvenation of the Sen Gabriels. Steep can¥on walls in
the mountains indicate a late uplift that increased the

agradient of the streams,
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