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STEBBINS MINERAL SURVEYS INCORPORATED

INTRODUCTION

In this report are swimarized the results of a mineral
exploration program carried out by Stebbins bilneral urveys

- ¥ My e D
Incorporated for the :arago gx;lcru tion Cou JazJ.q\fLaN?eber-
vation is locatel in southern Arizona (see mag #2j. “he

project W&S initiated Septeu LG“ 16, 12€1 and teruinated
Cetober 1463, and counrised geclogic, goochenical and
geop nJ31cai studies throughout the Reservetiosm.

C

It is concluded that, with the exploration tecuniquos
currently availadble, the probaviiity of i n¢1nu a wajor
mine within the Reservation 1s very low. In one ares,
however, the yuijetes, a high risk drliling program is cone-
sidered justified, LUt was nobt recomuecnded ia tha face of
oprposition from the c0ﬂsulohnu to tne Fapago Sxploration

Clmirany .

BACIGROUND

n August 9, 1961 ilineral rrospecting Termiit Number 14-
20~C4)u~9/)u was authorized by the uﬂc’\“a:y of tiae Interior
which granted ihunting GjOil"SAiml Services, Inc., as con-
tractors to tiwe F2page Expior {ion u,h,dry, xclusive right
to cuuloru the Reservabion for minerals othv nydog=-

v e
cdr ns for three years Bxeluded from the peruit were
areas vhere nriom rizhts had been uuuMo;lm“e&, '

1ﬂ;p“ Clul » the “Garcia u’“‘?," ané an area eas
Santa Rosa Vash. !inimua expenditures and a schedule of
lard rcl”nnumh“cw vwiereg defined in the peimit, al :
other terus and conditiona,

~ In the Spring of 1963, Hunting Gﬁr*‘"”icuT 5e “ngvg,
Inc. was reorﬂiuluea and the aa"e changed to Geo-Vent ures,
Incf in unb swamer of 1963, the comzdﬂw 28 azain rCLﬁde—
ized and the rarme was ckanged to Stebbin ineral Survevs
Incorporated. ’

o

1
DEEENTS

T 8l WO v oS aunany and oo i 3 bals
asn;EEeglsrdvg;'; 2¢f’oa,vralsbu I whfntin G. Waiishaw,

1 3 3 ;& 1031 18 3 =N
hga shed at_various tiues by iei roste, denald C.
Slkin, Kax T. bvans, Lerrls vose it A, Iafocque

= Kokl s SR abte LA OOCJUO
Doug las G. leGoon, Jr., F dona iLedhi, Ke né*h’

) - - i b ) PREVS it H SO Ll 0l
Petti grcv, ané dohn J. Rei work was cary
el vy L Wy a8 e VA \n:‘.S caryied
J 205, U LVesg er\,-“,/ Cu -J\’:"l(‘t o2

Ay ey ooy ayde da 40 AN - O | y e
Sofouluggtqbo uee fapago txploration Ceoaman
A. Dlioble, Noble and Ruclkmicl:, ia a
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STEBBINS MINERAL SURVEYS INCORPORATED

Geochemical analyses vere mads by Geocheamical Irogrecting
Laboratory, Golden, Colorudon.
Assays were made by Hawley and iawley, Tucson, Arizona,
ansu;tlnb georhysicist for the magnebtic program was
Ross W. walpple, Salt Zake City, Utah.

Hunting Sur voy Corvoration Limited, “orento, Untario wag
contractor for bae scisuic “Q”V‘j, providsd vhe Varisn air-
borne uagneboneber and ozerator, and did 23.9% line miles of
induced polarization survey.

Heinrichs Geo-ixplorvation Compe

5 - 7, fucson, Arlzona was
contractor for 5.8 line wmiles of ind ceu nolarigati

oL SUTVEY.

Canadian Aero nidvrai uurVCju Linited, Toronto, Ontario,
was contracter for 36 line miles of induced volazizgation
survey.

~

s~y

Facific 4ir Indus triea, Inc., Long Beach, ¢
.

N ‘ valifornia was
conuvractor for tne color and black and white aerial rhoto-
graphy.

Arizona Helicopters In rporeted, Chandler, Arizona was

ce
atractor for flying the asrcuasnetic survery.

Diamond drilling was done by Boyles Brothers Drilling
Company, Salt lake ble, Utah.

Pifty-se en

ain secctions were yjrepared by the ersity
£} by b T L i . - ¥
of Arizona and reported on y Charlcs Rattee, Geolomy Denopt-
ment.
m vo -7 - -~ - - : L3t =
Ithe drafting was mostly done by Robert T. O'Haire.
~ - .y k 28 . .
The coor CTiLl-d of the Bureau of Indizn affxirs ard the
. . o .
farago Tribal Council is gratefully acknowledsed.
SULTIARY OF THYS EXPLORADION 2ROGRAN
T"Oe l»/_\cGT,vv::é i,«.\—\ Cr oy Y oA l? b a4 oot I/t vy 31 A Mh ™
1 setlvavlon Counrises 3 222 8QUare mLles (a.,//‘r,OUu
- N~ mAT T s = ST ) ¥ b g
acrcs). &?vyabm wepteniver 20 and liovonbor 4, 15G1 all out-
-~ w7 =y Ly v 3 } X 1
cr?, was phobographed glhu]iﬁﬂbouh;f in color and black and
wh + ~ ] B, Tuey 3 e . o i 5
Y¥3EC“Q2 SsU?uu’3&¢ln cf aerial phot ;r;;hy at a geals of
1:10,000 S_ 1uoa!eq§a}s u<) feet). The ouberas as a8 ALUIOX~
lhave 49 per cent of the ideservation (see Bon 74
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San Rafael Guadransle 456

Oniy the nortlern one taird of this Quud

is in the Lnitc sbates, The Lesna low

Iron the Qecolobe Valley on the wast b
quadrangle. They are forued of Tertiary

and Cretaceous sediients 2os5tly conglon
qua*tVite The Tertiary flows are of
porphyritic andesite. 4F h end
ndﬂ“q strilzing vertical joi PO

area is deveid of signs of al :

;'.’.ZI;" e

X
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3 0D iy »
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Gu Oidak Quadrangle 7442

This guadrangle contains the "Great Plain®,
a gravel filled basin, the east end of the Kupk
Hills, whichk are of unnmineralized metamorphics,
and the north end of the Lesna llounbains, which
are of brown porphyritic andesite.
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Vamori Cuadrangle 7457

e

The north half ¢f this quadrangle is in the United States.
Host of the arca is the Vanori Valley, a typical gravel filled
basin. The Alvarez lountains occur in the northwest corner of
the quadrangle and are foramed of metasediments of Iaramide age.
A bleached fractures gzone in the west central part of the range,
proved to be unmineralized except for slight staining froo
transported iron oxide. &mall diorite dikes occur in parts of
the zoue. '

In the northeast part of the range, some prosseet pits on

a slightly blecached zone in the nmetascediments showed no sign
of introduced mineralizmation. '

The Horena liountains are in the center of the quadrangle
along the Internabtional Boundary. The nortawest guarter of
the ranpe is couposed of granilte, bellieved to be of Laramide
ase, and the east part of the xrange is unctanorphic rocks.

- Andesite dikes intersect the granite. Jaris of the granibe

stock are stained browa due to the breuk down of forro-
pagnesian minerals. o sign of hydrothermal alteration or
nineralizution vas seen. .

A prominent fault that can be traced for three nlles
trending northeast and dipping vertleally, separates the
granite from the metamorthics. It i3 about 5C feet wide
and can be divided into three mones., Twenty five feeb on
the southeast side is brecciated and silicifiled with very
ninor sulphide, The central six feot of the zone ig daxrk

brovn due to inclusicns of ankerite, which hag been weathered.
The noxthwest side of the shear is twenty five fest thick and
scattered "boxvorks" indicate that et cne time the zone con-
tained sulrphide. About 3000 feebt north of the Internabional
Boundary, on the shcar zone, two shalts have becu sunk. They
are inaccessible, but the rock on the dump cenbains no nin-

eralization.

Samples from the various parts of the shear gzone ghowed
geochenically aancaalous amounbts of zinc, but nothing of pos-
s8ible ecounczic interest. Lo further work was done in this
arca.

The Anioas lountains are in the northeast of the qu
rangle. Thsy are coupoeed of Laranide schist., Do sign
mineralization or alteration was noted. 4 nuuber ¢of sz
rrospect pits have been sunk cn quartz-veins at the so

f these was of econculce intere

end of the range.
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Presumido Peak Cuadransle #4458

This qa“ndran”le containg the southern Baboquivari
Eountains and tho Fozo Verde Liountains. The FPapago Indian
Reservatlon boundary ru“ down the cenbter of this range.
Cnly the west half of the gquandrangle is in the Fapago
Resexvation.

The Pozo Verde lountains and the south balf of that
rortion of the Zak oqui”A”l lountains in the quadrazgle are
of laranide granite and allied intrusives. fhe norbh half
of the b&boqulv&ri Hountaing arc of granite and netamorphics
with some Tertiary scdiments and volcu“ics.

There are a number of prospects in the q ﬂdfan”lc,
ub no recorded production. Five localitica (nuabered 1-5
on the gquadrangle sheet) where mineraliszation or alteration

cccur are desceribed below.

1. The ouberop of Terbtiary ardesite is & hill of
agglonerate wihlch uas been intruded bj suall
LOule“ of andog*UQ nd locally contalns abundant
quart" gtringers. Fany of *vﬁ"a countain limcnite
elieved to be residual frow pyrite. Tuey are of
no econowle intercst.

2. In the metomorphics near their conboct ~
granite occurs a zone containing pyrite and ninor
o X8

nalachite and chr JquCl*uo The metasedinents axe
intruded by both andesitic and granitic dikes.
Propylitic alteration occurs in the sediment.
There is little sign of eccnomic qiner&lizaﬁ:on

in the area.

3. 4n arcx of bleached and epidotized nmetascdiments
containsg a number of quaritz vel DS, These contain
scattered co;per J*Lerzliz bion, chiefly chryso-
colla (ne v %J soecks of powellit
There is no el igation in the arsa,

4. A bleached gone of 3“’ eet lorng by 100 fest wide
in netasedinents con*nvzs & few quartz stringers
with pyrite and copper stains., Lhe arex is of no

COﬂJGTCLul interest.

5. At this lo "litJ there axre several prospect pits
in a disce hul“uous ”“13 of glassy gquartz. Traces
of copper minerals occur in paris of the veln.
The occurrence is of no coumercial intercast.

Yo other areas of interest were found in the PYresusidso Feal
Quadransle and no further work was carried out.
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Babogquivari Peak Quadrangls #7444

This quaq_ anzle containg the northern parﬁ of

“abﬂq"iv i iountains. The westorn two thirds of the
range is within the Fapopgoe Reservation. There is one
mine in the a azoa, the Alliscn., It is credited with

a production of 3126,000 of Uold fron l&j to 1931,
Since that time several thousand tons of ore have been
shipped to the Iholrs—“odgc suelter at Ajo as silicia
Tlwe, ,

The north and cast of the Range is composed of
granite of “aramige age., It is a coarse grained,

6o
sometinmes gneissic, &usc ovite granite. No traces of
uineralization or hydroth rmal aiteration wers found

in it. The core of the range is Iaranide netadorshics,
much of which i a granitic gneiss. The wesh rart of
the zoange is Cr""Oﬂud of C”ataceouq, Tor

%

tiary and
Quaternary sed;m nts, and Tertiary volcanics.

At the location narked (1) on the map a north-
weat trending foult zone in motas cuLMQnis contalns
fluorlis. ;u¢s ig very irﬂw"u¢ur nd well below the
comzercial grade

At locabion (2) some prossect pits have been
sunk on a blcached zone in mebtapsdinents. Sene

Y,

w
scattered ryrite occurs in the bleachad roc)
no conper hineralizab ;ion.

Higither of the areas of coimorecial intercsh.
o othcv r' eralized asreas were found and no Ffurkher

T .~

IUJ..-- Was LwJ-a’w .
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Cinarron Feak Quadranszle #4404

~

The Cimarron roalk Hountain is forugd of
Tertiary bagalt. There are scavtared outcrops
of laranmidc smeiss and Tertiary sediments in
the quadrangle.

o alteration or mineraligzation was found
and no Turther work was undertalen in the area,

fodt
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x & s . i *
1 sinlmo Juadransle A2

Thig quadrcngle coevers the plain of Sar
a north waru extension of the

The few L&lL oULCIOPS oﬂ Taromide
Vetamorphics and Tertiary volcapica have
no alteration or mineraligaiion,
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-~ o~ L
Anezan Cuadransle  #405

This quadrangle contains the Cizarron lowntains s, the
Sheridan Hills and ths northern foothills of the Browmell
Xountains,

V The east slope of the Cizsrron annt“ins is composed of
laranide metamorphics and intrusive, Thae western slope cof the
range is of Terﬁi"ry volcanlies and Cuaternary sed ::ntg. A
the soutlk end of the map sheet Top -'""j and Cretaceous sedi-
ments overlie two suall cuterops of aleogoic limeatone,

M

There was considerablé mining scbivi t7 in the past and
a briel descripticn of some of the nore ﬂ““o“udnt prospects
follows. The numbers refer to those on the Anegan Quadransle

1 inch - 2 miles geologic nap

1. &uall, isolated pab te cogsan have
been expleored by shal The minerale-
i"“ngn, copper-gold, occurs 1n uavxr: in granitic
rock.

tchea of
b ;

5
7 o]
Ve QL

rit
oI
2 have beon
Tad 41.4.1’1‘"
21

a;:cl low

4. TProspect pits wnd 2 shallow inclin
sunk on quan *a»carﬂcn ate veins con
rangenese. he showlng is too aus
grade to be "cogoﬂ“c.

5. 3lack DJJ463§ CT:ﬁu,Groug A vein sbriking H. 70 ¥,
can Lo vraccd for 200 fect alone zirile and averazes
10 feet in width. It containe trec nic quantities
of manganess oxide with caleite and ’aiiuc=

Monbigzona lidr Quartz veins associated with aplite
dikes cut gronitic rock. fhey conbtain uneconguic
quentities of coprer umineralization. The lonzost
vein can be followed for 200 feet on shrilte and
averages 5 feet wide.

6. Stells lax _”Wﬂg;wg;gt;:ufsﬂ\“nﬂsa Kinsy ¥inegs
About 220,000 units of nanssness in oro
ru““xns 27 per cent Ln. hag been taken fron thess
nines. The cre irregulerly renluces Falecomoic
linestone and breceiated guartzite. There is a
rossiblility of more mancaness o”e ln this area,
but due o the lew grade of the Rnown ore the

P ts were not considered to be ”Q ~th further
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El&oﬂ°do lineg Widely scatiered shear gones in netanor-
p“"" arzose and cu3”1oqexape have been mined by shallow
worikings for oxide copper. Froductlon has been nuqlig,olﬁ

end the oresbodies are too guall to warraat furbther worlk.

S2all quartz veins hufe been oaglorbd by uhallow worxings.
They conb%aln minor anounts of oxide copper. They are too
gnall and lovw ;ra:v to warrant further work. :

Ogide copper mincrals occur on the conbaet bebtweon Fale-
ozoic linestone and mebtouorphozed axikkose. The showings
aye swall icw grade and there is a *uc of hydrothermal
alteration. 7Thoy were mot cousidered to be worth further

Cwork.

rospects (ond many smaller ones) were

2
fsﬁtgcr YOI,

I‘&.ne Of "b?ﬁle'
wER
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Hat Hountain Guadrangle #3850

Cnly the southeast corner of this guadrapgle
is within the Regervaticn. Rocks ouaciau;ing are
Cretaceous, Tertliery and quabernary volcanics,

.

rhyeclite, aruvﬁzte Lagﬂ*t glasses, tuffs and
aoglomnerate. Lo signifi agt alteration o
m;nerallwoti,ﬁ was noubu in the aves.
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The southern one third of this quadrongle
is within the Faragy Reservation. The area is
underiain by Cretacecous, Yertiary and Quaternarg
volcanics. The higher ranges are capped by flatb
lying quaternary basallt flows., Oniy one area of
significant alteration was noled (marked (1) on
the geological map). Here a finely banded, welded
tuff is stained pink-brown by hematibe. Tioe tuff
bed strikes scubheass and dips 507 soubthwest and
in places is highly ceonboxrted. The tulf centazins
scavtvered garnets anG is8 cubt Ly a vervical rhyolite
dike. The %uif is not geochenically anomzlous in
copper. The hematite sppears to be transported
rather than residual and, except for the scattercd
garnets, thore is no sign of hydrotheinal altexr-
ation. '
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¢ A T s Py JEp wou o3 Troadsids
San Vicente Cuadrangle ;”7 (xLu Cocorague suths

d

T n

The Coyoba Zountalns, composed of granite
and gneiss, to the north of UALCh are scabbered
hillis of ««lcu1¢vq, are in tae wOuL&CSSL copuar
of the quadrangle. & gportion of ?u, cast edge
of the Cowmobabl Hills ocours alon;;, bl1® WE
boundary of the quadrangle. These ard c
of quartz wongonite inbrusive and Tertl

(

7

o (.

€
.

d

3
L’)J eyl

<
i
i

i-‘ () (’?
w

-,
(O
-y

(.-..

Quaternary sediwents.
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Gu Vo Quadranzle #4235

The eastera two thirds of this quadrangle is within the
Fapago Indian Reservation. OGutcrop areas ars the G¢nai;ht
Hills to the north and thu norbherna end of the Ajo mounvaing

. Yhe Ajo rapge is compossd
of Terviary volcan ics and sediuenva, o alteration, or
nineralizab ion cf econcalc ini <

rocirs, The
¢ 4

r.

w2

&
Q

Tne Gunsight dills are forned of grani‘
most widespread type is a coarse grained vloti

.J

ranite cub

S

L7 e
by nuserous aplite dikes. This xock tvype srades to the east
into LOlLuu 4 gneissic granite and then into baaded zualss.
2ast and norsheast striking quartiz veins have been exven-
sively p&og“ectcd by rits presumably Lor gold. None 1is of
econonic interest.

The Gunsigh* jine occurs in the noxthwsst of the Gua-
gight fills, it is credited with a productlion of lead silver
ore valued as $100,000. The ora cccurs in quarbz carbenate
veins which scrl;c or Laeasb. The veing occur in granitic
roclk which *14 be labter awd inbrusive inlo, the bictive
granite. This Guasight dine granite has & gsrongly dovel~

oped norbhcagberly o‘giting fault vabttern, jArtv[ limonite
coats fault planes and f£ills szall pits in the rock. In
the vicinity of the Gunsishd Mine veins lelspurs in the
granite show signs of weak erglillic alteration,

o T 4 ;s
e¢g from Tae aress ol mnoak
3

Zhirty three ¢ e
'er traCe oi cofgvr and

)G i
intonse alberatlion wexe Q352
molybdenuu., Jhree sauples

P.E.H.) Qhesa ere taken f on U%c l‘;'ulduﬁ
the mine and nay salted. The renaiander gave COL;
valuaes velow )u ¥, P, . and molybdanwa values less Lh@n

10 P. 7. K,

Ixcopt for posslible extensions of tho velins in taa
Gunsight lilne the area is econemically LAlnhaﬂu“LLJ

tio furthor worlr was carried oub in the area.

e L Y
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Vaca Hillg Jusdrenzle #4407 (2nd 3ilverhsll

[ Lo W

trf

.en«:___ Jz,nﬁ)
aatnd

(S

. The sgouthwost hal of tﬂ“ quadrin’7e 53 wit :i“ the
Fanago iesew* tioz :

b J_t.e p,«w{;qv‘
Yloralu (3an

The Silverbell kipe- wo miles north of Lh
noxrcheast corner of the wdazservation. Ib is a j
porpoyry-t prer depo aggociated with Cro
an* Tertiary granitic roeck atruded int aleozoic mwd

Eesomoic sodiments. Two 8 vathmesa of the Indiana
u ng, which is oubside the Heservetion boundary, are a
nunber of courer prospecd The most invortant occurs
on the Jan Carlos claius, ated at Sec. 1 & 2, Tl35-
8B, Iineralization otcu ¥ the intersection of Hwo
faults in porphyritic andesite. (ne strikes northvest

and dips ©5°¢ 3; the other northeast aru &2“ 5., The
mineralized zone 1s 300 foesb long uJ 15 feet wide. An
area near vne fauld “UG“EUPuLGB 3G feot lonzg by 15 fect
wide averages wore than 1 per cent (o;;cr. The remainder
of tlie zons saows only traces of oxide coyrper zinerals.

There is no other: Hi“QF“lL: tion of intverest in
the arca within the Reservation. '
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LEGEND

QUARTZ MONZONITE

DIORITE

FELDSPAR PORPHYRY

PARTS PER MILLION COPPER
PARTS PER MILLION MOLYBDENUM

FAULT SHOWING DIP
CONTACT
JOINTS SHOWING DIP

MINE

LOCATION OF GEOCHEMICAL SAMPLES

PAP AGO

SOUTH cOMOBABI

STEBBINS MINERAL SURVEYS INC.
INDIAN RESERVATION PROJECT

GEOLOGIC MAP OF THE GREEN MINE AREA SHOWING
GEOCHEMICAL ROCK CHIP SURVEY ;

QUADRANGLE NO.416

SCALE: I INCH= 416 FEET
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~ANDESITE

DARK LATITE

IEATIME

APLITE
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——~_- OUTGROP

P TN CO NTACT

et

e DIP AND STRIKE
X PROSPECT WITH COPPER

o2 DIAMOND DRILL HOLE

+so  SAMPLE LOGATION AND
PARTS PER MILLION GOPPER

HELINE , INDUCED POLARIZATION SURVEY LINE
2727  GEOGHEMICAL ANOMOLY

STEBBINS MINERAL SURVEYS INC
PAPAGO INDIAN RESERVATION PROJECT

GEOLOGIC MAP OF KO VAYA HILLS ARIZONA
SHOWING GEOGHEMICAL SURVEY AND CONTOURS OF ANOMALIES
PLUS THE LINE OF INDUGED POLARIZATION SURVEY

SCALE: | INCH=830 FEET




A coupoesil

Auloz.) Agloz.)  Cu(®) 50,09 A1,C5

@) Pe(i

STEBFINS MINERAL SURVEYS INCOREORATED

) Cal (@) S(@

lcle #2 Intexrsected:

0-155' andesite
15/-’*'”" quarvys lative porphyry
B&ﬁwh andesite

418-7L0 gquarts latite

154 det 91“1240 ons for c pper averaged C.C
secticn study of core spocimens showed slipht ary
icitic alteration.

Go ocha"i.t o

Cne hundred an

rom the arxea vher
sayed by c“ﬁ ho*
“wo srall
lined (see nan

Fe R
L.a-.»\,l.\ -ux..»- ;:) ‘,-.V

s;"‘31) .

Pl o R .3:’.‘.;.)\1&;1{ 4!

Induced

nduced 301°“¢“az
to coveyr Lhwe
s 3 % o Y.
c¢d out by Lanod

O
.'.‘J
)
f=
3
sal e
o
by
;u.

J P
hﬁs WO”“ was carri
°urvcvo using o Sierel Agzgoclates
kilowast wsit with Hou=ioot eloet :3 o
' electrode array configuration. o aronal
ponse was rezisberad,

No further

0.3

107

.I‘r S




STEBBINS MINERAL SURVEYS INCORPORATED

Vulture 71 ( ee map W)J)

In this area fine grained granite and porphyritvic
andesite intrude Cretaceous volcanics and sedinments.
The intrusive iz about 5800 feet long by 1500 feetv
average width., The entirzs body is ”?&lﬂ“d pale brown
by limonite virich occurs on fractures and joint planes
and as specks up to 1 mm within the rock. These specks
ar» r"ou“f$4 the results of the break devm of ferro-

'

Q";

nagnesian anoralg, Ty“¢c 1 sulphide box works were
not seen. Rock Cdlp samples on 2 grid of anproxinately
CO feet centers were assayed bj the hot extraction
method for traces of copper gna wolytdenum. Lolybdenum
values wore wniforaly less thar 15 P, P, i, and have
not been plotted. Coprer values ars shown in parts-
rer-nillion. Background valucs in the voleanics are
up to 60 P.P.NM, copper. Averaze value within the aroa
of tro intrusive is 275 J.I.h. It was thoughit possible
thet this night ropresent a "leached capping” and thab
an cu"ic 1ied zone =i ht Cx_uu u“lO“ Four 1&33“ of i£~
L.
iv ]

Mo ancaaly w

2
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|
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LEGEND

1P, INDUCED POLARIZATION

ALLUVIUM LINE

x'*® PARTS PER MILLION
AGGLOMERATE COPPER

ANDESITE

ALTERED ANDESITE

CRETACEQUS, CONGLOMERATE

GRANITE

ALTERED GRANITE

x /X0
20

* g-10-182

STEBBINS MINERAL SURVEYS INC.
PAPAGO INDIAN RESERVATION PROJECT
ARIZONA

GEOLOGIC MAP OF VULTURE AREA
COMOBABI QUAD N2.426 SHOWING INDUCED
POLARIZATION SURVEY LINES AND
GEOCHEMICAL SURVEY

SCALE | INCH =1000 FEET
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Santa Rosa Quadransle 7405

This quadrangle contains the Santa Rosa lountains, a
range eight miles long by avout two niles wide, surrounded
by gravel filled basins.,

The ranzge is conposed of Iaramide intrusive and schist
with scattcﬁe& outb Tors of Faleozoic to ~“1uc rRary sedinents.

There are a nuabexr of prospects in the range. wogtly
are shallow pits in small copper bearing v01as in the
iments, and arc oi no economic importance

The rocks at the north end of the ran:e where they pass
under gravel covcr are a mOdluQ grained diorite. A number of
pits and trenches have beecn sunk on veins and fractures cone-
taining oxide couper ¢*nerala. - The rock is "‘iL bly aﬁtm”od
by the introduction of epidote and chloxrite Zo th° noxth

ou*c“opdinb through the valley gravel are +:o hills of rale-
zoic limestone. C(ne half zile to the east of the above is
a suall cubtcrop of limestone alitered to tuctite, Cne mile
north of the quadrangle boundary ig the Jakeshore line,

. esatinated to countzin 2, uCig:vu tons of 1.8 per cent copper

in oxide copper uwineralg vw & host rock of altered sediment.
Cne quarter mile north of the quadrangle voundary is the

Blate iinc which has a small Yonnage of COpper ore in tacoit .
In view of the adbove the gravel area nerth of the Sonta Rosa
was explo T Ls i by z snetometer survey and by an
induced polari 3 755

Tim v 4- 9 .8, o
£85Nevic LUrvey

rr ¢cd out using

A tobal intensity mugnetic survey was ca
& Varian nuclecar precocssion ragnetboneter todel V-4910 nounted
on & Bell 47G-338 aelicopber Ilying at constany Q*OU”d clear-
ance of 15C lC“* &long north~soubh £1ig a8 spaced 1C00 -
feet apart. The “"bird" was suspended >t above the ground.
A total u nagnetic intensity contour int 140 gammas is
7

O
shown as an ovorl"J to map i3

It was thought shat th magnetic high merked "AY coull
vl Git

o~
Sl e L

be caused by wagnetite asscciated with tactibte and that this
environnent leuu contain covper or lead and zinc. A4n induced
yOlule&tidn survey over tne same area £ave no anomalies,.
Cxxidized copper orc,os at the Iazeshore .dine, gives no I.7.
response dvd it was thouzht possible that an smount of majs-
retite sulficicnt to couse the mazpetic high night not be
detected by I.FE.

A hole wag drilled $o test the bed rock and it proved
to be a browvn to purple VO7CQJLb ﬂ“'lcacrate which is St““n”*J

magnetic.
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DESERY, QUEEN

SILVER REEF MTS.
(383)

SANTA ROSA MTS.
(406)

LEGEND

QUARTZ PORPHYRY TO
QUARTZ -MONZONITE
PORPHYRY

INTERMEDIATE INTRUSIVE
CHIEFLY GRANODIORITE

Kvs

TO DIORITE

UNDIFFERENTIATED CLASTICS
SEDIMEMTS AND VOLCANIC.
LATER THAN NACO
PROBABLY CRETACEQUS.

UNDIFFERENTIATED
PREDOMINANTLY PALEOZOIC

LIMESTONES (NACO,MARTIN
AND ESCABROSA

DIAMOND DRILL HOLE
MINERALIZATION
STRIKE AND DIP
SCHISTOSITY

FAULT ZONE
CONTACTS
)J%ROADS

e LINE OF INDUCED
k. POLARIZATION SURVEY

i
7 7F GEOCHEMICAL AMOMALIES

STEBBINS MINERAL SURVEYS INC.

PAPAGO INDIAN RESERVATION PROJEGT
ARIZONA

GEOLOGY OF PORTION OF THE SILVER REEF
AND THE SANTA ROSA MOUNTAINS

SCALE I"'=1 MILE
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\( )
W
|
i
| The hole intersected:
|
|
0 -~ &5 nconsolidated Alluviuvm
85 -~ 1C4° Brovm volcanic aszzlomerate, fragncnus
ip bo two inches. Highly maznetic
1C4 1348 ﬁ::lCuLvau». Fraguents infrequent up
to 1/2 inch.
134 - 168 e as above but veined with calcite

There is little doubt that the na
explained by the magunobic charact
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Silver Reef Quadransle #3383

Only the ground west of the Zanta Rosza Wash
within this qa:avarch wa ixclua d in the pregpecting
perait as the ground wor f the wash haa o ﬁviously
been leased by the Yana i !

Resources, owners of

In the nortl wo°t corner of the gquadrangle
Frecambrian Apache greup sedinents occur. These

are ckiugl by Quaternary volcanicgs, mostly basalt.

To the south is the gravel filled basin drained by
the Santa Hoga dash. Fart of this arsd wag covered
by the aeromagneobic survey (sec nan 735 and overler)
o magnetic aancmalies were recorded, and no furbher
work was Gone in tle area.
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2

VYekol Nountaing Quadrancle #3332

This quadrangle covers the Vekol Liountains, the southern
end of the Table Top Lountains and the adjoining gravel filled
basins to the northwest and southeast. The area is one of
complex geolozy and rocks from Archean to Tertiary occur. It
is also the area from which the bulk of the mineral production
from the Fapago Reservation has come. 1t is estinmated that
$1,350,0C0 has been taken from the districht, #1,000,000 of
this from the Vekol Line (silver) alone. It is possible that
the Vekol is the only mine on the Reservatlon to'have shown
a profit. " :

There are a number of granite stocks in the area. Vhere
prossible these have been dated by thelr ficld relations.
Where this has not beoen pessible, they have been assigned an
age on the basis of lithology. (sece map #35 and §40) Generally
speaking the field criteria used are the relationship of the
intrusive to the Iinal  (Axchasn) scdiments, Apache group
(¥roterozoic), Faleozoic or Cretaccous sediments, and they
can be dated as pre or post one of thess categories. Ho
geochemical dating has been underiaken in the axea,

The large area of granite in the north of the map arca
is believed to be Archean, '

Granite bodles in the conbral Vekols are belleved to
be post Pinal (Archean) while similar appearing rocks in the
Cimarron liountaing axo ¢learly post Ialeozolc. :

The granite body which forms the hanglng wall of the
Takeshore orcbody is belleved to be Irecanbrian and in fauld
contact with the Iakeshore mebasediments. The intruslve
which forns the northern part of the Santa Rosa Lountains
is diorite of Cretacoous - Tertiary (Iaranide) age.

Mineralization & Alteration

The most izporbant type of mineralization in the ares
is replacenent deposits in limestone, usually associated with
snall faults. The Vekol=-Creat Iastern, Copperosity, Reward-
Fhanodorce, Jackrabbit, Turning Point, Desert Quesn, and .
Slate deposits are all of this type, and have produced silver,
copper, lead and zinc. Velns coataining silver have also
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VEKOL MTS.
(382)

" (405)

LEGEND

INTERMEDIATE TO BASIC
VOLCANICS (CENOZOIC).

QUARTZ PORPHYRY TO QUARTZ-
MONZONITE PORPHYRY.

% | HYPABYSSAL ANCESITE PORPHYRY
idesd (ap) AND FELSITE PORPHYRY(fp)

COARSE-GRAINED GRANITE. IN
PLACES POST- PALEOZOIC AND
POST-DIORITE. AGE UNKNOWN IN
VEKOL AND SLATE MOUNTAINS.

| INTERMEDIATE INTRUSIVE. CHIEFLY
" GRANODIORITE TO DIORITE.

INTERBEDDED QUARTZ-SERICITE
SCH!ST, ARKOSE ,AND CONGLOM-
ERATES CALLED "LARAMIDE
SCHIST" BY STATE SURVEY.
PROBABLY ORIGINALLY
CRETACEOQOUS SEDIMENTS.

UNDIFFERENTIATED CLASTIC
v SEDIMENTS AND VOLCANICS.
LATER THAN NACO. PROBABLY
CRETACEOQUS.

. UNDIFFERENTIATE, PREDOMINANT-
S0%| LY PALEOZOIC LIMESTONES.
(MARTIN, ESCABROSA, AND NACO)|

UNDIFFERENTIATE , PREDOMINANT-
LY CLASTIC SEDIMENTS OF THE
APACHE GROUP AND CAMBRIAN
(INCLUDING ABRIGO FORMATION)

ARCHEAN COMPLEX.QUARTZ -
MICA SCHIST TO GNEISS AND
FINE-GRAINED MUSCOVITE
GRANITE ,

. MINERALIZATION

!~ STRIKE AND DIP OF BEDS
" FAULT ZONE

CONTACTS

=~ ROADS

P LIN F INDUCED
’\l LAR I ATION SURVEY

GNI

E ASSOCIATED WITH
A NERALIZATION

STEBBINS MINERAL SURVEYS
PAPAGO

INC.
INDIAN RESERVATION PROJEGT
ARIZONA

GEOLOGY OF PORTION OF THE VEKOL MTS.

SCALE 1'=1MILE
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Caly ninor alteration is cobserved near silver veins,
but extensive tactite zones consisting chiefly of groosul-
arite, with our without magnetite, occur with the copper
at the Reward, Copperosity and lakxeshore, The quariz
monzonite porphyry intrusive in the Reward arca whows
weak propylitic alteration. ,

Evidence exists for two ages of mineralization.
Boulders containing sphalerite occur in Cretacsous conglo-
perave capping the hill in waich the Fhanodorce deposits
occur. HMineralizabtion also occurs in quarbz porphyry
which intrudes the Cretacesus conglomozate.

Cxidation exbtends to 500 foot denth at the Takeshore
Hine. Thig is probably in a fault zone, Iyrite and chalw
copyrite have been noted at the surface in the dicrite at
the north end of the Sanba Posa lounbtalns.

8 O
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“*half of the area is nmade up of low lyinzg hills of claglic
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Quijotoa Quadranszle 7425

This quadrangle covers the Sierra Dlenca, Brownsll and
Quijotoa liountain Ranges. The east of the sheet covers the
gravel filled basin drained by the Jonta Rosa Wash.

fhe Sierra Blanca Iountains

This range is conposed of metasediments, The meta~-
morphisa iz believed to be Iaraanide. Several small stocks
of acid inbtrusives occur in the area. Faleozolc limcstone
crons out on the west slope of the range. \

A number of mineralized areas were exanined bub none

chowed sufficient mineralization or alteratlion to be con-
sidercd worth further work.

The Browmell Mountain Arca

The Browvnell lMNountaing ere taken to include the area
extending frou the villages of Maish, Vaya, Covered Wells
and Quijoteoa on ighway &6, north to the Drovnell Iiue.

The south half of the range, composed of granite and a fine
grained intrusive and volcanic couplex 1s topographically
rugsed, with elevations from 2000 to 3500 fect. The north
godiments. A geolozical map on a scale of 1 inch equals
1000 feet based on vhobo interpretation was nade of the
vhole area, of which the meps covering the Quijoctoun Ireccia
area #* fioud T2l Clainm avea #49, Poor Boy line area 748
and Broynell fiine araa 746 are paris. |
Jee '2'.‘_‘” ,-e,ﬂo~4— {or Fhes ,/vx-cr’):v sk (»/ager-.}:»‘(.ov l;} \) r"vsrkr g

Brovmell ‘Hine Arca

T™is mire is at the north end of the maln range of the
Brownell Hountains.

Higtoxry
Iittlo is Imovm about io history. A shirment of

1000 toas in 1925 assayed 3 per cent copper and 9.35
ounces silver. FPossibly scome spaller ghipacsnts were

made earlier bub thers is no record of thes.
CGeologs

The mine is located cn a small hill of flat dipe
ping well stratified volcanics. The volcanics are
strongly eltered but were originally interuediate to
I‘llyﬂli‘tev

Py H
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IP BASE LINE
: LP Line 4A

ALLUVIUM HF! s FAULT
CRETACEQUS,RED BEDS, ARKOSE i S—~~ QUTCROUP

WITH OCCASIONAL THIN LINESTONE st
CRETACEOQUS, RHYOLITE TO INTERMEDIATE s CONTACT

VOLCANICS OCCAS. INTERBEDDED WITH SEDIMENTS — . STRIRE AND DIP
CRETACEOUS, THICK CONGLOMERATE 3 POND

CRETACEOQUS, ACID VOLCANIC AND RELATED

FINE GRAINED INTRUSIVES
ANDESITE

ANDESITE PORPHYRY
RHYOLITE AND FELSITE iINTRUSIVE
GRANITE

QUARTZ LATITE PORPHYRY

~—~.— OUTLINE OF I.P. TREND
P INDUCED POLARIZATION LINE

STEBBINS MINERAL SURVEYS INC.
PAPAGO INDIAN RESERVATION PROJECT
ARIZONA

GEOLCGIC MAP OF BROWNELL MINE AREA
SHOWING OQUTLINES OF POSSIBLE TRENDS FROM
INDUCED POLARIZATION SURVEY DATA

SCALE! APROX. | INCH:= 1000 FEET
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The mine area is flanked on the north and east by
sediments alv:ing toward it and on *Le south by elluviua.
A smrall granite Lodj cuts the sedinents northeast of the
mine. A ring of andesite dikes and plugs surrounds the
hill and layered rocgs within the ring dip gently towards
the ienu er. Alterabtion is intense but very local and
errati

Oxide copper nminerals are visible on the rock dump:
near the southern edge of the bill. Alteration and
oxide minecralization suszest that the zone night be
écagied and that an ecariched ore body would cccur at

epth.

-

Induced Polarizsabtion Survey

"An induced polarize
using a Hunting 2.: kil
array at 250 anﬁ 5C0 fo
ziles were suruejcd.

Two weakly anowmalous gones were found as showm
on may ;". ”qe navinun chorseability of 6,0 nilli-
secands, about 3 times baclkpground, was considered tco
low Yo in diC¢te aﬂ econonlc orchbody and this, coupled
with the sxall ox Lt of the alteration zone, sug-
5ﬁ5ﬁ0ﬂ that no mOﬁ“ work was worbh undertaliing in thob
area. -(sce profile n47 )

Boy Prosvect (nap 743)

Histoxry

A nunber of prospect plts and trenches were dug
on showlngs of cxide coppor avound the tura of the
century. In Sr5? the Lr\nertj a8 examined by Ldoumd

Copper Co., They subsequently ”¢Llod ong churn drill
hole to & degta of 460 feoct., o ore was intersected
and the proverty was a““n&ar d.

Geolomy

A body of quartz monzonite intrudes flow banded
siliceous rocks of the instrusive-volcaric comples.

A circular and pxro 1cold pire«lilke body of troumaline
braccxa aboubt 400 feet in diansber occurs at the southe
eastern end of the contact between quartz monzonite and
volcanic rocks.

C‘l“!\)‘
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ALLUVIUM
QUARTZ MONZONITE

ACIC VOLCANICS AND RELATED FINE GRAINED INTRUSIVES

OUTCROP

CONTACT

STRIKE AND DIP

FAQLT

FRACTURES

MINERALIZED FRACTURES

INDUCED POLORIZATION SURVEY LINE
CONTOUR OF COPPER ANOMALY
CONTOUR OF MOLYBDENUM ANOMALY
LOCATION OF GEOCHEMICAL SAMPLES

PARTS PER MILLION COPPER
PARTS PER MILLION MOLYBDENUM

ROAD
BRECCIA

STEE3INS MINERAL SURVEYS iNC.
PAPAGO INDIAN RESERVATION PROJECT
o ARIZONA 5

GEOLOGY OF POOR BOY PROSPECT AREA,
BROWNELL MOUNTAINS SHOWING GEO-
CHEMICAL COPPER-MOLYBDENUM ANOMALIES
AND INDUCED POLORIZATION SURVEY %

SCALE. | INCH = 830 FEET

L
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e
U - 'he volcanics along the northeast ond of the 0N
gonite are stained Ultd linenite, are locally silic ¢f$cd,
contain snall areas of fresh pyrite and are erozsed o7
narrow (up to 1/2 inech) stringers of specular hemabita.
uinor amounts of copper oxide minerals are found in
ne of the pres;cct-pltu.

Geochenistry

a

Hot extract geochemical enalyses of rock chip
sauples indicated an area 1800 feet by 600 feet vish
ancizalous copper values from 200 Lo wore thax 500 P.P.l.
Backzround in the surrounding area is aboub 4¢ P.P.IL
The tou¢m“114b breceia zone has low corper value bub
?OlydeHuJ valuez up %o 110 P.P.M. with background of

S Folls ‘

Induced Folarization Burvey

Two induced golari abion gurvey lines, 500 feet
apart, were run using a Hunting 2.5% Iilowabtt unit with
three electrode array and 250 and 500 foot spacing.
The lines cross the bournaline b“LCCl zone and the

- area of ancualous copper near he quartsz nonzonite -
W volcanic contact. lio anomaly was debected.

Eond Tel Claims (sce map #49)

A growp of twelve claims lmovn as the Fond Tel grouy
cover a large area in the central part of the Brow ﬂell Houn-
-Lalla.s) e

Geolory
The wocks in tho area are part of the acid intrusive -
. volcanic caqyle“. They are well fracﬁurc& v1th iren oxide

coaving rraclure surfaces. £pecular hematite veins with
minor oxide conper ave abundans.

f‘.)

An alluviun UuLullng program was carried oub in
wiich the ninuvg €0 mesh fraction of materinl from the
tribubary drainage *ullle“ vag analyzed for copper by
the cold citrabe extraCtlon method., A broad irregular
ancmaly covering most of the clainm groun was discloged.
Co“ner values ranged froz 10 $0 GO P » fomerinen

— showed thab these values arc opproximately one tenth

O of vhat would have Decn obbtained by the hot exbraction
zethod uaud on cthor surveys.
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Induced Polarization Survey

Two lines of induced polarization survey were run
near the gouth end c¢f the claims using the Hunting 2.5
kilowatt unit and 25C and 500 foot spacing, Neither
line showed an anomelous I.FP. response.

zled Zone : _ ‘

NS

To the southeast of the lond Tel Clainms an area kmown

the "crackled zZome™ can easily be oublined on colored

photos as a darlk red-brown area.

Geolopy

Zhe roclks of the acid-intreusive-volcanic
sequence are locally brecciated with rotabted frag-

ments in a silicious watrix. The rocks in the zone,
originally siliclious, have been furbher silicified.

Geocheanlgbry

A Tock chip geochemlcal survey showed anocualous
copper (up to 200 P.R.M. by hot extraction) in the
cracizled gzone.

Induced Folarisabion Survey

Two lings of induced polarization survey using
the Hunting 2.5 kilowatt unit, intersecting ab righs
angles on the zono, gave no anocualous resnonNsSs.
Scatterad covper is pread in the contrsl Sui-
Jotoa area bub the regative I.¥. results over those
arcas of moot favoradle geology supmgest that there
hag been 1little leaching and no formabtion of an
enriched zone at depth. N . -

Qo
+
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ALLUVIUM
CRETACEOQOUS? BASALT WITH SOME INTERBEDDED TUFFS

CRETACEOUS | ACID VOLCANICS AND RELATED FINE GRAINED INTRUSIVES

CRETACEQUS, RED BEDS, ARKOSE WITH OCCASIONAL THIN LIMESTONE

(
i an l ANDESITE

GRANITE

FAULT
OUTCROP
CONTACT

OUTLINE OF ALTERED OR DISCOL.ORED AREA (CRACKLED ZONE)
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STEBBINS MINERAL SURVEYS INCORPORATED

geparate avea of aboub 109 square miles soubh-
wess of the city of Tucson. Pight square niles
along the southern boundaxy had previcusly been
leased to the American Suelting and Refining

Conpany. .

ilost of this Rescrvation is gravel cevered
plain, Granite crops oub along the southeran
boundary and the Black Hills of Terbiary vol-
canics are in the norsvheast of tho arca.

This parb of the Yapazo Rogervation is a
83y

The Reservation was intensively prosoected
by the Americen Smelting and Refining Company

‘and the ground whexre drilling encountered nin-

eralization, is now held undor leasoc. Icept
for an examination of the granite for hydro-
thernal alteration, no woXil was carried out by
Stebbing Mineral Surveys in the Hegervation.

: Do ool it
ian Heservavloll

Gila Bend Ind

This Res S
extent and is situated just north of the town
of Gila Bend, Haricora County.

There is no bed rock oubcrop in the arca.
Ho explcration work was undertaken by oSbebbins
Hineral Suxrveya. ,
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