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STEBBINS MINERAL SURVEYS INCORPORATED

These results could be caused by sulphide minerallzation
of from 1% to 37 by volums at a depth of L5 feet to 150 feet,
Copies of the resistivity and chargeabillty profiles together
with an interpretation by E.B, Nichols are includfed in this
report. (appendix i2).

At the request of Dr, James A, Noble, consultent to ths
Papago Exploration Co. a second induced polarization survey was
carried out over the same area using varlable frequency equipnent
This work was done by Feinriohs Geoexploration Co. using
Geosoiencs equipment and the expanding dipole-dipole 9F Iltran
eleatrode configuration. The results of this work correlate well
with those of the previous survey.

The highest percent frequency effect 18 on line #2, The

“fl anomaly is interpreted as due to sulphide, which attenuates with

’ »

depth and is therefore possibly a horlzontal layer. Coples of the
indused polarization data of this survey and an interpretation by
P, Seward are included with this report, (appendix #3).

Application is made for a lease in accordance with the terms
of the Mineral Froaspeoting Fermit Ho, 14-20-0450-3736,

The boundary of the lesse area, a rectangle two miles east-
west by 3/4 mlle north-south, runs as follows:

From a point 1/8 mile south of the southwest ocorner of 3ec., 19
Tib 3, R2 5, 1t 18 % mile east to the northwest corner of the

~ lease crea.

from the northwest corner of the lease area 3/4 miles south
to the southwest corner of the lease area,

ﬂ from the southwest corner of the lease area two niles east

.”;to the southeast corner of the lease area,

Prom the southeast corner of the lease area 3/4 miles north

1“5,39 the northeast cornar of the leasc area,

Prom the northeast corner of the lease area two miles west

‘$® the northwest corner of tha lease arss (starting point).

This area Ls shown on the overlay to the geologic map,
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STEBBINS MINERAIL SURVEYS INCORPORATED

From the lease area are withdrawn the following valid mimeral A

" ¢lsims which have priecr rights,

Sq, ft,

Part of Standard Gold # 1 262,500
Pert of Stepdard Gold # 2 150,000
. Part of Red Dovil 600,000
i | - Total 1,012,500 = 23.24 agres

Total area $60,00 aores
Iess Clalns 22,3&

Yet ares of lease 936,76 acres

The claims are plotted on the overlay to the geclogle map

‘ . bus thelr exact location is not known, The gsections in the area

have not been surveyed. There 15 a preliminary topogrpphic -map
(subject to correction) on a scale of 1:24,000 published by the

. U.5.6.8. as Quijotoa 4 N.W., Pima County, Arizona.

The claims end the lease area are subject to survey and the
net area of the lease iz subject to correctionm, '

e e e g



STEBBINS MINERAL SURVEYS INCORPORATED

APPENDIX 41,
Induced Polarization Survey Data.

Interpretation by i. 0. 3elgel
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REPORT ON INDUCED POLARIZATION SURVEYS
PAPAGO INDIAN RESERVATION, ARIZONA

ON BEHALF OF
STEBBINS MINERAL SURVEYS, INCORPORATED

INTRODUCTION

Over the period of June 10th - September 6th, 1963, a geophysical
party under the direction of Mr. Robert Stemp, B.A.Sc., carried out
induced polarization surveys in seven areas within the Papago Indian
Reservation, Pinal County, Arizona. The areas are known by the
following names: Anomaly # 17, Anomaly # 25, Sif Vaya, Lakeshore
Mine, Vulture # 1 Area # 2, and Reward Mine Road.

The purpose of the present surveys was to map the distribution
of metallic sulphid_e mineralization beneath the areas covered. In the
present region these minerals may have a base metal association.

The reprint of the writer's recent paper entitled ' Induced
Polarization and its Role in Mineral Exploration', which is attached
hereto, describes the phenomena involved and the methods of measure -
ment and interpretation of this type of survey. For the present survey,
high sensitivity Pulse or Transient type equipment was employed, with
a current-on time of 1-1/2 seconds and a measuring time of 1/2 second.

The observed primary voltages are converted, by formula, to

" resistivities", and are expressed in units of ohm metres. The secondary

CANADIAN AERO o loneorad ,dém,e@/a
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Page 2.

( polarization ) voltages are divided by the corresponding primary
voltages to arrive at the '"chargeability'’, the resulting polarization
property characteristic of the region, and this is expressed in units
of milliseconds, as explained in the accompanying paper.

Any transition in conduction from ionic to electronic, and
vice-versa, will give rise to I. P. effects. For this reason all the
metallic conducting sulphides, including pyrite, pyrrohtite, chalcopyrite
and chalcocite, etc. and arsenides, will be detectible as well as graphite.
The latter may be expected to occur primarily in carbonaceous shales
and limestones, but not often in intrusive rocks. Occasionally abnormal
I. P. effects may be experienced from magnetite concentrations and
from serpentines. There is no way at present in which I. P. effects from
any one of these sources may be differentiated from those arising from
any of the others.

For the present survey, the equi-spaced three electrode array
was employed with electrode spacings of 250', 500' and 1000'.

Geologic information has been provided by Mr. Q.G. Whishaw,
of the Stebbins' staff on only the first mentioned area, namely t

Anomaly # 17,

'DISCUSSION OF RESULTS

The results in each area will be discussed, in turn, below.

CANADIAN AERO Minerad oS 00, aives
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A) Anomaly # 17, Vekol Mountains Area

Ten lines at 1000' intervals were surveyed, oriented N 300 w,
as well as two short intermediate lines. Electrode spacings of 250'
and 500' were employed, with station intervals equal to the electrode
spacing on the various lines. Both electrode spacings were employed
on four lines.

Plate 1, on the scale of 1" = 500', presents the chargeability
and resistivity results in profile form. The profile scales are 1" =
5 milliseconds for chargeability and 1" = 500 ohm metres 'for

resistivity. The observed background chargeability range appears to

be between 1 to 2 milliseconds. Values significantly above this range

may be seen on a number of lines, with peaks of up to 11.0 milliseconds..

Values of greater than 6 milliseconds are shown by shading on Plate 1
and peak locations are also shown.

Depth determinations have been made where two spacing profiles
were carried out on anomalous areas and the interpreted results are

as follows:

line 60 W, near 1750' N, depth of 250' - 300' to material of <

chargeability equivalent to an average of 3% - 6% metallic

sulphides by volume.

line 40 W, near 500' N; 200' - 250' to material of 2% - 4%

by volume equivalent average sulphides.

CANADIAN AERO loneorad Wya
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Page 4.

line 10 W, near 750' - 1500' N; up to 500' to material of as

much as 10% sulphides by volume, equivalent.

line O, near 250' - 375' N; approximately 200' depth, to 3%

to 5% sulphide equivalent.,

Geological plans have been submitted, one on the scale of 1'' =

830' covering the entire area, and a more detailed plan on the scale of

1" = 200' covering that portion east from line 20 W.

A contour plan

representing the results of a ground magnetometer survey of the latter

area has also been submitted, together with the interpretation by

R. W. Whipple, on the scale of

b)

1" = 200' .,
The various I. P. anomalous areas will be discussed, in turn, below.

Line 60 W, near 1750' N; This lies under overburaen in a region

between Pinal Schiét to the south and sediments and quartz
porphyry to tﬁe north; It is not far from the Guadalupe Mine.

The anomalous area is still open to the west and north and would
require additional geophysical surveying to determine its extent.
If it were necessary to investigate this indication by drilling based
only on the present information the following hole would be re-
commended:

Collar on line 60 W at 1750' N, drill vertically for 400'.

Line 40 W, near 500" N; This is an isolated, low order I. P.

indication, whose chief merit is that it lies in an overburden

covered area, with Pinal Schist to the south and quartz porphyry

CANADIAN AERO Alinorad MW
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)

d)

to the north, about 400' east of a region marked ' geochemical
anomaly' on the geologic map.

No action is recommended on this indication at present,
pending the results of drilling of some of the more prorﬁinen’c

chargeability highs.

Line 10 W, 750' N and 1500' N. These peaks lie directly on
local magnetic ridges of the order of 300 - 400 gammas peak

amplitude, in an overburden covered area., Whereas the 500"

spacing anomaly amplitude is not large ( 7.8 milliseconds ) the

very low response on the short spacing suggests that the depth of
cover may be as muéh as 500', Short flanking lines 600' away on
either side show considerably lower amplitudes. The depths
deduced to the magnetic anomalous material are much shallower,
namely 250' on the south zone and 90' on the north. A hole to
explore this anomalous area would be as follows:

Collar on line 10 W at 750' N, drill vertically for 600'.

Line O at 250' N; This is also directly on a magnetic ridge, of

amplitude 300 gammas., In this case the magnetic depth is -

estimated at 40' and the I. P. depth at 200'. The I. P. anomaly peaks

just> south of an outcrop of quartzite containing some malachite stain.

A hole to explore this indication would be as follows:

Collar on line O at 300' N, drill vertically for 400'.

Lines 10 E and 20 E;

Three local chargeability highs occur on the

CANADIAN AERO Minowad ovwers
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250' spacing results and all are in overburden covered areas

near outcrops of limestone showing varying amounts of skarn
alteration, magnetite and minor copper mineralization. All

lie on or near regions of magnetic activity. A suitable exploratory
hole would be as follows:

Collar on line 10E at 1875' N; drill vertically for 400'.

In summary, therefore, at least six areas of moderately abnormal

polafization response have been indicated by the present I. P. survey in the

Jgg >33

Anomaly # 17 region. Where magnetic data is available there is good
agreement in location between the I. P. and magnetic anomalies, waereas
the magnetically interpreted depths are invariably less than those deduced

from the I, P.

D The I. P. results could be caused by a number of zones of
disseminated sulphides, ranging from 2% - 10% by volume in average content,

which have been oxidized down to the depths indicated. As copper or iron

present in the oxidized zone. The observed magnetic anomalies with

’

U oxides, carbonates and silicates give no I. P. response they could be

which the I. P. indications often correlate, are likely due to magne'tite‘ of

E} X contact metamorphic origin. The intrusives which outcrop in the area

e. g. at about 2900' N on line 20E, are only very very weakly magnetic.
The present I. P, lines are generally 1000' apart and therefore

do not properly define the anomalous indications. In addition, the largeast

amplitude response, on line 60 W, is still open to the west and north, off

| CANADIAN AERO Ainorad ,%!/:/m@yd
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the survey area. If the exploratory drilling recommended above should
develop any interest in this area, further fill in and extension I. P. lines
would be desirable to guide additional drilling.

The location of the four recommended drill holes is shown on
Plate 1.

B) Anomaly # 25 Area

Five lines, at approximately 2000' intervals, were traversed
across this area, on a north-south strike. Electrode spacings of 500
were employed on three lines and 1000' on the two others. Station in-
tervals were equal to the electrode spacings. The mean line length was
approximately three miles.

Plate 2, on the scale of 1" = 1000', shows the results of these
traverses, in profile form. The chargeability scale is 1" = 5 milli-
seconds, and the resistivity is 1" = 1000 ohm metres.

The observed chargeabilities are all less than 2.5 milliseconds,
which can be considered to be in the low normal ( i.e. non-electronic
conducting ) range.

The present geophysical results rule out the presence of at least
the ' porphyry copper" type of base metal deposit, in sulphide form, within

at least a depth below surface equal to the electrode spacing employed.

C) Sif Vaya Aroa

Three lines, 2000' apart, were surveyed on a north-south orientation

across this area. Electrode spacings and station intervals of 250' were

CANADIAN AERO Alinorad ,@?wza@w/a
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» design and

_.ope;zatipn-to .those describ’ed by R. W. Baldwin in "A Decade of Develdp-
-ment.in Overvoltage Survey', A, . M.E. Trangactions, VoL 214, 1959,

1 and Sty atton moctor cousn.d o a 900
85wl : .

’.-eyale zénerator which provides a maximun: of 2,000 watts d. ¢, ‘o the

‘grounds. The cveling rate 3s 1.6 “oconds current on and 0.5 seconds

o

.

at

:¥ current ofi, the pulsc. rveversing cuntir. . uaxly in polarity. The data

q’ollec‘ced in the field consizis of careful measurement ol (he current (I)

in amperes. ‘lowing through elecizuc Cl and C,, the zrimary voltage
-F

L » p) ~in vclts aoppar:mg between Py "nd Py during the “‘current on' part

of ﬂthé cyc;.;’ and the seconiary veltage or overvoltage appearing betveen
il'i'ﬁeléctrodes P; and Iy duving the 'current off" part of the cycie.  The
+ latter voltage ‘¢ integratcd elecirenicaily with sespect to time, topro-

vzde a measyrement of polarization (V! In . ivolt-secosu.. The
"apparcnt chavgeability'’ in milliseconds is calculated by diviting tic

olarizatiun V by the srimary voliage kV, . The "apparent resis{ivioy”
34 ) PI )

- N
ot

in ohm-meteys is properiional to the priraary voltage (V) civides by thc
& e i

measured current (I), .c propor:.onality ifactor dependin; on the poo:etvy

of the array used. Jihe resistivity ana chargeability obtained zwe calle:

‘Mapperent’ as they are the vaiues which that portion of the ear: B sampied

i

. by the array must nave il it were homogeneous. As the carth sampled is

usuaily inhomogencous +the caiculated "apparent resistivity' and "apparent
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_ chargeability' are functions of the '"true' resistivities and chargeabilities :
of the various sections of the carth sampled and of the gecmeiry of those
: '
sections, !
The results of the survey are showr oa the individual profiles in ‘
3
the Appendix of this repert. T...ic profilc: nave a horiwoata: scale of 1
£ ) i
:inch to 250 feet. The "asparent char ;eability” is plotted at a vori.cal scale
of 2.0 milliseconds seu inch. The "apparcat resistivity' is plotted on a
i
t

vertical logerithmic scale of 2 miles per logarithmic cycle. A map ata
scale of 1 incx to 500 feet showing contours of chargeabilizy at the 500-1foot

“electrode spacing is located in the pocku: &t the, rear ofthis - :ort. The :

TREmtacys

/map is an enlargement ot e 1 lach fo 1,000 fect geolougieal ...a. provi

g
. £
-by Hunting Ceophysiinl Sexvices, Inc. Scorme disercpancics in station b

location appear to exist betwceen the map axd the ILP, orofiler. Tt has ‘

been necessary, therefore, to locate the prefiles on the map by megns of

the highway. Each proiile has the highway marked on it so that cruss
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‘reference beiween the map and the profiles can be made.
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INTERPRETATION

The technique used in the interpretation is based on the assumption
" ofa layered earth. The complex problem of the combined cffects of depth
of burial, width, dip and true chargeability of a vertically mineralized zone

3 e

5, ' plus the physical characteristics of the overburden and country rock have

+" not been solved practically. However, certain rule-of-thumb plus the

" experience gained from test surveys over known orc bodics permit cer-

. ‘causative bodies are indicated on the accompanying profiles, with the

q,;,,.‘understanding that the body most probably is narrower than indicated,
gaid ye

Rough depth estimates are possible in some cases, but it is necessary

The interpretation of the survey data consists of a careful

_analysis of each individual profile. The results of this analysis are

&

shown by appropriate symbols on the I.P. profiles in the Appendix of

™

" " this report. These results are also transferred to the interpretation

“R

~"~=:“;’:’.""-"lfrxap in the pocket at the end of this report using the same symbols.
‘»;s}‘Due to the high degrec of complexity of the interpreted I. P. results
"‘; ’
g and to the absence of geological data in certain parts of the areca, caused

" by 'the presence of overburden, no attempt was made to outline in plan
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’?orm the various zones by use of contact cr similar symbols. Instead,

e

posmble relat1onsh1ps bet\ﬂmen zcaes of different lines are shown bv long

e P e g

The symbols used warrant some ‘uriier discussio:

n., The "“zones
£
ma.l mterest“ (cross-hatched) represent the causative oodics ~f H

e*u““'

i 2 specxﬁcahy reco"nlzable anomalies measured irom p“oz les observed
*vf é‘ "E;ni z t.‘x

£, ® o v
S ;

2 .;&’wx‘t};;he shortest electrode spacings. Thus, the width indicated - -
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or the limite thereof, are shown in fcert.

T

.2 fnaximum value of depti: is shown, it is believed that more

£3

=

Itbpé,gly callo.,d dlbtcn(.t.b to thp body, the distances baing measured in
L vw

lahe 'pﬁer_vpendig:uwlar' to the line¢ and to the ground surface. This is due
% ’§:; . AN AT )

v,.\'

_9 the.‘fac,t Lhat the I P. method samples a certain volume of the earth g "

",

Calad

«and thgré’fo;e the causatlvc, bodn,s do not necessarily 11e beneaih the

‘jm’es siurveyqd but could be located to one or the other side of the line.
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% -/ only ‘a minimum chargeability in milliseconds is shown. Past experience
i e & i

AULR A . e

.S oyvs that one percent sulphide by volume will cause a chargeability of

3 to '8 milliseconds. In other words, a minimum chargeability of 12
S vy
; ,_‘;i'n;j,ll:‘iseconds indicates an absolute minimum sulphide content of 1.5%,

)

_but '_Athe" sulphide content could also be greater than 4%. The sulphides
L. i

‘:;x‘fnay_'__or may not be economical as the I. P. method does not differentiate
@etwe‘en chalcopyrite and pyrite, for example.

o 3 1 f ¥ . ot : . .

; The resistivity measurement remained fairly constant, through-

sy out the area, at 180 to 300 ohm-meters. The weak variations observed
R oA "

z

4.* are mainly due to changes in overburden properties and in its thickness

' -/ *and are not considered significant in the prescnt problem.

The interpretation of the I. P. data based on all available data is

¥ fn.:eéented in the following paragraphs.

&
o

* The chargeability measurements indicate a fairly large anomalous

F—




o _';gaxgsativc body extends to depth.

Lines 1 and 2 indicated a fairly well defined anomaly extending

; out‘iﬁ_dicgte the true chargeability of the anomaly may be as high as 9.0

3

,.'i'one extending from 5+00S to 17+50S. Calculations indicate the truc

v chargeability for this portion of the anomaly to be a minimum o1 7.5

PEEL- Ol
g_l&'-,Ap':lixnisecs‘.mds. The depth tc the causative body is approximately 125 feet.
S f"‘: - Line 4 indicates a widening of the znomalous zone. As Line 4
2 lies 500 feet to the east of Lines 1 and 2, this widening indicates that the
2% b3 i 4
*"“two zones indicated on Lines 1 and 2 have apparently merged into one
ST S ™

; '}zoxfe. The calculated true chargeability of this zone is 7.4 milliseconds

-

5.2; a_iprobable change in the country rock. It is, however, possible that the

% mineralized zone swings to the north and is the cause of the high charge-

~ “1 ability reading found on the north end of this line.
e
The results obtained along Line 6 indicated a fairly extensive

.

- ~Zone .extending from 27+50S to 5+00N. However this anomaly may be

’fo"t'l'fé north of this zone the chargeability remained fairly high indicating

i
P
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>

g fpuhd to consist of two zones. The true chargeability is found to be 8.0

; °" milliseconds and the depth of the causative body is approximately 100 feect.

¥

Line 'A', the cross line, indicates two main anomalous zones

showing that the anomaly located by the north-south line is approximately
3,000 feet long. The high rcadings located between 12+50E and 20+ 00E

are in all probability due to side cffects from the anomalous zone as it
" extends castward beyond the survey arca of Linc 'A'.

ki
3

A magnctometer survey carried out over the same lines as was
the I‘.'P'. survey indicated no magnetic anomaly. It is, thercfore, thought
Eihata.ny magnetite present must be in small amounts and not sufficient
.td cause the I.P. anomaly.

M F Geologically the anomaly appcars to be suitably located within the

uartz porphyry. Zones of altcration and discolouration are to be found ‘
DB I *
o ok

d :sufrounding the anomalous zone. The breccia pipes do not appear to be

2
iy 3
¥

. ~the “cause of the anomaly as many are located outside of it.

In general then, this large anomalous area, which is still open at
R g N e
g W, IR

-“.-1;- both ends, appears to be suitably.located and the chargeabilities indicate
&5 v i
‘that the anomaly could be caused by a body containing 1% to 3% sulphides .2z

-

W

¥ ay

3. by «f?'o.'].um'e. An expanding Wenner electrode configuration indicated the
'v"";i'epth to the body to be approximately 50 feet. Other depths calculated
: .

o 1£r¢r_xfi;the 1. P. profiles range from 50 to 150 fcet. The accompanying

#
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question due to the poss1b111ty of 31de effects.
.* &;ﬁ“ 5 i" Ul

Thus, it must be
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SUMMARY AND RECOMMENDATIONS

3 L,iﬁ ? . B 3l '¥
Thzs anomalv is approx1mate1y A OOO feet wide and although it has been ' : i

S

e |

YL 3'3‘-3 T : AL .
traced for” 2 length of 3,000 feet, it is st111 open to the east and west, A

SR £ e R .

i e & Q.!(:!; . . N P
-xiiurﬂhe:: of calculatmns were carried out on each profile and the true

ha.rgeabxhty of the zone varies from 6. 6 milliseconds to 14 milliseconds. €O Rt ]

' 5 b

i ‘

¢epﬁ! to the causatwe body varies from 45 feet to 150 feet. The & s
i.
et
L
(* ; Tr.ﬂ g
- % ;
o & g‘
t
) o
!
;roundecbby arcas of dlscmouratmn or alteratmn. It is, thercfore, 2
Y B8 S40 " . d :
bcl%ﬁred that the zonc is suitably located and should be further investi- * f
- $ |
& N ? ) " : - 1
ol ,_‘Ixr;sﬁffi'cicnt}. P. work was carried out to completely outline the
anomalous zone. It is recommended that further L P. work be carried LA gy
g ' o "y }
g s ;
ont Eo completely outlme the caus atwe body and to further investigate :
i
i E




“n

™ It is further recommended that the anomaly located to date be

ihvestigated by diamond drilling, as the economic significance of the zone

' must be determined by visual examination, the I, P. method cannot dif-
“, "“ ’
% A *

;" % ferentiate between economic and non-economic sulphide minerals. The

e

5 M % following locations are recommended for diamond drill hoies:
S Lines 1 and 2 - vertical hole at 17+50N

A ¥ Line 4 - vertical hole at 10+00S

i

b %

. Indrilling, it must be remembered that due to the wide intervals ‘500 feet)

& 'ﬁetwaen lines, it is possible that the causative body does not reacn the
particular line on which the anomaly is observed.

o ‘}’ »
Pt bt

L " Should the results of the drilling prove encouraging then, of coursc,

% e .
‘{‘ta?{-‘"”further‘ work should be undertaken to completely outline the anomalous E|
7 AL

HUNTING SURVEY CORPORATION LIMITZ

E. B. Nicholls, i E

Geophysicist. i
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Induced Polarization Survey Data,
Helnrichs Geocexploration. $ .
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INTRODUCTION

1 Ly From January 18 through January 25, 1963 Heinrichs Geoex-
'j i 5 ploration Co. conducted induced polarization surveys over part 2
i } ]
1 o S of the Quijotoa Mining District, Papago Indian 2aservation near |
< ; Covered Wells, Arizomna. This work was performed at the reguest |
«f .' :0f Mr. Quentin G. Whishaw of Hunting Gecphysicel Scrvices, Inc., |
T under the supérvision of Mr. Franklin A. Seward, Jr., geophysicist, |
.[}*, . with E. Grover Heinrichs, Chris ZLudwig and Floy. idanly assisting. |
LA T The twofold purpose of this work was to irst test an I. P. |
o S © + anomaly mapped by Hunting Geophysical Services zad second to
1)“ £ b provide a direct comparison of the Hunting data whicl ’as obtainec
Yettomo
a . by .the time domain or pulse methcc aund the data of this report |
5 5 . PP s T B i
o 8 which utilized the multiple frec.oncy tecanigue. |
R : _ ; . |
4]71?; : Included with this report are sectional aurz sheets fox i
T] & ‘each of the four lines surveyed and a plan location map, a depth |
e |
PP . curve profile om Line 3 and self potential profiles. |
o '
B " \s."’ -
B
Vgt W
T%r . t
W

HEINRICIHS GEOEXPLORATION COMPANY




CONCLUSIONS ¥ RECOMMENDATIONS

1. The anomalism cbserved is definite, but considered to be o
1 3 a5 . T | S O = S PP " ae SR Jrow s gl S e § o .o
only moderate absolute megnitude. 4T 1s InCerpreicd To 2& e

to sulfide mi

s
[
H
Q)
k.&
i_
N

atior. and compares with rat.aer surprising

similarity to the previcus pulse zuzulis.

- . -/ .

2. Data on Lines 1, > and 4 indiceave Jefinite -icenuation o

Fa

sulfide involvement at depth.
3. Data on Line 2 is suspect at least in part due to proxialty

Line and electrccer to parallel fence.

Fh

o
L. Line 4 repeats- with two epd on spread. of 530 fr. dipoles
would probably @ive xuch more definite east-uast bouhdary LAEET.
pretation.

5. ZLatcral vesolution Zs best on Linz 3 ani least on line 4

6. Lateral cesistivity irhomogeneities jpreciude ciserete deptn
analyses. One dépth curve analysis on Line 3 indical s a thickness

of the upper layer of 5CQ It.

PROGEDURES
Lines 1, 2 and 3 werec rum aiong Hunting Geopiiysicai Linzs
2, 5 and & respectively, centered as indicated on the plan ma»,
using a 500 ft dipole spacing. Line & was ru along Junting
.

Line 7 Cemierad as indicated at 1.0Q souch on Line 1 und usiag

a 1,000 ft. Jipole spacing.

HEINRICHS GEOEXPLORATION COMPANY
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Observations were made from the expanding dipolc-dipole

or Eltran electrode configuration which has become stcaadard in

[eR

the industry for those using the frequency domain technique.

H

_C:D

A D.C. frequency of .05 cps was used throughout the survey

except when receiving the 5th and 6th separation data on Lines

2 and 3 and 3rd through &th separazion data on Line & wvhere hich
telluric noise-to-sign:z” ratio was minimizel hy using .15 eps.

The A.C. freauency uzed wcs 3.0 cos.

INTERPRETATION

The interpretation is presented on the sectional caca shcets

ana the plan maps as blank, dashed, single bar, single bar and
dashed and double bar lines indi._- ' iu: “o: corlacive deszree of

anomaliz.. - .served and respectively, cos uso @ very w2ak, “wouk, ;

moderat: and strong are used to indicate the uireng. . I _ould §

be emphc:ized that these terms are used in a relacive serle only
bR & and may de only indirectly related to absolute degree of ¢aumalism :
D | :
T or intensity of mineralization. b
[]Q The anomaly o each of the four ilines correlates wel £h i
i
[]¢4 that mapped by unting. The highest absoluce anomailsm (wial 3
& s raspect to the percent frequency effects) appears to exisc con Line ;

2. On the other hand much if not all of these data are subject g

s

g degree ol sulfide Involvement bucause O

Lo question wegardin

-

the close proximity of this line and the current electrodes to o

= 4 - v
£

HEINRICHS GEOEXPLORATION COM~ANY
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parallel grounded wire fence. In fact it is almost certain that
the data on the 2.5n to 3n dipole was stronzly affected by the
fence and it was not recsonabl:s IZrom iz chsexrvartions made to
compute frequency effects or metal Zaccors oa Lae last three
data points.

Line 1 shows a udistianct anomaly from L.0n tco Z.0s with the
strongest effects from Q.58 to 1.5s. The z2it pattern is observed
on Line 3 which cffers the highest degree oI resoluticn although
not necessarily cze highest magnitude effects.

Tk .,000 Zc. dipole,Line 4 offers the leastc lecceral rzsol-
ution «  the lowest magnitude anomalous data.

G 1l of the lines, with the possible exception of _ine 2
(of th.: questionable data), the anemaly appears to clcenuate
with depth, indicating that perhaps the mivneralized zcoc is &
relatively horizontal layer.

A number of dz.ta aaalyses were attempied on ~uch of the
lines, but in gen=ral laceral resistivity changes nocvented any

successful intes pretation. One depth curve on Line 5, faken

alon; the diagonal projecting to the .orth from becwsen scoations

0.5s €0 1.0s, gives a depth to che top -7 the seccinl Lay.. of

500 ft, a resistiviiy of 70 ohm f£t./2pi for the top layc: «ic
a resistivity of 210 ohm f£t./2pi for the bottom layer.

Regpecliully &oeaailled, i

ILHL\L\J—DLLU U..‘JV.,—-..~».:~ L\.A\.L.u.dh\ (JQ-

I 7/
/M’/\J/‘/./“"“' L/,//w:/ e /f :

January 30, 1963 Franklin A. Seward, Jr., Geophysicist a
P. O Box 5671 HEINRICHS GLEOLXPLORATION COMPANY o
Tucson, Arizona - 4 - 5
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ALEK

Introducticen
Eackeround
Achnowledgenentn
iocation i
Bummary of sxploration Irogram

¥as Showing vubiinss of Aerial fhotography
I 7

Phyeiograrhy

General Grology

Raconnnigsance CGeolepic Mapping
Index ko of Suecial Ceolosical Maps
Iegand for Quadrangle Geological Lkarse
Ali Ax Chin #4410
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Proauzido Pesk ;745

Pavoquivari ronk 443

Coffen rot Vountain 7403
Cinarron realr U4

Fieinimc #7424

Anegam #4105

Ha% Mountain #380

Eaka 2381

8an Voconte 4/

Gocorague Dusts 74l

Solls ¥

Gu Vo 7423

Yaca Hillg #407

Bilver Ball Feak 400

Comobabi #3420

Green hine

Ko Vara ilills

vulturs #1

Santa Tosa Lo

Sante Foga - Siate Mtns. Seale 1 inch-
1 mile with Aero Magnevic

sSurvey verligy
Bilver lleef {50l
Volkol lLounbains §3c

Voko. moun.e.ns scale | lnch - 1 mile with

ar Showing forago indian Regervatlon

=30 G\ T -

iy

bt
P I SRR

13

Aero hagnesic survey worlay
uiJolos 4>
PFrownell Lilne
1.7. iroflie lénc wiA Drovmell !Mine
Foor Eoy Tres.ect
fiond Tei “laimo
lan XKavier ileservatlion
Gila bena Heservaticn
references

40

T
il
he
b By O4
f“-f) -4 ¥ '\...:
47

a7

48



~

‘«- .‘

-2

L

%

s

w

i

)
.
i

* %

.§'~ %
.D

)

b .
! s
L™
'

i u

L

e of i

e,

o

>l

-—
4
»

e |

it

A k|

it

i

STEBBINS MINERAL SURVEYS INCORPORATED

U IRTLI T S lalAR 8
ER OIS U VA .N\JI:‘

In this rerort arc swmarizea the resuits of o winecral
exploraticn progiau cervicd out Ly JSteublng hlueras Suavarys
Incorjorated for the fapege Sxpleoration Coopuny. LIe .ocap-
vation is locoted in soutlorn Arigzora (Bee m2. jcj. 2l
project was initlated Seplomber 16, lvci and teruinxin’ ‘
Cstober 3;2 1.¢5, awl comrrised geoiogic, goochenical and
georhyoical studiss tarcupghout the ieservalion.

It 12 concluded that, with the exnleration tecunliucs
currently availavle, the probabiiity of finding a ..njor
ain2 within the Reservation 1s very lcw. In ong ares,
howaver, the uijcto, a high risk drliiling progrum ig cone~
gldored Justified, tut was nov recomuwended in the Jace ol
orrosition from the cousultant to the Iayege xuloration
Comzany., :

.'L

»7

BACHGRUUXD

i

2 August Y, 1461 sineral IProsyecting Jernit Nwiber li-
20~0450-5756 was authopized by tae Secrdtary ol oo Lal
which granted lhanting Gesrhysical Services, inc., 23 con-
tractors to the Zopage xpilioration uowpan,, €Xc.us.ve vipht
t0 oexplore the Reservabtlon for mimexsls other thas hydro-
carbona for threa years. FExcluded froan the permit ware
areag where prior rizits nad heen esicbilehed, nasaly valid
mlning claimg, the "Garcia Strip,” end an arvea ewst of tha
fanta fdoza wasn., Minimum expendltures an? a schiedule of
land relinqulished wore defimed in the rernit, along with
otker terns and conditiona.

2%

]

In the Spring of 1963, Hunting Georhrysieal Serwvieces,

i, ' Ine. wa3 roorpanized and the nane changed to Oeo-fenturaes,

Ine. In Ghe Swuser of 163, the Company WaS ajull. rerlyane
iged and the nune was changed to dt@%hinﬁ Hineral Zurveys

~ 4 - go.
incorporated.

N

rar ACHNCALEDGIRENTS

e “he lield work was suncrvised by Quentin GC. Wai shaw,

ansigled at varicus times by selth J. Lroste, Jonold C.
ﬂlkl?, bax Q. Zvans, lorels A, lauvfmau, Jose h A. “ALA0CQUC,
ouglas G. beloon, Jr., Phillp Watter, dama hodhi, sennoth
Pettlgrow, and Jdohn J. Heiff. Sceretarial wort was cairled
out Ly ixs. It. Tvge Gray and Mra. Junct Dnac ce.

PR

L3

AR Y

tknaultqnﬁ to tho iarago Wxploixwbtion Coupuny wan Jamey
A, Iigdle, Foble and Ruokmiek:, imsadena, Uallfurtlia.
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STEBBINS MINERAL SURVEYS INCOB@BATED

Geochamics. ' mnalgsen vore nade by Gsochaaical wogr ecting
mbOI"dt.‘:l‘ . U‘;L( '.,...q I “.;1;.‘.("1:,}‘

Asszayg were wude Ly Hawiey aud slauvley, JucBan., aprizona.

J

&ong»¢t¢ng *gt'x*c Lat Lfor the maguebic proelt. WAS
Rogs &, onls ‘i,-lo, ahke wity, Uboh,

—

Huanting S""‘nz‘ Goroocauion ldmited, PYoronic., -muvaria was
contractor for ot e geisnla BULVEy pPoviled thoe Varien ndp-
boxne M&‘ﬁu“"“ﬁ » and onexrator, ar& did 25.€ ling allies of
indueed ; Jarizalien quan.

Hednrichs G <—;&,¢wrutimn Conpnny, fucsasn, Arilzois Was
ConLTRACLOT for D.. ase miled ox snauced poLaerisaiion Survey.

my

Canadier! Aerc »irneral urveys Limited, Toronic, wmiario,
vas contraciLer fu: %5 llne miles of iaduced poluarivaiucon
susvey.

Facific air Industries, Inc., fong Beach, valiioruls was
contractor for theo color and black and whilte aerii! [20T0-~
€ra.hy.

Arizona Helicootors Incorporsted, Crandler, . rvisonld wus
contractor for firing the aercmagnetic survey.

Diavond drilling was doiig by Doyles Prothers Jrll ing
Company, walt -ake CLity, Vtah.

Aﬁift¢~sev¢ thin sectiong werxe rrerared by tho Unlversity
et grlzuza NG reyorsed on py Charles mgttee, Gooiogr Venart-
ment .

The drafting wng nostly done by 2obert T, ('iHulre,

The cooreracion ¢f the Bureau of JTndilan affsiza ard the
Parego Tribal Councll is gratefuliy actaowled:ed,

SULLIAZY oF THL SEAFTORATION IR GRAk

e Resorvation comprlaes 4,355 cquare nlles (2,774,000
acrza). PBotween Jeptewbter 20 mnd Novesmber 14 1961 ali out-
¢ron wag puoboyrarhcd slmultaneously in colny anﬁ L" ¢l and
vdite as gteren vairs of serial shotourz;lyr ayv & 223&8i€ os

1:10,000 (1 dnck. equals 333 reot). Tho outaern g$wvs 2 LD0X-~
Imate 40 per aent oL wae tesecvation (gee map sith.

—
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STEBBINS MINERAL SURVEYS INC.
PAPAGO INDIAN RESERVATION PROJECT

ARIZONA

MAP SHOWING US  GEOLOGICAL SURVEY
QUADHAMGI MAMES AND NUMBERS
PLUS OUTULINES OF AERIAL PHOTOGRAPHY

SCALE | INCH =12 MILES
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STEBBINS MINERAL SURVEYS INCORPORATED

Prow Novexbar 2L, 1961 Lo August 3, 13C2 a geclosle sbudy
of tho aerial phoetograchy coublned with (leld iavesitigalions
was cerpleoted. Iuwing this peried,areas of no economic [30-
legic interest wera definec and relinguisnea, ua S%Pﬁi?LQd vy
the jornmit, auld evcas warranting additicnal irves®iallnn were
gelceted and asslrmed jricrities. This mappiog was coneilad
as 15-minuse guadracgles at a scals of 1 irch sgunis iwo wiles
mada from eunlargeszents of the Arizcna Bureau ol hinos Lounk
Geologic Huys . ublished ot @ scals of 1:375,000 (see agy /7).

The rescirnfer of the program (Auguet, 1701 to Cevobder,
1963) com;, rised detalled geclogic mapiing, geosbenical
ganoling, eirborne and ground fecphyslces, and tne drilling
of onen%iamond d2ilt hole. A %total of 1403 gecchenlical semples
W8Te collected Toon  roch ouub analyses vere reported.  Ywe
miles ol sballow gelsaie prolfiles were cbtained, a xoxinately
1,700 line uiles of acromagnetic survey were corp eted, 5/
lana niles of prownd Lapnetic survey, and £5.4 iinc rdles of
induced polarizaiion survey. <he one Glumond drill hele vwas
dxvilled to o dapth of 168 feet thrcugh &) {eet of allviua.

Two geclogic rarcrts have heen suinitted Yo the Jepcrtment
of imterxior (August, 1,62 ard Februery, 1903}, in cucl case

at the ¢tine land was relinquisghed as required Ty 'is jaormit.

LT OGRAVIY

The farege Indian Resevvation lies ir the lasli anc hange
Mysiozreachic Provirnce of Joutbhern Arizona.

Elevatinng range froa 1600 fcet above sen lovel inn oo s
southern »ortion of the Great rFiain to 7732 Jeel. Sbe nuwuadt
of Baboquivari resai. :

Gonerally gpesuing Lhe rauges trend in a novilerly direc-
tiorn and thay accupy abou’s &4 per cent oi the wotal arna.
The dhaasins ocewyy the remnlining 6U ;Jer cent. tney are ¢onerally
Liat gravel plaiusg balieved 4o be occuing strustural dedTes=
gloos. The deptl of wieonsgolidated gravel in sore sreos 18
greater thur 1UW0 feet. The plaln iike suriaces were Lorwaad
throuch coalined de.oaitleon and srosion by shaot {icods.

- meanderliny streaus, and wind action.

The arxes is one of low rainfall (less than 17 irchas por
apnun). Jeupuratures ransze frue a few degroos Lalow Ircezing
em winter nighta to 120 deproees Farerhoit Lo tLo asnnde on
sunt.exr daye.

Yogetation 18 cactus and desert shyubs.
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Hocks fror Lpcheoon G0 TeCeNt AL Y IQURG.

Precounurian rocky, achist, dn”LBS and dntousi ves ouiCereD

at tac ey rene north of tue Resenvatlon,
isicoscie v qu, ehiefly ropresented Ly sadimencs are

fourd in *he Verol ¥mataing in the nerkn of tk& Ausrrration,
Osuer enali. ocuters s are found In Ghe rnoneik an ‘
Eesozoic uedincite zau V“’C“"cs are wiGg ag'
ceutral oud cacterr arbts of the Jesorvalicn. y
rocka, mosuly ardesite and tasalt, fom tho mgu“vx_aw ¢*anh
the west. uLuA..MT."

‘r"." Y ¢ S P ¥R

Quabernary velcenice and prnvci can ©o. soen o all arees.

. A1l pre-Quaternary rocks arc folder"and faultad. Iooru-
gives range in age frow .recambrian %o Tertinmy. ; ;

RECONTAISSANCEH GYOLOGIC LATLPING

T™he reoconnalssancs Leologic Japd¢av 28, somplled oo A5-
micuto qu&&r&nt es uh o auule of I inoh equals & mllcs (see
may Y7 and quadiangle ka,s Ho=m2isy "By 37, B, #5,; zmie from
eniarging the arizona Buresau of Nimaa Gotnty Ueo.ogic &8
zubligked at 3 gcale of ].)75,,Cu (i in¢h equais o aiies
a,yrox-xa,glﬂ) 0w alterations acd modificativns of sbe
8tate Iurcuu's nappirng hove been incorporuterd *r the quas-
drangle me 3 pruaenb & here excert ir the .rstances viicre
Gonp ete rcaarping at a larger scalc wac asconn! shcd. In
thoBe casaa, che atate marpiuq is siuply rerryradiiced on the

adrangle axcut and gyur md,pinﬂ ayrears separate.l,. (5ce
”r a Rhm‘o 3.&‘*‘\1 &) “_)4' T _)l_» ' IO Y9 ) . ; !

"The pecloly =L each quﬁdrarb‘o in suaaum*,e“ telow.
The legend for ell gheess anpears as dap . e H“¢ufanglo
name and runber of 2ach guadranglo corres onds Lo the U. 8.
Geclogical Survey noxcuelaiure. :

¥
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LEGEND

FOR I5-MINUTE GEOLOGIC QUADRANGLES OF
THE PAPAGO INDIAN RESERVATION

&P, = b2

RHYOLITE ANDESITE B ANDESITE BASALT
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VOLCANIC FLOWS &
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STEBBINS MINERAL SURVEYS INCORPORATED

Roa Vo Guadraggle 5441 |
Sl Thig Euandrmzfgla containg the Mesquite, laris
o o007 and Zupr (Copeka) Kountuine. Euch of Ghie sren is
.~ . @seupled by recent gravel which fomms the "Greut
> Plain," The Jan Gimon Vashi drains the area.
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o Tho Lesguite llountains are foxmed of Tertier,
Rr volearics, sndosite, rbyolite and basalt. Huch of
="+ the basalt ia hizhly xsagnetic due to iaclusions of

<. " magmetite, which i3 estimated to comprise in placen
o up to fen per cent of the ruck. Hinor Teriiav:
S Quaternary sediuents border the range. Ho hydro-

© - thermal aitoeratioca or coumercial mineraligation was
‘v “Been in the epeu. The Faria Mountaine aie 2 scubhaply
e -~ gontinwatisn of the
# . - 7 of the .aternational Zoundary. They conasiast or ler-
¥ . tiery andesite and Tertiany sclicentes, cougloserate,
X o, Quartsite and grit.  No hydrotherzal elteration or
“i o, Bilpexalisatlon was noted. :
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- Botamor; hicz, sochiet and gnelss.
. bolieved Yo have taken place duriup the Taramide
 Urogeny. NRo egignif{icant alterstion or mineralizahti-n
. vas encountered aud the area was not ecnciderc? 7orth
“furthexr work, o
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‘Jan Relael wuadrangle = F450

; s Gnly %he portiarm wne ithird of this quadrangls
NPT 18 An the Uniteq Utates. The lesna Xounbalns mise
B froa the Tecniabe Valley on ths west bordor cf Lhe
quadrangle. Jhay are formed cof lertiary veolcuuiics
and Cretuceoua zediuents westly coanglouerate and
quartzite The Tertlary {lovus are of brown, ccarse,
SOTPUyTLGLC andesite. Ay the north end of the range,
noxth soricing vertieal jolnts are procinent. Ihis
‘mrea is devoid ¢f signa of comzaoreial mineralrizacion
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