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SAN XAVIER

DIAMOND DRILL HOLES

Tract |
_? D. D. Hole - Date Started.
: X=101 ' 9-26-57
R -102 9-27-57
. v ' -103 9-30-57
o S - -0k “10-1-57
- - © =105 10-1-57
-~ -106 10-2-57 -
- =107 10-5-57
-108 10~7=57"
=109 10-8-57
-110 10-10-57
«111 10-11-57
-112 10-14-57
=113 11-2-57
-114 11-4-57
<115 11-16-57
-116 11-18-57
=117 11-18-57
-118 11-19-57
" =119 11-25-57
=120 11-26-57
=121 11-29-57
-122 “12=4-57
~-123 12-10-57
-124 12-10~57
=125 12-31-57
-126 1-8-58
=127 1-10~58
=128 1-11-58
-129 1-15-58
-130 1-18-58
-131 1-20-58
=132 1-28-58
-133 2-13-58
-134 2-18-58
-135 2-24-58
-136 2-28-58
-137 3-4-58
-138 L-24-58
v =139 6-9-59
Yract 1} =140 8-1-59.
=201 9-14-57
=202 9-14-57
=203 9-16-57
=204 9-16-57
=205 9-18-57
=206 9-18-57
-207 9-19-57

J.E. K.
MAR 25 1968

Date Completed

9-27-57

- 9-28-57

9-30-57
11-4-57
10~-2-57
10-5-57
10-7-57
10-8-57
10-9-57
10-11=-57
10-12-57
10-14-57
11-19-57
11-18-57
11-18-57
11-25-57
11-26-57
11-26-57
5-14-58
12-16-57
12-9-57
12-9-57
12-13-57
5-14-58
1-10-58
1-15-58
1-18-58
1-27-58
2-3-58
2-4-58
1-31-58
2-3-58
2-24-58
2-24-58
2-28-58
3f18'58
L-15-58

5-10-58

-30-59
~5-59

10-29-57
9-17-57

. 4-23-58
9-18-57
9-19-57
9-20-57

11-1-57

(Hole re-entered)

(Hole re-entered)

(Hole re-entered)

(Hole re-entered)

10-11-57 (Hole re-entered)
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SAN XAV IER

Diamond Drill Holes

Tract 11, (cont'd)

D. D. Hole

X-210
=211
=212
=213
=214
=215 -
=216
=217
-218
=219
=220
=221
=222
-223
C=220
-225
-226
=227
-228
-229
=230
=231
=232
=233
234
=235
-236
=237
-238
-239
240
-21
~242
-243
~244
-245
-246
-247
-248
=2L9
=250
=251
=252
=253

=254
-255
-256
~257

Date Started

9-2L4-57
10-11-57
10-24-57
10-30-57
11-6-57
11-9-57
11-20-57
11-23-57

11-26-57 -

11-26-57

12-3-57 .

12-10-57
12-13-57
12-14-~57
12-18-57
12-19-57
12-19-57
12-21-57
12-16-57
12-21-57

12-28-57

1-2-58
1-4-58
1-11-58
1-14-58
1-18-58
2-1-58
2-5-58
2-i4-58
2-4-58
2-13-58
2-13-58
2-15-58
2-21-58
2-24-58
2-27-58
3-19-58
3-18-58
3-19-58
b=1i-58
44=23-58
5-21-58
5-24-58
6-3-58
6-5-58
6-10-58
6-13-58

- 6-20-58

Date Completed

9-25-57
11-9-57
11-23-57
11-26-57

11-16-57

L-22-58
12-16-57
1-10-58
12-9-57
12-14-57
12-19-57

. "‘)0"58

12-17-57
1-13-58
1-17-58
12-19-57
12-21-57
12-31-57
12-20-57
12-28-57
1-4-58
2-13-58
1-7-58
1-25-58
1-31-58
2-15-58
2-8-58
2-12-58
2-13-58
2-18-58
2-21-58
3~25-58
2-26-58
2-28-58
3-3-58
3-19-58
4-5-58

©3-26-58
"~ 5-15-58

L-23-58
5-23-58
6-9-58
6-3-58
6-12-58

°6-19-58
6-24-58

7-3-58
7-14-58

(Hole re-entered)

(Hole re-entéred)
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SAN XAVIER
Diamond Drill Holes

Tract 11, (cont'd)

D. D. Hole - Date Started ‘Date Completed
X-258 © 7-7-58 ' 7-23-58

-259 7-15-58 8-12-58

~-260 7-23-58 © 8-5-58

=261 - 8-5-58 8-13-58

~262 8-12-58 8-25-58

-263 8-13-58 8-23-58

A

Tract 111

=301 12-23-57 1-8-58

-302 1-8-58 1-17-58
-303 © 2=10-58 2-15-58

=304 : 2-27-58 , 3-18-58




$X 1.1.5
J.E.K
AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona SEP 0 6 1957
September 5, 1967
TO: T. A. SNEDDEN
FROM: J. E. KINNISON . . SAN XAVIER, TRACT 11
DRILL LOGS

The following data are presented in response to Mr. Peel's request
for conclusions for the summary drill hole logs on Tract Il. [ did not
provide conclusions originally because | thought that the logs themselves
would be self-explanatory in this regard.

The exploration drill holes fall basically into three groups, re-
presenting three general objectives:

a) Those drill holes which lie on a direct projection of
the Mission altered zone.

b) Those drill holes which are nearby the altered outcrops
(described in logs X-101S and X-104), and located generally
to the east, northeast, and southeast thereof.

c) Those holes drilled to explore the gap between objectives
A) and B) above, and other miscellaneous outlying holes.

I trust the following will satisfy Mr. Peel's need for specific
conclusions.

CONCLUSIONS

0f those holes drilled to fulfill the objective of group A above,
the following sub~groups apply as indicated:

1) The following drill holes penetrated sngnlflcant
primary copper minerals of ore grade, in relatsvely
shallow altered limestone and argillite: e

X-254 -
X-202

X-211

X-246

X-245

X-215

X-229

X-221

X-233 .
X-224

JEK
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CONCLUSIONS (cont'd)

Drill hole X-236 penetrated essentially unaltered pre-ore
rock. It lies beyond the limit of the altered zone and
porphyry copper deposit of Mission and its extension into
southern Tract 11.

Those holes drilled to fulfill the objective of group B above, are
readily dlvnSIble into the following sub-groups:

1)

2)

3)

The following drill holes penetrated leached capping
with signlflcant ore grade seccndary copper sulphide
minerals in the form of a chalcocite blanket, partly
oxidized., Some primary sulphide -ore grade streaks

“also were intercepted.:

'X-238
X-2LL
X-247
X-237

The following drill holes penetrated altered rock which
contains principally iron sulphide, and is peripheral

. to sub~-group 1 above:

X-228
X-208
X-229
X-230
X-232
X-24L7
X-2Lo
X-2L3
X-209
X-206

The following holes penetrated unaltered or very weakly
altered pre-ore rock peripheral to sub-group 2 above.
These holes lie beyond the porphyry copper deposit
delineated by drilling in the central portion of Tracts
| and I1I.

' X-205
X-210
X-207.

0f those holes drilled to fulfill the objectives listed under group -
'"'C!' above, the following sub-groups are pertinent:



1)

2)

3)

JEK:mc
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CONCLUSIONS (cont'd)

The following holes penetrated post-ore rocks only,
located geographically between exploration objectives
as enumerated in A and B above.. As a‘'group, and
considered with other factors, there is no reason to.
expect a porphyry copper ore deposit beneath these
holes. » o :

X-226
X-204
X-203
X-249
X-248

The following two holes penetrated unaltered or very
insignificantly altered pre-ore rocks. These are

beyond the margin of any porphyry ‘copper deposit:

X-225 - .
X-222

Drill hole X-214 penetrated only post-ore rock. Considered
with the results from other drill holes, there is no
reason to expect an ore deposit beneath this hole.

Y R
\3’@“&gff§a)g@4@a@avct/
| 'yhohn . Kihnison “&1

cc: JHCourtright
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O Purpbse: To expl>é for a porphyry copper deposit.

X-102s

The drill penetrated alluvium with a rotary bit to 120 feet.
A diamond drill cored post-ore conglomerate from 120-126 feet.
Bedrock, from 126 feet to total depth of 129 fees, Jks s
arkose, very weakly altered with trace quantities of iron
sulfide.

Conclusion: The alteration and trace of disseminated iron sulfide
is insignificant., The hole is beyond the margin of any porphyry
copper deposit.




@,

X=140

oses /&here re numerous very small outcrops in section 27 -
part pre-ore, part post-ore basalt. The abundance there of
// oxide of iron suggested a mineral deposit beneath, but other

characteristics of a leached capping over disseminated sulfides
\_is lackln i 255, M

The hole was col ared in a pre-ore outcrop; and penetrated
by diamond d pre-ore cks to 168 feet. From 168-196 feet
the drill penetrated the basement fault zone. From 196 feet to

total depth of hole at 227 feet the drill penetrated uanza:szed

pre-mineral rock.

s

~

Ve a
Conclusion: The iron oxide in the scattered outcrops does not 46L7 /chu

overlie sulfides. This vicinity will not contain an ore
deposit.



General Terms

Geology. I suggest that this term be avoided if
possible. Just what is geology? It has to do with every-
thing in the earth from the center to the surface. It is
a broad term which leads into ambiguous usage. What, for
example, is a geologist? There are many specialities within
the profession of geology. I operate as a "mining geologist."
Professionally, what does this mean? These are difficult
terms to define and I caution against the use of these words
where they may be avoided.

/<
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GEOPHYSICAL DIVISION
3422 South 700 West

- Salt Lake City, Utah . ‘ I | E K
. " Augugt 1, 1966 - ® e 2% 1968
8961 7 HYN

NI

Mr. Robert Richter, Assistant Comptroller
New York Office ‘

" GEOPHYSICS
SAN XAVIER INDIAN RESERVATION

' Dear Sir:

My memorandum of this date, concerning the subject matter.re=

. lative to the tax write-off, is enclosed. Time and cost accounting

was handled by the Tucson office and their figures should be more o .

accurate than any judgment that can be obtained through the per- - '

centage figures of survey coverage on property retained. Survey . . .

coverage and anomalous features interpreted from the geophysical "' - s,

v data are described relative to the federal survey control. The -

4 l"'."g\' o descriptions could have been shortened considerably if they could

i N" ¢ }‘_z_,_lflustraced on mapg. | .

N vluﬁf—s'.’ﬂ]("t/w I h D that the losed 'wj,],]_ be of some as ':i ta ce in you
¥ o . obe e enclose e of some assistance in your
'{L-\'\‘ga"‘e : ~ study of the problem. - . - , ,
~(._°‘3  5 - e s e Very truly yours,

Enc. L ' . : T
2 eplon of Hder Lol TrgaThied” s T e

. ' - @ - ‘f so3 o
Jﬂi:a%ez-ﬁ-,vﬂ-muﬂfvﬂx{. aﬁyﬁgmm&-/ﬁf@ww Te ML,

Ve ®. v : o o
senede % /1'/‘ .V ﬁgg;«/bw gf‘gf' fyﬂu j{ ,.a fi, faf s {'

o . e et




GEOPHYSICAL DIVISION *
oo | .. 3422 South 700 West
@9 : -~ Salt Lake City, Utah

~ August 1, 1966

- CONFIDENTIAL

GEOPHYSICS .
SAN XAVIER INDIAN RESERVATION
_ INTRODUCTION; o

The Mineral Hill Mine, about one mile south of the San Xavier
Indian Reservation and several old mines in the Twin Buttes area six
. .. miles to the south, in low outlying foothills of the Sierritta mountains
.‘ .. had been operated sporadically for many years. Unitel:()ceophysical 4
-  Company discovered the Pima deposit. east of the Mineral Hill Mine under o.
PEERE . 200+ feet of gravel and sand valley fill (alluvium) by the application ' '
[ .1 " of geophysical methods. ASARCO later discovered a more or less northward
P e extension of the Pima deposit. This ore deposit, called the Mission Mine,
: "is immediately adjacent to the San Xavier Indian Reservation entirely
IR under 200+ feet of alluvium. The eastern edge of the deposit was known
" to extend into-the Indian Reservation. The only outcrops on the reserva-
. _ tion north of the Mineral Hill, Pima and Mission complex of ore deposits
are some small hills of post-mineral volcanic and conglomerate rocks in
1.7 the southwest corner of Tract 1 and two small, low knobs of altered pre-
~ 0 mineral atkose and monzonite with iron oxides derived from sulphides in .~
W the northeast corner of Section 23 in Tract 1. The alluvial cover ranges
from .0 to 100 feet or so in the southwest part of Tract 1 and thickens
north and east to 200 feet or more. ) ‘ ’

“

Prospecting is a matter of elimination of areas that are geologically , S
- unfavorable or uneconomic due to physical factors as much as it is evaluating o
known mineral deposits. When a potential geologically favorable area is
covered with alluvium or post-mineral rock, the process of elimination re-
quires extensive drilling or geophysical surveys and less extensive drill-
ing. In the latter case the geophysics indicates targets for drilling to
check depths to various horizons and geological information to verify one
or the other alternate interpretations of the geophysical results. These
+ cross geological-geophysical correlations build up until the geophysical
AR ~ interpretations are firm and can be extrapolated over large areas with only
. “Lin .. occasional drilling checks. The point here is that geophysics is not a com-
© 7. plete substitute for geological information obtained by drilling and that
every hole drilled serves a real purpose in the elimination process involved
in exploration in alluvium and post-mineral rock covered areas. .

, Geophysics can indicate base metal sulphide mtnetal’deposics indirectly
through magnetic surveys (sulphides associated with mngnett;c<and‘pyrrhottte),




gravity surveys (sulphides associated with heavy lime silicates and massive
sulphides), electromagnetic surveys (massive sulphides and metallic sulphide o
veins and veinlet complexes) and induced polarization surveys (metallic sule~

. phides in disseminated, vein or massivé replacement forms). They seldom, A f

. however, give any indication of grade or detailed geometry unless the former
- 18 directly proportional to the density contrast or percent sulphide con=-

centrations by volume (induced polarization). In any case, the development '
drilling is necessary for purposes of economic evaluation and engineering ' o
aspects of the mineral deposit. . ' Co

-e -

The following geophysical methods applied on the San Xavier Indian

Reservation are listed below along with survey periods and percent of tot01, ; o i
. coverage thq; was done on property retained. - - S : !
' }

% of Survey . "4

: Survey . o on Propexty =, g

thod . Period .~ . Retained :

- : - I _ p

. Magnetic (Aeromagnetic @ July 17-22, 1956 - - - .- ' . Lo

o (Ground Mag= . - September 1957 . 64% . CR :
-(netics o ' = E ;

~ - ‘ ?

. Gravity ° Oct.=Dec. 1957 23-2/3% g
Electromagnetic ' July 1957-Jan. 1958 40% i

. 1§

, ‘ , - o N - .

Insuced Polarization Feb.-March 1958 - B

The aeromagnetic survey was very useful. in eliminating areas with ex-
cessive thickness of alluvium and post-mineral volcanic rock cover wherein
deposits could not be mined by open pit methods.. The survey was conducted :
well before the permit date, however, and the area of the three tracts is S
an infinitely small percentage of total survey coverage which cost about ‘ e
$14,000.00. \ :

Gravity, with a little more drilling necessary to indicate the cor-
relation, served the same purpose of eliminating areas with excessive alluvium
and post-mineral volcanic rock cover. It did indicate an additional non-
magnetic post-mineral rock (conglomerate) and thus extended the unfavorable e
areas. ' ' :

|
|

The gtavity method also serves to indicate the thickness of the post- _
mineral rocks better than the magnetic method. - ' . :

The electromagnetic method served no purpose in eliminating areas and, - {
in the positive sense, did not indicate any metallic sulphide conductors as
the sulphide occurrence was geometrically unfavorable to the application of
this method. : : : S




The induced polarization survey was a test on the Mission property
and on the San Xavier Indian Reservation entirely within the boundaries
of property retained. This test, even though the results were good, was
‘conducted after drilling had outlined the Mission deposit and its ex=
tension into the south edge of the Indian Reservation,

The percentage of survey coverage on property retained is quite accu-
rate, but may not reflect variations in line footage of production per day
due to physical problems. Personnel and wage and salary variations are
obviously unobtainable from the percentage figures given. The time and

‘cost accounting was handled by the Tucson office and their figures should

be more accurate.

4

MAGNETIC SURVEYS

 DESCRIPTION OF METHOD:

The Earth's magnetic field can be described by assuming a bar magnet

at a small angle to the axis line between the north and south poles. The

" magnetic flux lines therefore are horizontal near the equator and have

increasing inclinations in the north and south latitudes to 90° at the
magnetic north and south poles. The horizontal declination of the earth's
magnetic field in the Tucson area is 13° to 14° east of true north; its
inclination from the horizontal is 59° north and the total magnetic ine-
tensity is approximately 50,800 gammas. The magnetometers used on the San

"'i Xavier Indian Reservation surveys can measure to an accuracy of 1 gamma

..
B

A:hatwnn_:hegn:der¢o£,1kpaztginAso,nﬂowpar:s,ofvthegea:thlsmfieldAcanﬁf
be measured.

Local deviations in the magnetic field are caused by magnetic sus-
ceptibility variations in the earth's crust due to variations of magnetic

"_mineral content, The magnetic mineral of interest in the alluvium and

rocks on the San Xavier Indian Reservation is magnetite. Igneous rocks
that intruded sedimentary rocks and were extruded on the surface in the
form of hot molten magmas and flows, usually contain accessory magnetite
on the order of a few percent. The detection of igneous rocks in contrast
to most sedimentary rocks with little or no magnetite content is therefore
possible through magnetic measurements with sensitive magnetometers. Some
types of base metal sulphide deposits are associated with appreciable
quantities of magnetite gangue mineral and are thus detectable as well.
Thin layers of magnetite in alluvial fans and stream beds can be deposited
in sand and gravel valley fill material by erosion of igneous rocks and
magnetite deposits from mountains and foothills. As the magnetic field
decreases inversely, and exponentially with distance, the effect of these
thin layers of magnetite can be minimized by increasing the altitude of
the plane of measurement. The effect of massive magnetite deposits and
large bodies of igneous rock underlying the alluvium will not decrease as
much with distance and may then be more clearly detectable. .




- it was stated that interpretation of the aeromagnetick esults indicated

l;;',pretacion of and depth to volcanics.

SURVEY COVERAGE AND RESULTS:

A request for authorization to conduct airborne geophysical surveys
over the San Xavier Indian Reservation, among other areas in the Avra
and Santa Cruz valleys, was made on May 31, 1956. . Both the airborne
- magnetic and electromagnetic methods were recommended on the basis of
successful ground tests of these methods in the Pima and Silver Bell areas.
The request was approved on June 6, 1956. Preliminary tests of the air~
borne electromagnetic system were negative and this method was eliminated
from the contract. The aeromagnetic survey of all areas, including the
San Xavier Indian Reservation, was flown during the period July 17-22,
1956. Specifications were 1/4 mile spacing between north-south flight
lines at 500 feet mean terrain clearance. Therefore 96 line miles were
flown over the three tracts on the San Xavier Indian Reservation.

A preliminary report, dated October 6, 1956 was,iubmitced in which

that most of Tract 3 (excluding Section 28 and the south 1/2 of Section

. 29) was underlain by post-mineral volcanics at depths exceeding 200 feet -
and having a thickness exceeding 200 feet. A similar interpretation was
‘made for the south 1/2 of Section 19, the south 1/8 of Section 24, the
north 1/2 of Section 30 and a southwest strip diagonally across Section

25 including all but a little less than the NW 1/4 and a strip along the

south border. ‘It was concluded that no ore deposit at depths ammenable .
to open pit mining could exist within these volcanic flow areas. R

During the latter half of June 1957 167,100 line-feet of ground -

magnetic Surveys were run on Tracts 2 and 3, primarily in Section 30, -+ -

T16S, R13E; Sections 25 and 26, T16S, R12E; and the south 1/4 of Section
24, and southeast 1/4 of the southeast 1/4 of Section 23, T16S, R12E.

The part of this survey within the boundaries of ground retained consti-
tutes 64% of the total. Since thin layers of magnetite in the alluvium

" ' caused extreme "hash" in the data, the ground surveys were terminated and

more reliance was placed on the aeromagnetic survey.

In a report dated August 23, 1957, entitled "Magnetics-Airborne and
Ground", it was suggested that the magnetic high trending southeast from
the center  of Section 25, T16S, R12E through the southwest corner of
Section 30 could represent copper mineralization associated with magnetite
along the projection of the Mission orebody. ‘A hole was recommended at
“this location. Holes were recommended at the center of Section 25 in Tract
2 and near the southeast corner of Section 26 in Tract 1 to check the inter- '

: In a similarly titled letter dated September 11, 1957, a magnetic
high_trending southwest into Sections 13 and 18 in Tract 2 is noted and
interpreted as another peninsula of post-mineral volcanic flow underlying .
the alluvium, A hole was recommended off the southwest nose of this anomaly
near the two smill outcrops of altered arkose and monzonite in the northeast

»
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_part of Section 23. Another hole was recommended about 1,200 feet east

of the center of Section 15 inm Tract 1 to check a magnetic high that could :
be interpreted as volcanics or possibly magnetite associated with copper ’ ;
mineralization. The former was drilled as a matter of evaluating mineral- ' !
ization near the two outcrops and the latter was drilled and volcanics

verified. ' : ' :

: In a‘'memorandum dated December .13, 1957, the following was stated: St
New theoretical calculations in light of the drill hole data (shallow . : i
drilling that verified interpretation of post-mineral volcanics and in- '
.+ dicated depth of alluvial cover in the center and southwest corner of

~ Section 25 in Tract 2) suggest a thickness of volcanics of 150 feet near

the center of Section 25, of 50-75 feet near the southwest  corner of Section

25 and 300 to 400 feet northeast of the center of the section. A hole was
‘suggested in a magnetic low at the northeast cormer of the southwest 1/4
- of the southwest 1%4 of Section 20 in Tract 3 to test for the possibility

of pre-mineral rock windows in the volcanics. Another hole near the center X 202§
of Section 29 in Tract 3 was recommended to check a southeast trending . o
magnetic high for possible copper mineralization associated with magnetite

similar to the condition at the south part of ‘the common Sections 25 and 30

line in Tract 2.

CONCLUSIONS : : - L ,
The magnetic surveys served to indicate areas underlying the alluvium

and the order of magnitude of thickness of these rocks. Some shallow drill-
ing was required to check.the interpretation of post-mineral volcanics and
the'depth'of alluvial cover to refine the calculation of thickness of these
rocks. Some drilling was necessary to check the alternate interpretations
' of isolated magnetic  highs as volcanics or copper mineralization associated

. ._with magnetite and all but one of these were indicated as caused by volcanics.
. The point is that all of these holes were necessary and served a purpose in

- a negative ‘sense concerning mineralization, but an impractically large num=- :
ber of holes would have been necessary for this purpose without the magnetic Lo~
surveys. ' - : SRR

GRAVITY SURVEYS
DESCRIPTION OF METHODS: '

.~ * Gravity meters are used to detect variations in the density of sub-
surface materials in the earth's crust. They are capable of measuring one
part in ten million parts of the earth's gravitational field. Relative
gravity contour maps are reduced to a base elevation and this requires ele-
vation survey control within a foot or less at all stations. It is often
possible to indicate bedrock topography underlying alluvial cover and dis=-
tinguish between rock types that have density contrast3. Massive sulphide
.and magnetite deposits may result in local gravity hiiss. Heavy lime sili-
cate gangue minerals associated with disseminated and lensy iron and copper
sulphide mineralization in the Mission deposit resulted in gravity highs
over that deposit. . _ - mo . .




COVERAGE AND RESULTS:

Gravity surveys were conducted on the San Xavier Indian Reservation
during the period October 1957 to January 3, 1958. North-south lines

21,120 feet long, approximately 580 feet apart, were surveyed on approxie-

mately 290 foot station intervals on all of Tracts 1 and 2 and the west
edge of Tract 3. The thirty-six lines on Tracts 1 and 2 and two lines on
Tract 3 constitute a total of 802,560 feet. Five east-west lines 8,300
feet long (totaling 41,500 feet) and 4,000 feet apart were surveyed on
approximately 580 foot station 1ntervals on Tract 3. Total footage, thenm,

'is 844,060, The line-feet of survey within the property retained is

199, 740 constituting 23 2/3% of the total survey.

The following wasstated in.a preliminary report dated October 17,
1957. A gravity high in the southeast corner of Section 25, Tract 2 is
west of the East Boundary“FEﬁIf’(indicated by drilling and gravity results
on ‘the Mission Mine property to the south) and could indicate heavy lime
silicate gangue minerals associated with copper mineralization, Note that
there was also a magnetic high here suggesting copper mineralization assoc-

iated with magnetite gangue (report dated August 23, 1957, titled "Magnetics= -

Airborne and Ground"). ' It was noted that a hole currently being drilled
would test this interpretation. The hole later intersected ore grade

copper mineralization with heavy lime silicate and maibetite gangue. A
gravity high in the southeast 1/4 of the southwest 1/4 of Section 30 in
Tr;EE‘2‘W§§’interpreted as a bedrock hill as it was east of the Boundary -
fault (there was no magnetic high at this position). A hole drilled to

test this interpretation against the alternate interpretation of heavy lime
silicate,encountered unmineralized bedrock at 134 feet, rather than the .
usual + 200 feet of ‘alluvium. The negative gravity feature in Tract 2

~trending southwest and bounded by a fault on the south from the center of
Section 30 through a point 2,000 feet west of the common line between

Sections 25 and 30 and 1, 000 feet north of the south line of Section 25;

~and by a fault on the northwest side striking southwest from a point 2,100

feet east of the northwest corner of Section 19 through a point 1,200 feet -
east of the northwest corner of Section 25 corresponds to the magnetic
anomaly interpreted as thick post-mineral volcanic flow. The boundaries
are steeply dipping, suggesting a volcanic-filled down-faulted 'block. The
area north of this block is interpreted, both from gravity and magnetic
surveys, as.pre-mineral bedrock with a few bedrock hills and the only two
outcrops of pre-mineral rock (the altered and mineralized arkose and mon-.

. zonite in the northeast corner of Section 23) on the three tracts. Gravity

irregularities in the southwest part of Tract 1 were interpreted as due to

- variations of gravel thickness in a near outcrop environment.

In a 1etter dated December 19, 1957, titled "GeOphysics (Magnetic &

" Gravity)¥, a progress report of magnetic interpretations in the light of
H

new evidence, dated December 13 and a progress report concerning the results
of the gravity survey,dated December 10, were summarized. Another fault
had been interpreted from the.ggggggz_rgsults as this survey progressed
north., This fault strikes ueat-southwest from a potnt about 2,100 feet




. " north of the south common corner of Sections 18 and 13 to a point about -
' 600 feet north of the south common corner of Sections 14 and 15. The

ehstern part 6f this fault corresponds to thé south boundaty of the northerne .

most peninsula interpreted from the aeromagnetic survey as post-mineral:
volcanic flow rocks. Interpretation of the gravity and aeromagnetic sur~-
-veys, supplemented by a few shallow drill holes, indicated a thickness of
at least 600 feet of poste-mineral volcanic flow and caliche conglomerate
underlying approximately 150 to 200 feet of alluvium north of this fault.
) A similar thickness was interpreted for the southernmost peninsula of post=
‘3* \mineral volcanics between the fault striking southwest from the northwest
g corner of Section 19 to the southwest corner of Section 24 and the fault
‘“QZQ$ ' extending from the center of Section 30 through the south- central part of

- Section 25. Besides these, the entire area east of a line about 2,200 feet -

east of the center of Tract 2 was interpreted as poste-mineral volcanics
exceeding a:thickness of 600 feet under 200+ feet of alluvium. This left
[ .a 6,000 foot wide strip of pre-mineral bedrock, covered by 0 to 200+ feet
o . of alluvium, trending southwest from about the north-central third of
R Tract 2 through the southwest part of Tract 1. A few possible windows of
. pre-mineral rock to the east were to be checked by drilling. Small rem-
nants of volcanic flow could be anticipated in the southwest part of Tract
° 1. Except for a few shallow holes and one or two deep holes to check this
interpretation, the drilling could be confined to the north extension of -
the Mission deposit along the south edge of Section Zﬂ}and southwest corner
of Section 30 in Tract 2 and to the relatively shallow pre-mineral rock

drilling would have been necessary to eliminate the area of thick post-

i mineral rock without the magnetic and gravity surveys. Except for the

i, 1 indicatiof of the heavy lime silicates and magnetite associated with copper

""" . mineralization in the south part of Section 25 in Tract 2, the gravity and

- magnetic surveys did not result in any inteypretation related to sulphide
mineralization. The mineralization in the east central part of Tract 1 and *
west central part of Tract 2 is largely disseminated sulphides in arkose
- and monzonite.and therefore there is no density or magnetic contrast be-
tween the mineralized and unmineralized pre-mineral rocka.

N

ELECTROMAGNETIC SURVEYS

. . DESCRIPTION OF METHOD:

* tion were done with the dip-angle technique. A vertical transmitter coil,

" with its plane oriented toward the receiving coil produced the primary
electromagnetic field. The receiving coil measured the dip-angle of the
primary f£ield (horizontal at the receiver station) plus the dip-angle of
any secondary field from electrically conductive sub-surface media, Maxi~
mum coupling for this system is obtained with steeply dipping planar con= -
ductive media and coupling with flat dipping media is minimum., Electrical
continuity of the conductive media is necessary over at least one half the
transmitter=receiver separation and preferably equal to the separation for
adequate correlation of curves between adjacent profile lines. The trans~

1%

area described above. A great deal of shallow-hole and some deep-hole g

The electromagnetic surveys conducted on the San Xavier Indian Reservae= .

Ll




mitter-receiver separation should be approximately twipe the depth to
the top of conductive media. An alluvial cover of 200+ ﬁlus leached cap-
rock requires a loop separation of at least 500 feet, Gonductive media
would include massive sulphides, metallic sulphide veins or veinlet com=

" plexes; moist fault gouge, graphite and permeable rock contacts.

" SURVEY _COVERAGE AND RESULTS:

Tracts 1 and 2 were surveyed along north-south lines 1,160 feet abart
extending 12,000 feet north from the south edge of the San xavier Indian-

* Reservation, during the period July 1957 through January 1, 1958. One

of these lines was surveyed on the west edge of Tract 3. A few intermediate
lines and some east-west lines were surveyed. Power line interference
eliminated a 3,000 to 5,000 foot strip trending southwest through the
central part of this survey area. Total line footage surveyed at 100 foot

. stations was 298,000 and 118,000 feet, or approximately 40% was within the
_ property retained. All electromagnetic anomalies indicated could be attri~

buted either to fault zones or to permeable pre-mineral rock contact zones.

. Although a few holes were recommended on electromagnetic anomalies, the
electromagnetic surveys did not contribute positive.or negative information

to the exploration program on the San Xavier Indian Reservation.

INDUCED POLARIZATION SURVEY

DESCRIPTION OF METHOD: . - |

The induced polarization method used on the San Xavier Indian Reserva-
tion involved the introduction of a current pulse (4-8 seconds) between two

“metal electrodes in the ground and measuring the electrical resistance

potential between two porous pot electrodes between the current electrodes.
Conductive minerals, such as metallic sulphides, block the electrolytic
current paths (carried by ionized ground waters) and a charge is built up

on their surfaces. The current is then turned off and the potential of

the discharge (decay of the induced polarization) is measured. This measure-

"/ ment is proportional to the aggregate surface volume of the metallic sulphides.

The potential electrodes were 400 feet apart and the current electrodes were
400 feet on either side of the potential electrodes, making a total lineal
spread of 1,200 feet. This electrode array was traversed along survey lines
and measurements were made at 200 foot etation intervals.

-* SURVEY COVERAGE AND RESULTS: : -

An induced polarization test survey was conducted on the Mission deposit
south of the San Xavier Indian Reservation and on its extension into the
reservation. A block of ground approximately 7,300 feet long (east-west)
and 1,800 feet wide (north-south) was surveyed in Tract 2 along the south .
edge of the Indian reservation centered at the common line between Sections
25 and 30. This constitutes approximately 50% of the Mission-San Xavier
induced polarization test survey. The survey outlined the sulphide con-
centrations very well, except for an induced polarization lobe extending

et et s s 4







R . VESTERN MINING DEPARTENT
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Nr. L. E. Hart, Chief Ceologist

Arnerican Smelting and Refining Company

-120 Broadway .

few York 5, New York : .
: SAIT XAVIER II'DIAY RESERVATION

PI¥A COUSTY, ARIZOIA :

GEOPHYSICS (MACHETICS & GRAVITY)

Deax Mr. Haxrt:

Tais is to submit Mr. J. W. Erwin's report of Deceamber 13 and comment on 1it,
as well as Mr. Saegart's report of Descember 10 concerning the results of the
gravity survey (latter already distributed). I agree with the conclusions end .
recamendations in both. :

Mr. Erwin's report constitutes a brogress report of magnetic interpreta=~
tions in the light of new evidence. Mr. Erwin, in his first report on Block I
- of the Avra Valley ceramagnetic project » interpreted an outline of basic volceanics
with a general thickness on the order of masnitude of 200 feet or so. This in=-
formetion was submitted prior to the bidding on the reservasion tracts aad later
served definitely to eliminste this erea in the shallow drilling pirogram. Subse-
quent ground magnetic checks, shallov érilling results, and magnetic susceptibility
determinations on core sziaples served to verify an alternate interpretation of
-volcenics and outlining of these along the west and north parts of the project
area. All other basic volecanies intersected are diikely to be small rements.
The ecid volcanics, phaneritic intrusives (such.as latite) and monzonite would
.not be indiceted megnetically, bub any of the post mineral igneous rocks in this
group are agein likely to be of small dimensions » 28 80 fer largely confimaed
by the drilling to Gate. Nothing direct, other than the 23356 south-trending
nose attributed to megnetite associated with sulfide mineralizgtion, is inferred.
A hole is recomnended at 0-368 to protect ggainst a very much more coubtful
Possibility.of this nature. A second hole is reccrmended at M-372 to protect .
egainst a "window" in the basalt flow. '

The interpretation as to thickness of basalt flow has been refined to in-
clude the varietion of thickaess end increase the certainty of this postuletion.
This is a result of the supplementol ground magnetic, magaetic susceptiblity, end
shallow hole drilling depth and lithology data. '

The gravity map, besides verifying the magnetic outlining of the volcaaic
flows, confirms the thickness estimate as well where these coincide. In eddition ‘
the gravity indicates the distribution of the prost-mineral red conzlomerste (San : i
levier formetion?). Whatever geologic €tructure in the pre-mineral rocks con-
trolled the differentiel erosion paticra of northeast trending valleys, the dis-
trivution of the post-mineral volcanics end conglamerates and the order of maz-
ritude of their thickaess in these velleys is indicated by the gravity sad megnetic
surveys. A greab deal of shallow=hole » end soxme deep-hole drilling would have
beea necessary to accomplish this withous geophysics. ‘




S . Mr. L. H. Eart - 2 ' ' ‘ San Xavier Reservation
, e December 19, 1957

. ' . Mr. Ssegart recommerds holes ab D-265.0 cad UU-376.8 ds very doubts

bets as protection against missing a possible heavy siliczie zoac. Both are
primerily interpreted as bedrock hills; the former especiclly in that it should
be in uwnlfavoredble clastics in the footwall of the thrust fault indicated by the
closely spaced coatours zloag the east edge of the East Pima deposit.

. The chances for location of the favorsbhle calcarcous Plma foruation ab
relatively shallow depths (within possible economic pit limits) now eppeeax, on
the basis of both geological end geophysical evidence, to be rather slim, except
vaere it has been indicated by both es the northwest extensioa of the East Pima
deposit at the south edge of the rxeservabion. There are still a few possibilities

to be investigated, however. '

. Very truly yours,

RJL:si
ce:K.E.Richard, w/enc.
. WeE.Saegart, "
B.C.Morrison, "
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MAR 25 19-68 . »December 13, 1957
| MEMORANDWM TO: Mr. R. J. Lacy

SAN XAVIER INDLAN RESERVATION

SUMMARY AND RECOMMENDATIONS

1. Correlation between igneous rock susceptibilities and the megnetics
.is good. Lack of indicated magnetics over holes containing basalt can be ex-
plained by low susceptibility or by the lack of sufficient mass of basalt to
create magnetic anomalies. ’ ' _

2. New theoretical calculations in light of the drill hole data have
altered the original calculated thickness of volcanics southwest of WW368. A
thickness of 150 feet is indicated at WW368 thinning. to 50-T5 feet at QQ366.
East of WW368 the volcanics appear to thicken to 300-400 feet. :

3. To test for the possibility of windows in the volcanics east of A,
a shallow hole is recommended at M372.

k. fThe southeast-trending nose at 23366 can be attributed to a tactite-
magnetite zone. Correspondingly, a change in the volcanic edge is shown on the
revised interpretation sheet.

5. The south-trending nose at 0365-368 should be tested for a possible
repetition of the 32366 south-trending nose. A drill hole is recommended at 0368.

. 6. A test magnetometer profile is recommended along 376N from EE to 00:
for thickness calculation purposes.

DISCUSSION

_ Suséeptibilities measurements have been made by Mr. B. C. Morrison on
all igneous rock encountered in San Xavier drill holes up to November 1, 1957.
The following results are taken from Mr. Morrison's letter of November 1L, 1957
to you:

Hole No. Depth K x lO6 Character

X~101-S 133 15.2 Pyroclastics, altered

X-105-S 133 1k.7 Basalt porphyry

X-106-S a1k 107.1 Basalt porphyry, altered ~
X-107-8 145 4.1 Latite or quartz latite, altered
X-109-8 . 178 564.7  Basalt S
X-110-S 153 T5.1 ., Basalt porphyry, altered
X-111-S 143 14.5 Quartz monzonite, altered
X-203-5 183 298.7 Basalt porphyry :
X~204-5 209 k30.9 * Basic volcanic

X~-205-S 159 8.3 Acid volcanic

X-206-5 155 12.7 Pyroclastic
¥X-115=S 139 2 ' Basalt

¥-information by phone cell.
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December 13, 1957

- I believe these data can 'be‘group’ed according to magnitude of suscepti-

. bility as follows: . _
K x 106 Holes - Character
298,7-T15,1 X-109-S -  Basalt | :
X-110-S Basalt porphyry, altered
X-203-5 - Basalt porphyry
X~20k-s ~ Basic volcanic
107.1-11k,7 -~ X-105-8 Basalt porphyry
X=106-S Basalt porphyry, altered
8.3-15.2 X-101-S Pyroclastic, altered
' : X-107-S Latite or quartz latite, altered
X-111-S Quartz monzonite, altered
' X-205-5  Acid volcanic :
‘ ‘ X~206-8 Pyroclastic ..

‘Accordingly, an evaluation cen be made of the magnetic intensity map in light
of the above results.

Holes X~-109-5(QQ366), X-110-S(MM366), X~203-5(s5368), and X-204-5(W11368)
contain igneous rock of high susceptibility (according to the above classifica~-
tion) and with the exception of. X-110-s(MM366) correlate with the magnetic high.
Ground magnetics did yield an isolated 4150 gamma anomaly at MM366 (site of -
X-110-8). Since isolated anomalous values are usually caused by sources of small

~ size, it is probable that the basalt encountered in X-110-S is a remnant separate
from the main mass to the'east. Absence of any indication on the airborne in-

~ tensity map supports the small source contention. In all likelihood other such
remnants exist on the Indian ground which might or might not be detected by ground
magnetics. Further, interpretation of these small, isolated values is midleading
because the source could be within the alluvium. Holes X-105-S and X-106-S en-
countered basalt with susceptibilities in the lower range of 107.1l-11Lk.T x 10-6.
The fact that these values are 3 to T times less than the values of susceptibility
found in the previous four holes very likely explains the lack of indicated airborne
magnetics-here. A test profile along 376N from 00 to EE might provide data for thicke-
ness calculations. I would recommend that such be done to check against a thickness
effect, '

It appears that the anomaly at EE378 has been satisfactorily explained by
the basalt in hole X-115-S. With this information and the aid of a residual map
of the entire block I magnetic rep, I have added the interpreted volcanie edges
for this general area to the San Xavier Total Intensity Map, etc. 8-57, Revised .
12-57. The gentle gradients to the north of 380N indicate increasing depth in
that direction, which is Pprobebly the case except in the vicinity of the A line
and east. The lack of magnetic indications in the region of the remaining holes
£~101, 107, 111, 205, and 206-8 can, I believe, be adequately explained by the
very low ‘susceptibilities of the rock in these holes, ' .




Mr. R. Jo Lacy = 3 . San Xavier Indian Reservation
e R 4 ' December 13, 1957

I have mede some theoretical calculations on horizontal slabs assumed to
approximate the northeast-irending basalt in order to arrive at a calculated
thickness. The assumed widths of 1000, 3000, and 6000 feet were through lines
QQ, WW and G, respectively: o ‘ S .

Assumptions for Horizontal Slab

Width - 1000, 3000, 6000 feect
Depth to top - 200 feet ‘
Flight altitude - 500 feet
Inclination of earth's

: field - : 60°

He.-horz. component - . 26,000 ¥

V.-vert. component - - 43,000 ¥

Actual values of . 2z were taken and susceptibilities were calculated for various
assumed thicknesses. : -

kx10° (ground) ¥x106 (air)

Widths Widths
Thickness (feet) - 1000'  3000'  6000° 1000  3000°
50 765 1150 790 195
15 380 785 4oo 460
100 222 570 1150 196 265
200 135 270 590 132 132
300__ 105 210 400 128 99
Loo 98 15h 230 125 71
500 62 127 113 66
30 12 23 -5

The range of measured susceptibilities indicates a thickness of 50 to 75
feet in the vicinity of QQ366 where a 1000-foot width is assumed. However, 75
to 150 feet of thickness is indicated in the vicinity of WW368 where a 3000-foot
width is assumed. The conclusion that can be drawn is that there is a thickening
eastward. . This conclusion can be drawm qualitatively since the magnetic values
are of the same order of magnitude over all ; hence, the increasing width to the -
east must be compensated by increasing thickness or increasing susceptibility.
No basalt has been found to date with a measured susceptibility greater than

~ that shown in the above tables. Consequently, increasing thickness seems to be

the logical conclusion.

It does seem logical to expect the basalt to thin towards its southwest
extremity since we now know that this magnetic feature is caused by a flow rather .
than a dike. Originally, I considered the northeast-trending magnetic high to be
very possibly a dike, especially east of line A, rather than a fiow. Consequently,
my original thickness calculations were based on & vertical dipole assumption which
I now believe to be invalid. Therefore, my original calculated thicknesses of
200+feet do not hold for the anomaly west of the WW line. East of line A it -
appears, by extrapolating the known ground data, that the thickness is greater
than 300 feet. This is in line with Mr. Saegart's (Gravity Survey Memo, 12-10-57)




San Xavier Indian Reservation

° RO ‘J;’ La'cy - ,+
Mr . ; December 13, 1957

‘calculations; his westward decrease of gravity resolution of anomalies X-6, X-7,
and X-8 could, I would like to submit, be possibly due to a westward thinning of
the basalt flow. These altered thickness calculations may offer new exploration
poséibilities in the volcanic area west of WW and it is recommended that one of -
the holes in this area be deepened to determine the actual thickness of these

basalt flows. '

One point should be clear in regard to the volcanics, ‘especially east of
line A. The possibility of "windows" in the arca of general volcanic sub-outcxrop
was never intended to be ruled out. .This was conveyed to you in my memorandum to
you of September 11, 1957. Just as there are remnants such as X-110-S, so there
may be "windows." The magnetic low found at 1370-372 as well as at G370-372 could
well be either due to absence of volcanics or increase in width. To test such a
possibility of no volcanics, I recommend a shallow hole at M372 as.shown on the
revised interpretation sheet of December, 1957. :

On the revised interpretation sheet I have shown the south edge of the

~ volcenics cutting through VV367.0 to YY368.0 instead of following the nose to
the southeast. As previously stated, two possible explanations existed: (1) as- "

socisted magnetite, or (2) volcanics. Drilling points to associated magnetite.
Vhile in discussion with Mr. Saegart, the Possibility of a similar situation with
the nose trending south at G365.0-368.0 was brought up. This nose is a portion
of a larger feature (see Block I airborne map) which remains in the residual map,
whereas the nose at Z_Z365.0 is of a local nature and is removed by the regional;
all of which is not too encouraging. But I believe a drill hole should be spotted
at 0368 to test such a possibility. If the hole proves interesting it might be
advisable to conduct some magnetometer profiles to locate closely the nose end

 tie to the East Pimg grid. A correlation between the conductors on cleims STA L
. end the magnetics might prove very interesting. :

(O Yol

P
/. W. ERVIN
JWE :si b ’
cec:L.H.Hart
K.E.Richard
B.C.Morrison
W.E.Saegart.

Attachments: San Xavier Total Magnetic Intensity Mep
. Preliminary. Interpretation 12-57
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MENORANDUM 70 MR, R. J. IACY N
‘ , g ' o . FPRELIMINARY INTERPRETATION
: . _— Gravity Survey .

' San Xavier Indian Reservation - _
Pima County, Arizona o

o,

The attached map shows the extent of relative zravitir reductions cothpleted
at this tiwe. Please note the anomaly designation which is used for.the Indian

Resexrvation.

Generalized Interpretations : ' : :

1) The regional gravity gradient observed on the East Pima property is i
R also present within our San Xavier I. R. tracts. : : ‘

2) The increase in regional gradient on the Indian ground should be ,
. -attributed to overburden thinning to the west. .-

3) Anomaly X-1. X-1 is a relative gravity high, located west of the pro-
Jection of the East Pima bottom thrust fault. The location is favorable
= i.e. likelihood of geologically favorable calcareous section. A bed-
rock hill, as the anomalous source, is unlikely since holes X=-201 and
X-202 intersected bedrock at 220 and 200 feet respectively. I inter-
bret the source to be heavy silicates developed in calcareous rocks (
source of anomalies 1, 2 and 4 - East Pima). Hole X-211 (drilling)

- should define the anomalous source. If X-21l1 is an encouraging hole,
I suggest another location at Z27-366.0., - ' :

h) Anomaly X-2. %his pPositive anomaly lies east of the projection of the
East Pima bottom thrust fault. The source is probably & bedrock hill.
One hole is' recommended at D-366.0. If bedrock 1s less than 150 feet »

. the hole can be stopped. If depth to bedrock is in the oxrder of 200 feet,
the hole should be drilled to 400-500 feet. .

*5) Anomaly X-3. This is a large (areally) negative gravity feature. The
- boundaries of X-3 correspond closely to the boundaries of the magnetic
high which John Erwin interprets as thick volcanics. If the regional
gravity influence were removed, the anomaly would exhibit several resi-
dual gravity contours » the majority being concentrated along its margins.
The source, therefore » should have steeply dipping bowndaries. Assuning
the source is basalt flow, the gravity results compliment the magnetic .
interpretation of thick volcanics. Specific gravity tests of the core
are now being made to determine if a density contrast exists between the - -
fine grained basalt and adjacent arkose. : .

.
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’ o topographic hills on the basalt surface.

'6) Anomelies X-3a and X-3b. These gré,vity high ridges are interpreted as.

& . P T) Anomaly X-%. X-k is a collective designation of & group of gravity highse
o  Two maximums are labeled as X-la and X-lUb., A third maximum, which will
' Dbe designated X-lc, exists within the uncontoured area at 00-374 (the
" topographi¢ correction has not yet been made for the arkose hill at this
location). . :

e . The snomslics X-la and X-kc are associoted with bedrock outcrops. A

- ' bedrock hill has been demonstrated at UU-3Tl (depth to bedrock, hole

SO - 'X-209, is 86 feet). This hill provides the source for anomaly X-lb.

' . Gravity high X-4 may be entirely explained by a general thinning of over-

burden. Using the bedrock depths determined bythe shallow hole drilling,

" . - I plan to calculate the gravity anomaly (order of magnitude only) that

' ' "~ should result from overburden thinning. If the calculated intensities

‘- -~ are considerably less than those observed, the area will warrant addie
tional deep drilling. -

. o The possibility that these anomalies are not entirely due to bedrock o-
' ' relief is suggested by the bedrock depth in hole X-208S - 153 feet.
The hole is located on the axis of gravity ridge X-kb. This depth may
be too great to satisfy the observed gravity asnomaly. -

A hole at UU-376.8 would allow us to make a better evaluation of anomaly
X-ba. I recommend this location.

8) Anomaly X-5. This gravity high is due to a buried bedrock hill; hole
X-1125 at MM-370.0 reached bedrock at 50% feet. :

9) Gra.vity irregularities in the southwest portion of tract I are due to
variations of gravel thickness in an area of near outcrop environment.
No further interpretation can be made. ° .

10) Gravity results in the area between DD and II and between 370N and 372N -
are questionable. Contours will be completed after check results are
available. ' '

:Conclusions

The anomalys collectively called X-4 represent the only area, within the
present coverage, where important concentrations of lime-silicates can exist
at moderate depths. This statement excludes anomaly X-l which would be an ex-
tension of the East Pima environment. .

A - It may be significant that the extent of hydrothermal alteration determined
by the drilling program is almost entirely within the general area termed Xelto . -

| PEXS, e

it
WES/ds ' .

: _ Enclosure: 1000 Scale relative gravity contour

| mep of E. Pima and San Xavier properties
cc = w/encl - A

if 1HHaxrt, KERichard, BCMorrison, JLClark, RCribbs




October 6, 1956

MEMORANDUM TO: Mre Re Je Lacy

J.E.K. AERCMZCNETIC SURVEY
PTMA-AVRA VALLEY
MAR 2-5 1968 TViR PUTTES, ARTZONA
o BLOCK L

The following is my preliminary interpretation of the seromegnetic con-
tour map of Twin Buttes, Arizona, Block L. There are features of considerzble
importance that can be reasonsbly explained at this time and have been analyzed.
Anzlyses of other anomelies will necessarily have to be field checked before a

' final interpretation is mede.

SUARY AND RECCMMENDATIONS

" 1l. A portion of the San Xavier Indian Reservation is underlain by vol-
cenics (see sepia overlay). These volcanics lie at a depth of 100' to 250° and
have a thickness in excess of 200!, These volcanics could very likely consist
"of both flow (TQb) and intrusive (Tbp). From a geophysical stendpoint these
areas are counsidered unfavorsble.

2. The southern halves of sections 29 and 30 on the Indien ground are
fevorcble in regerd to volcanics. This also spplies to the southeast corner
of section 25, snd sections 23, 2L, 26, 27.

3e It is obvious that the East Pima ore body would never have been dise
ccrered on the basis of this survey. The festuréless magnetics of the erea it
occupies and @1l other similar megnetics on ground adjoining, including the
-zdéian ground, lead to the coneclusion that such ground cannot be considered
.afavorsble from a geophysical standpoint. ,

L, The area bounded by the zero coniour of the second derivative (see
.sepia overlay) is interpreted as a deep-seated intrusive at a depth of 1000s°
surrounded by sediments and granite. Superimposed upon this anomaly are local,
shallow anomazlies assoclated with the mineralization at Pima, Mineral Hill, and
the Olivette mine (enomalies 1, 2 and 3 on sepia overlsy). These shallow
anonmalies are interpreted as contact effects due to mineralizetion. The split
between the two portions of the ancmaly is interpreted as a fault. Oa the basis
that the mineralization is sssociated with the inferred deep-seated intrusive,
the ground flanking it and not covered by volcanics is considered Iavorsble.
Therefore, I recommend geophysical surveys on all lends or portions of stated
herein, consistent with land problems and known geology: sections 6, T, 8, T.1l7
S., R.13 E; sections 10, 11, 12, 13, 1% and 15, T.17 S., R.22 E, Ground mag=
netometer work could pinpoint volcanics on sections underlaia by ther and there-
fore eliminate such ground. ‘ ' '

5. Anomaly & on the overlay should be checked because of proximity to
‘e enomaly over the Olivette. This may be due to the contact between the Cre=-
taceous sediments end the andesite within the Silver Bell formation. However,
I feel it warrants investigation.
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6. | Several of the niapped basalt porphyries in T.16 S., R.12 E. do not
gppear as anomalies on the airborne mape. Susceptibility measurements should be
made in this area. Such field checks will probably explain the anomalous area

at sections 15, 16, 17, 20, 2L and 22 on the Indian ground. These are probebly

in part volcanics.

T. Investigation of enomaly 5 is recommended as this may have consider=
eble geologicel significence. A linear feature such as this brings a fault to
mind. The gradients indicate shallowness and a theoretical contrast of 300 x
1070 c.gese In general, there gppears to be a magnetic plateau west of this
feature. ’

8. The magnetic high cutting sections 13 and 14, T.17 S., R.12 E., etce,
correlates well with the mapped basalt porphyry and is interpreted as shown on
the overlay. : :

9. The high over Black Mountain is to be expected due to the volcanics
presente. - .

'10. The northwest portion of the mep in T.15 S. shows & broad, feature=
less magnetic area indicative of considersble depth to bedrock. Further, a posi-
tive gredient northward is indicated.

11. The southern portion (T.18 S.) of the map shows a multitude of
anomalies. The gradients indicate outcrops and, therefore, these can probsbly.
be accounted for by field checks. Varigble magaitudes of nearly identical
anomglies indicate varisble rock types. ' :

' GENERAL DISCUSSION

The ereas bounded by green on the overlay are interpreted as underlain
by volcenics. The outcrops of basalt porphyry at sections 13 and 1%, T.17 S. 3
R.12 3. correlate with the northeast trending high at this location, end the
snomely over Black Mountein correlates well with these volcanics. On the basis
of trend, similerity of character, magnitude, plus favorsble theoretical checks
of susceptibility, the areas outlined in green are interpreted as underlain by

-volcanies. Depth determinations on the anomalies gt section 25, T.16 S. » Re12 E.

and the section within the green boundary in T.16 S., R.13 E. yield depths of
100-250's Theoretically, their thickness has to be in excess of 200' in order
that the susceptibility (approx. 500 x 106 c.g.s. in this case) be of a reason-
gble value and still have & depth of 100-250! and magnitude shovn. It is possible
that the volcenics in this area are both flow (TQb) and intrusive Tbp, therebdy
creating a combination of finite (200+4') and infinite thicknesses. Theoretical
susceptibilities of 400-600 x 100 c.g.s. campare well with field measurements
made by Mr. B. Ce Morrison on TQb and Tbp.

The second derivative method was applied to the low magnitude anamaly
within the dashed line shown on the zero contour of the second derivative. OF
course, the zero contour theoreticelly outlines the anamalous body. This anonaly
is interpreted as a deep-seated anomalous body of approximately the dimensions of
the zero contour. Vacquier's method ylelds a depth in excess of 1000' and a '
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.’ susceptibility of 200 x 10-6 CeZeSe A susceptibility of 200 x lO"'6 CeZeS. 1s
not uncommon for granitic to intermediate rocks. Superimposed upon the broad
enomaly are three esncmalies numbered 1, 2, and 3 on the accompanying overlay.
Anomaly 1 over the Pima ore body has a steep gredient to the norch yielding a
depth determinetion of epproximately 200%. Anomaly 2 has a more ‘gentle gradient
and is probebly at a depth of gbout 500‘(\. Anomely 3 over the Olivette has -
gredients ylelding depths from outerop fo 200's )

: According to Vacquier's method, gnomaly I lies at sbout 150-200'. Tts
theoretical susceptibility is 150 x 10-6 Ceg.5« There may be some guestion in
regard to the assumptions taken for the dimensions of this body. The n-dimension
mey be of such megnitude to effect the validity of Vacquier's method in this
particular case. Anomaly 5 probebly lies within 100! of the surface as indi=-
cated by its steep gradient. If semi~-infinite planes ere assumed, the theoretical
contrast necessary to produce ancmaly 5 is gpproximately 300 x 10-6 CeZeSo

o e

Jeo Wo ERWIN

~ JUE:si
¢ciL.H.Hart
TeA.Snedden
K.E.Richard
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Under separate cover: 2 ozalids 2" - 1 mile mag. & plenimetric
1l sepia 2" - 1 mile overlay-interpretetion
1l film transparency 1" - 1 mile reduction of magnetics
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MEMORANDUM TO R. J. LACY

- SAN XAVIER INDIAN RESERVATION
Magnetics - Airborne and Ground

This memorandum refers to my interpretation of the San Xavier Indian
Reservation Airborne. Totol Magnelic Intensity Mop, August, 1957.

The intention of covering the three tracts entirely with ground magnetics
is no longer considered advisable. In view of the airborne coverage, I feel that
complete ground coverage would be repetitious for the following reasons: (1) Any
anomzlies that do not appear on the airborne map are either too small physically,
too deep, or too low in susceptibility, any of which would make the source unat-
tractive; and (2) any such anomalies would be too small in magnltude to be de-
tected over the alluvial background.

Since the ground location is based on verticel intensity, there is a good”
probability that the vertical and total intensity positions will differ somewhat.
Further, a southward shift is to be expected in either the vertical or total inten-
sity positions. Also, remanent magnetization often found in volcanics can affect
the resultant intensity. With these facts in mind, I have shown on the total
intensity map my interpretation of these magnetlcs. The areas indicated as under-
lain by volcanics(?) are not considered to be necessarily 1004 volcanic(?). This
is especially true east of the A line; further, there may be Basalt of low sus-
ceptibility present and not detected by the magnetics, such as found, for example,
at CC 366.0 and EE 368.0.

Speaking more specifically, several recommendations can be made on the
basis of the ground and airborne magnetics in addition to those made in wy mewmo-
randum of August 23. A hole is recommended at EE or FF 377.8 -- whichever fits
the drilling grid -~ to determine the nature of this anomaly. This is probably
volcanic, but the shape does not seem typical of this type of rock. The data

~ obtained would also help us interpret the anomalies west of the tract boundary.

Since deep holes are planned near the mineralized outcrops at 00 374.0 and 00 376. 0,
the magnetlc closure could be used for spotting one of the holes. - Ground work
here does not bring out any significant magnetics because of low magnitude versus
background variations in the alluvium. However, the fact that we do have an air-
borne closure may be significant, and data obtained may help us evaluate similar
low-magnitude closures as found at 00 378.0. A hole at or nar4375 2 or 375.4 .
would be adequate for this magnetic feature.

I have indicated another northesst striking volcanic(?) in the-area of
A, 27, 380.0 etc. vhich parallels the high to the south. This anomaly is not
nearly as strong as the one to the south at 365.0, 366.0 etc. This may be due
to the source being at a greater depth, having a lower susceptibility, or being
relatively thin. Since the interpreted volcanic(?) covers a large area; it will
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Magnetics - Airborne and Ground -2- . September 11, 1957

undoubtedly dbe 1ntercep.,ed. by proposed dnlling proe;ram, hence no specific
recommendatlo*xs are made.

Speculating for a moment , after conversation with Mr. R. E'.' Cribbs, the
idea of possible large-scale thrusts in the area presents an interesting possi-
bility. Mentally shifting the southern northeast trending anomaly upon the ’
noxthowm noxtheast fanture brings out some intoresting similoxities. The ime-
plication here is obvious and would make the area of B, C, 374.0 and 376.0
very interesting. If drilling brlngs out fault relationships this might be

food for further thought.

. »y - .
y
J. W, ERWIN
VA |
JE/ds ,
ce: LHHart‘

KERichard
Tucson Geophysicists
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MEMORANDUM TO R. J. LACY

SAN XAVIER INDIAN RESERVATTION
Magnetics - Airborne & Groupd

This memorandum is to accompany the San Xavier Indian Reserva-
tion, Airborne Total Magnetic Intensity Map, August, 1957. The map was
_prepared by enlarging that portion of the airborne map covering the area
and matching it to the ground coverage locations.’

: Of immediate interest is the nose coming off the principal north-
east trending magnetic high near 22 and A 365.0. This magnetic high
correlates with the projection of the East Pima orebody and hence may
indicate the presence of copper mineralization with associated magnetite.
On the other hand, this may be a nose of volcanics off the main north-
east trending mass. Since this is in Mr. Richard's area of proposed
early holes I would recommend a hole at 22365.6 on the basis of detail
ground coverage. To determine if we have a flow or dike I would also
recommend holes at VV368.0 and QQ366.0. With this information it might
be possible to assign the area of the magnetic high as less favorable
and concentrate our efforts elsewhere, providing of course the high
proves to be a volcanic dike or flow. The area west of the north-east
trending high appears favorable because of the featureless magnetics
found there. These magnetics seem to indicate sediments, although there
could be considerable amounts of basalt in the area which appears to be

wusually low in magnetite,

As I mentioned in my memorandum on Block I, October, 1956 there
- is a possibility of the high being both flow and dike. Further study
indicates that east of the A line the high is possibly a flow, whereas
west of A it appears more dike-like in nature.

N\

-

i /:/"_;Mﬂ-—\_,
A~ J. W. ERVIN
e
JWE/ds : R
ce: LEHar'c

KERichard
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OUTLINE OF ORE-GRADE COPPER MINERALIZATION

g g s TTENIEY:

!
§
J

SAN XAVIER RESERVATION
TRACTS |1&2

SCALE 1'=1000

380000 N

370000 N

1881




