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Mr. T. C. Osborne, Director of Exploration 
New York Office 

W. L. Kurtz 

J Q 
GEOPHYSICAL OFFICE - EXPLORATION DEPARTMEN 

3422 South 700 West 

Salt Lake City, Utah 84119 

R C .IV . D 
April 19, 1976 

APR p 1 1976 
EXPLORATION DEPAR~E/~T~ 

COOKSLEY SEISMIC SURVEY 

SUPERIOR EAST, ARIZONA 

Dear Tom: 

Attached is Cooksley's interpretation of the seismic profile which 
he made across the "Whitetail basin" at Superior East. Field work was 
completed last year. 

This survey was made at Collins' request; it was to serve as a 
test to determine whether seismics might be used the outline the basin 
in advance of drilling. 

Also attached is a structural contour map of the basin. This map 

is an interpretation based on Jim Sells' drill sections. 

There is only one drill hole which has reached the base of the Wh[te- 

~ail that is near enough to Cooksley's profile to provide a check on Cooks- 

ley's interpretation. This hole is A-7. The depth to the base of the White- 
tail in A-7 shows that Cooksley's interpretation is reasonably good for this 
location. 

One significant feature of the seismic interpretation is the indication 

that the deeper part of the basin (belowminus i000 ft. ) extends farther 

east than has been interpreted from drilling. A favorable implication 

from such a condition is that much more of the "native copper section" 

of the Whitetail will exist under this profile than would have been expected. 

I believe everyone would agree that Cooksley's seismics would be 

valuable elsewhere on the Plateau providing that the results were reliable. 

Probably, we who have been concerned with Cooksley's work in the past, 

share the fear that subsequent drilling will show his present interpretation 
to be in error. 

Cooksley has been paid in full for his work. His bill was $16,000.00. 
The authorization (E. A. 00?6-00, New York Office) allowed for an expendi- 
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ture of $30,000.00, leaving $14,000.00. The Tucson group may have 
reason to want additional coverage by Cooksley. For my part, I would 
consider that any additional work should await confirmation (by drilling) 
of his present interpretation. 

Yours very truly, 

CEM:am 
Enc. 

cc:~. L, 
F. T. 

~urtz, wo/enc. 
Graybeal, wo/enc. 

C. K.  M O S S  

NOTE TO T. C. O. 

The Southwest has previously received a copy of Cooksley's inter- 
pretation. 

CKM 

-2- 



Fno~: W.L. Kunrz 

To: VdO / 

r/.,_/.,- 

J. H. (S. 

MAY 2, 1975 



AMERICAN SMELTING AND REFINING COMPANY 
T U C S O N  A R I Z O N A  

Apr i l  22, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Projected Depth of Drill Holes 
Superior East Project 
Pinal County, Arizona 

I submit the following report with cross-sections as an addendum to the 
Whitetail Copper Potential report (dated Nov. 8, 1974) and the 1974 
Summation Report (dated March lO, 1975). 

This report exhibits the expected geology and depths of four primary holes 
and three subsequent holes planned to further confirm the extent and grade 
of the native copper and the porphyry copper potential. The location of 
these holes and their relation to the previous drilling conducted on the 
project are shown on the Drilling Progress Map of Attachment A. The series 
of drill holes are shown by cross-sections (Attachments B-l thru B-5), all 
with a general east-west o r i e n t a t i o n ,  looking north.  T a b ] e l  summarize~ 
the projected depth Of the d r i l l  holes f o r  the expected::ge61ogicL~i~eral 
uni ts  and are l i s t ed  in the d r i l l i n g  order recommended to provide optimum 
return on the information secured. 

Hole A-3 (Attachment B - l ) .  I t  is proposed to deepen th is  hole, from i t s  
present depth of  1949 fee t ,  to a bedrock in tercept  to tes t  for  the southward 
extent  of the nat ive copper in tersected in discovery hole A-4. I t  w i l l  also 
tes t  the northeast extension of  the Belmont f rac ture  system, which is 
regarded as having a high potent ia l  for  massive limestone replacements as 
have been found at the Magma Mine, Superior. 

Hole A-5 (Attachment B-2). This hole is present ly  cased at a depth o f  
3145 feet in the middle por t ion of  the Whi teta i l  Conglomerate. Deepening 
th is  hole w i l l  provide fu r t he r  contro l  on the favorable nat ive copper basin 
wester ly  from our hole A-7. Hole A-5 should be carr ied to a depth s u f f i c i e n t  
in premineral rock to tes t  for  the main favorable limestone replacement 
horizon present ly  being developed and mined at Magma. 

Proposed hole A (Attachment B-3) is an eastward o f f se t  of the o r ig ina l  
nat ive copper in tercept  in hole A-4. This hole w i l l  provide information 
on the t iming and extent of  movement along the Devils Canyon f au l t  and provide 
data on the po ten t ia l  of  nat ive copper east of  the f a u l t .  The hole w i l l  also 
provide informat ion on the monzonite porphyry found in the bottom of  hole 
k-4.  I t  is w i th in  the favorable halo of  the porphyry copper ta rget ,  
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Proposed hole B (Attachment B-4). This hole wil l  test the northern extent 
and grade of the favorable native copper basin north of hole A-7. It is 
also along the northwest projection of leached capping slide blocks 
encountered in hole A-2 and should aid greatly in the interpretation of 
extent and timing of movement of these slide blocks. 

Hole A-6 (Attachment B-I). Deepening of this hole from its present depth 
of 1665 feet wil l  largely be based on the findings in hole A-3 (westward 
across the Devils Canyon fault) and from proposed hole A northward and on 
the same side of the fault as A-6. 

Proposed hole C (Attachment B-4). This hole is to test the central portion 
of the porphyry copper target as exhibited in the alteration-mineralization 
found in hole A-2. The hole should encounter the leached capping slide block 
as found in holes A-2, AI-I ,  and DCA-3A, and provide additional control on 
the extent and movement of this favorable porphyry copper capping. I t  is 
in an optimum position within the porphyry copper target area, as integrated 
from the information of the surrounding holes. As noted above, the bedrock 
information of proposed holes A and B wil l  be available for further integration 
into the bedrock configuration and extent of units applicable to this hoie C. 

Proposed hole D (Attachment B-5) is an alternative site for proposed hole A. 
It is further east of the Devils Canyon fault and would cut the fault within 
the dacite unit, which may afford some protection in that the zone would 
probably be cased off during the rotary dr i l l ing.  It is also further within 
the suggested favorable porphyry copper target a r e a .  Depending upon the 
event and extent of native copper occurrence east of the fault ,  the hole 
would also provide further data on the timing and movement problem. 

The d r i l l i n g  costs appl icable to past d r i l l i n g  on the pro jec t  have been 
summarized in several reports and also in the Summation Report dated March 
lO, ]975. In general,  the overal l  costs are around $25.00 per foot with 
75-80% of the costs being the d i rec t  d r i l l i n g  expenditure. With new d r i l l i n g  
contracts present ly  being submitted, i t  is expected that  costs w i l l  be near 
$3G.00 per foot .  

Road access to the d r i l l  s i tes  of  holes A-3 and A-5 are complete and need 
only minor preparat ion ($100 each). Proposed hole A w i l l  need considerable 
new const ruct ion with a possible cost approaching $25,000. A substant ia l  
amount of the expenditure would be for  reaching the area o f  proposed hole D, 
p r i o r  to turn ing down the access ridge to s i te  A. Proposed s i te  B is 
around ]200 feet from a present access road that needs some clean-up work 
and i t  is estimated the road and s i te  w i l l  cost $4,000. Proposed s i te  C is 
along a previous cat road which needs grade and width modi f ica t ion .  A 
moderate amount of  rock work is involved at a cost of  $5,000. Si te A-6 
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needs minor clean-up and the sump cleaned out ($300). The main access 
road from Devils Canyon to serve s i tes  A, C, D, and A-6 has been badly 
washed in spots and needs to be completely cleaned and revamped where 
necessary to bring in the bigger diamond d r i l l i n g  machines (estimated cost 
$5,ooo). 

/ /James D. Sell 

JDS:lb 
Arts. 



D r i l l  Cross Present 
Hole Section Depth Base 

Number Number feet Dacite 

A-3 B-I 1949 1430 

A-5 B-2 3145 2274 

P-A B-3 Surface 2000 

P,B B-4 Surface 1950 

A-6 B-I 1665 1475 

P-C B-4 

P-D B-5 

Surface 

Surface 

1850 

1950 

TABLE 1 ~ ProJected Depths of  D r i l l  Holes 
(and recommended order o f  d r i l l i n g )  

Pro~ected Dept h to Unit  . ( feet)  
Base Devils 

Ear l i e r  Canyon Top Base 
Volcanics Fault Cu ° Cu ° 

Base 
Whi teta i l  Basement Unit (top of) 

None 4600 4900 4900 Upper Naco (4900) 

2600 3750 3850 3850 Upper Naco (3850) 
base Naco (5350) 
top Esc. Repl. (5900) 

2200 3700 4300(?) 5000(?) 

2300 - -  4800 5200 

None 2900 4300 (?) 4600 (?) 

5200 Porphyry (5200) 

5700 Upper Naco (5700) 

4600 Schist (4600) 

2050 

2050 

Leached Capping SB~ 
1850 3850 4300 

Total 
Depth 

53O0 

6500 

2000 3950(?)  4700(?) 

6200 

6000 

5000 

3850 Porphyry (4300) 5300 

4900 Porphyry (4900) 6000 

*SB = Slide Block 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON AR I Z O N A  

April 30, 1975 

J , H  ~ ,  

MAY 1 1975 

Mr. T. C, Osborne 
A s s i s t a n t  D i r e c t o r  o f  E x p l o r a t i o n  
New York O f f i c e  

Supplemental Exploration 
Authorization Request 

Superior East Project 
Pinal County, Arizona 

Dear Sir: 

On April 25, 1975 1 submitted a Supplemental Exploration Authorization 
Request for Superior East totaling $450,000. You have asked that request 
to be modified to a more limited program. I therefore propose that work 
items I and 2 of that request be done at this time. 

Wo rk 

I) Deepen rotary hole A-5 from 3145 feet 
to 4645 feet by diamond dr i l l ing 

2) Clean out, case, and deepen rotary hole 
A-3 from 1949 feet to 4950 feet by 
diamond dr i l l ing  

Estimated Total 

Less Balance SEA #0010-08 

Est. Tot.al 
Pro] e c t CoSt 

$ 40,000 

120,000 

$160,000 

(50,000) 

Amount requested $ l lO,O00 

I f  you approve ,  p lease reques t  a Supplemental  E x p l o r a t i o n  A u t h o r i z a t i o n  in  
t h i s  amount. Forms 302-EA and 302-EB are a t t a c h e d .  

WLK:Ib 
Atts. 

Respectfully submitted, 

W. L. Kurtz 

cc:  J H C o u r t r i g h t  - w/o a t t s . ~  
RBCr is t  " " 
JDSe11 " " 
NPWhaley " " 
WGKellogg - w /aC ts ,  



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON AR I ZONA 

April 25, 1975 

//G 

Mr. T. C. Osborne 
Ass is tant  D i rec tor  of  Explorat ion 
New York Of f ice 

Dear Si r: 

Supplemental Explorat ion 
Author izat ion Request 

Superior East Pro ject  
Pinal County, Arizona 

I have previously forwarded to you Mr. Seli's excellent reports on the 
Superior East Project entitled "I974 Summary Report with Recommendations 
for Additional Exploration" dated March IO, 1975 and "Whitetail Copper 
Potential" dated November 8, 1974. 

These reports summarize all our work to date. The work approved in 
SEA #0010-08 has been part ial ly completed ( i .e . ,  State PP work completed 
and dr i l l  hole DCA-3 cleaned out, cased, and completed by diamond dr i l l ing) .  
The proposed hole south of A-2 was not dr i l led, but rather old hole DCA-2 
was reentered, cased, and cored from 1352 feet to 2080 feet to check the 
mineralization previously reported in the rotary cuttings. No mineralization 
of economic importance was encountered. 

After discussing these reports with you and Mr. Collins, general agreement 
was reached that present exploration should be directed at the native 
copper in Whitetail rather than the porphyry copper target area. The two 
holes, A-4 and A-7, completed in the native copper zone both contained 
plus 300-foot intercepts averaging greater than 0.8~o copper. 

We propose the following program to test the Whitetail basin and the native 
copper zone contained within the Whitetail conglomerate: 

l) Deepen rotary hole A-5 from 3145 feet to 4645 feet by 
diamond drilllng. 

2) Deepen ro tary  hole A-3 from 1949 feet  to 4950 fee t .by  
diamond d r i l l i n g .  

3) Obtain an in tercept  1,O00 feet  east of  A-4 by d r i l l i n g  a 
wedged hole from w i th in  A-4. Requires 2,000-3,000 feet 
of  diamond d r i l l i n g ,  
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4) Collar a new hole based upon above dril'l results. Tentative 
site: 3,000 feet north-northeast of A-7 or 3,000 feet south 
of A-4. Requires a 5,000-6,000 foot hole. 

I estimate total project expenditures to complete this work at $500,000. 

If you approve, please request a Supplemental Exploration Authorization in 
the amount of $450,000 ($500,000 less $50,000 balance in SEA #0010-08). 
Forms 302-EA and 302-EB are attached. 

Respectfully submitted, 

W. L. Kurtz 

WLK:Ib 
Arts: Map 

Forms 302-EA & 302-EB 

cc: JHCourtright - wlatts.~1~ " 
RBCrist - w/o arts. 
JDSell - w/o arts. 
NPWhaley - w/o atts. 
WGKellogg - w/forms only 
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P l l l f t l  I I  U IA  ' t i l l  

FORM 302- EB New, York No . . . . . . . . . . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION AUTHORIZATION 

. . . .  bPr~.?L . . . . . . . . .  1 9 . 7 ~ .  

Originating Office . . .  S W, ED, - .T~Jcson . . . . . . . . . . .  

Application is hereby made for supplemental Authorization to cover cost, in 
excess of original estimate, of work authorized by New York. 

SUPERIOR EAST PROJECT 
N o . . ~ 9 ! . ~ ? ~ 9 ~ Y ~ . ~ [ [ ~ 9 ~ 9 . o  #00IO-O0 thru #0010-09" 

Present total Estimated Cost (Form 302-EA attached) 

Amount previously authorized (date.~Q.~q.~Z~.) 
~#0010-07 S 09 - Ji Ranch purchase ($520,000) 

Balance for which Authorization is now requested 

s! ~.78.5,.000.. 

450,000 
~ o e e e e e  • 

ADDITIONAL WORK CONTEMPLATED: 

1) Deepen rotary hole A-5 1500 feet by diamond dr i l l ing.  
2) Deepen rotary hole A-3 3000 feet by diamond dr i l l ing.  
3) Diamond d r i l l  2,000 to 3,000 feet in a hole wedged fromA-4. 
4) Rotary and diamond dr i l l  a new hole to a final depth between 

5,000 feet and 6,000 feet. 

EXPLANATION OF INCREASED COST: 

Substantial native copper intercepts in d r i l l  holes A-4 and A-7 
just i fy  additional dr i l l ing.  

. . . . .  R e v i e w e d  by  . . . ~ . . q ~ . ~ f . ~  . . . . . . . . .  • 
A~'c~,. ~ C h i e f  Acct. 

. . . . .  
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON A R I Z O N A  

February 26, 1975 

j .  H. C. 

MAR 1 2  975 

Mr. T. C. Osborne 
Assistant Director of Exploration 
New York Office 

Appropriation Request 
J-I Ranch 

Dear Si r: 

Attached is an appropriation request for $6,100 to cover the following 
for the J-I Ranch. 

One 16' Combination Stock Trailer $1,300 

A trailer of this type is needed in the ranch operation to move horses 
and cattle to and from remote portions of the ranch. Horses may be 
hauled and unloaded at points saving hours of riding time. Sick or 
crippled cattle can be loaded and brought to the headquarters for treat- 
ment within hours where driving might take two to three days or even 
impossible. Also, in moving stock to market the trailer would nearly 
double the capacity of the truck, saving mileage and time. 

Develop A- 7 Drill Hole for Stock Water 94,800 

With the development of this water source, we will be able to furnish 
permanent water for the southwest corner of the north unit. There rs 
approximately 1,200 acres which are without water during the dry seasons 
of the year, thus preventing proper utilization of forage and distribu- 
tion of livestock. 

The ranch at one time had an add i t iona l  45 head temporary permit fo r  l i ve -  
stock. Through the development of th i s  permanent water and other water 
where ava i lab le ,  we should regain the 45 head on a term permit from the 
Forest Service. This would br ing our to ta l  to 400 head of c a t t l e  year-  
long plus the natura l  increase through May. 

Respect fu l ly  submitted, 

W.L. Kurtz 

RLH:WLK:vmh 
Attachments 
cc: J.H. Cour t r i gh t  w/o a t t a c h . ~  

R.B. C r i s t  w/o at tach.  
J.O. Sell  w/o at tach.  
J .J .  Tornatore w/a t tach.  



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
T U C S O N  AR I Z O N A  

December II, 1974 0EC 1. 1.  974 

Mr. T. C. Osborne 
ASARCO 
New York Office 

Seismics 
Superior East Project 
Pinal County, Arizona 

Enclosed are two reports by Cooksley, one dated June 1970 done for 
Continental Copper and one dated February 1972 done for Asarco. 

The two critical items are the selection of the "correct" velocity 
and the selection of the "correct" reflecting surfaces. An 
inspection of Appendix C and Appendix B casts serious doubt on 
accurate selections (Moss, March 27, 1972, sums this subject up 
quite well). 

W. L. K u r t z  / ~  

WLK: I b 
Encs. ~ 

cc: JHCourtright / 
JDSel 1 
CKMoss 



A M E R I C A  

TUCSON 

SMELTING AND REFINING 

November 8, 1974 

~OMPANY 
A R I Z O N A  

j .  H. C.  

DEO i t 1974 

r~ 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Whitetail Copper Potential 
~Superior East Project 

Pinal County, Arizona 

SUMMARY 

At your request I am submitting this r~port on the potential of the copper 
zone found in the lower portion of the Whitetail Conglomerate. 

As previously recorded, two ASARCO drill holes have cored substantial 
cuprite-native copper intervals. Drill hole A-4 encountered the following 
consecutive intervals: 267 feet of 0.89% copper, 330 feet of 0.08%, 130 

. Drill hole feet of 0.86°, 160 feet of 0.16%, and 170 feet of l 12% copper. 
A-7 encountered 55 feet of 1.17% copper, 50 feet of 0.I0%, llO feet of 
1.46%, 50 feet of 0.16%, and llO feet of 0.70% copper (or 375 feet of - 0.84% 

copper). 

The collar-to-collar surface distance from A-4 to A-7 is 3,900 feet with 
slightly over that amount, due to hole deviation, at the level of the 
mineralized copper zone. The continuity of copper values between the holes 
is supported by sedimentation parameters and type of mineralization. 

East-west cross-sections and a north-south section have been constructed 
through known geologic data. An inferred reserve of 431 mi}lion tons has 
been calculated using the data and restricted block parameters discussed 
in the text. Ownership breakdown of the tonnage is shown below. 

Owne r 

ASARC0, north 
ASARC0, east 

ASARCO subtotal 
Newmont, north 
Oak Flat Recreation (USFS 

closed to mineral entry) 

87,500,000 
49,200,000, 

Tons 

136,700,000 
174,800,000 

1.19,700,000 

~ e  ~- - 

Total 431,200,000 tons 

Based on the grade of the two drill holes, an average of +0.80% copper is 
assignable tothe abovetonnage. 
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was established of assigning half the overall zone to equal the thickness for 
the mineralized intercept calculations. This half value was used in the para- 
marginal resource calculations for blocks C through G. 

Attachment F-series are plans of the various ownership blocks using the above 
parameters of diminishing thickness. The geological paramarginal resource 
blocks are summarized in Table 2. 

TABLE. 2 - Paramarginal Resource Block Summary, 

B 1 ock 0wne r Tons 

A ASARCO, North 
E ASARC0, East • 
G ASARCO, South 

ASARCO Subtotal 
B & C Newmont, North 

F Newmont, South 
Newmont Subtotal 

D Oak Flat Recreation (USFS) 

Total 

196,000,000 
197,300,000 
164,200,000 

557,500,000 
347,900,000 
44,400,000 

392,300,000 
445,400,000 i 
, L • ,. 

I 

1,395,200,000 tons 
paramarginal resources, total basin 

With the foregoing information, the following conclusions are evident. 

I) The mineral zones intercepted in ASARCO drill holes A-4 and A-7 are 
significant-and substantial as a mineral reserve. 

2) The lateral extent between A-4 and A-7 and the s'milarity of values 
and distribution established a continuity of a host mineral zone. 

3) The westward distance of A-7 away from the probable bounding 
structure of the Devils Canyon fault established a strong continuation 
of the host zone at right angles to the north-south A-4 to A-7 trend. 

4) The logging of a marker bed at the top of the mineral zone and the 
sedimentation characteristics within the zone strongly support a 
defineable but widespread unit within the lower portion of the large 
Whitetail basin. 

5) The amount of inferred copper is compatible to known deposits in the 
vicinity (Miami and Ray districts)~--~ ..... 

6) Further studies: 

a) A study is presently under way to redefine the various source 
areas and levels of clast material within the total Whitetail 



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R  I Z O N A  

November 5, 1974 
,LH C. 

NOV 8 1974 

Mr. J. J. Collins 
Director of Exploration 
New York Office 

Seismics 
Superior East Project 
Arizona 

Dear Mr. Collins: 

In a letter of June 6, 1974 from Mr. Moss to you, I am quoted: "Mr. Kurtz 
feels that our drilling to date has fairly well established the general 
overall configuration of the Whitetail basin and general distribution of 
the rock types. He feels that additional seismic work would be more of a 
research project and not directly applicable to guiding further exploration 
at Superior East." 

In a letter of October 24, 1974 from Moss to you, Mr. Moss states: "My 
personal evaluation of Cooksley's capabilities in the area would limit his 
orobable contribution to the d~terminmflnn n~ ~n~r~o ~norf~ OF the 

structural picture, I doubt that he would be able to identify slide blocks, 
or detail structural breaks. Resolution of features near fault planes 
would be difficult to accomplish." 

My conclusion of the recent discussions between Kurtz and Moss, Moss and 
Cooksley, Sell and Cooks ley, and Sell and Kurtz is that additional seismic 
work at Superior East will not materially affect or change our exploration 
plans at Superior East. The Whitetail conglomerate, with its greatly 
varying composition and specific gravity, has not yet allowed a constant 
velocity to be assigned to it and therefore does not allow an accurate 
calculation of thickness. 

In my mind there is no justification of spending I0-20-30,000 dollars on 
seismic work at this time. The limits of the 0.5% to plus 1.0% native copper 
have to be defined and this can only be done by drilling. I believe the next 
exploration step is drilling a hole south of A-4. This could be a new hole 
3500' south of A-4 or deepening A-3 (7500' south of A-4). 

WLK:Ib 
f 

cc: JHCourtright ~ f  
CKMoss 
JDSell 

Very truly yours, 

W. L, K u r t z  



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  

September II, 1974 

j .  H G. 

Mr. D. E. Crowell 
Building 

Native Copper 

As discussed with you last week, Mr. Sell will provide you with about 
20 pounds of assay reject material averaging about 0.9% copper. The 
copper primarily occurs as native copper in conglomerate. The native 
copper occurs as thin plates and foilsaround the pebbles*, as fine 
disseminations in the fine sand and clay matrix, and a small percentage 
within the pebbles. 

/ 

I should l i k e  you to  determine whether  t h i s  na t i ve  copper can be recovered 
aasily and in what quanti~/. 

WLK:Ib 

cc: J H C o u r t r i g h t /  
JDSell 

* I n  s p l i t t i n g  the core and c rush ing  f o r  assay,  the p l a t e s  and f o i l s  have 
f a l l e n  away from the pebbles.  
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G - C O M P A N Y  
T U C S O N  A R I Z O N A  

June 17, 1974 

Memorandum to: J, O. Sell  

J. H, C. 

AUG 5 1974 

C--C._ 
C ~  

! - ~  

"-a~,l 

From: F. T. Graybeal 

Hydrothermal a l t e r a t i o n  in 
A-I and A-2 samples 
Superior East Project  

Fourteen th in  sect ions were examined in de ta i l  from two d r i l l  holes 
in the Superior East area. Al l  sect ions examined in th is  phase were from 
below " f a u l t  2". Data sheets for  both the a l t e r a t i o n  and f l u i d  inc lus ion 
studies are appended. 

Hole A-I 

The s ix  samples studied are schistose and a l l  contain var iab le  amounts 
of  quar tz ,  o r thoc lase,  b i o t i t e ,  se r i c i te -muscov i te ,  and s u l f l d e .  The 
s c h i s t o s i t y  is accentuated by the formation of  a l t e rna t i ng  layers of  ~uartz-  
or thoc|ase and b i o t i t e - s e r i c i t e .  The sch is t  is cut by quar tz-or thoc lase 
veins of  uncer ta in o r i g i n ,  e i t h e r  metamorphic or hydrothermal, which gener- 
a l l y  pa ra l le l  the f o l i a t i o n .  The vein or thoc lase usual ly  contains some 
extremely f ine-gra ined reddish inc lus ions which probably account fo r  i t s  
p ink ish co lo r .  Some of the matr ix  or thoclase has a s im i l a r  appearance 
suggesting a s im i l a r  o r i g i n .  

The b i o t i t e  is genera l ly  elongate pa ra l l e l  to the f o l l a t i o n  ra ther  than 
in random o r i e n t a t i o n ,  suggesting metamorphic o r i g i n .  However, in several 
samples lenses of  b i o t i t e  are notably coarser grained and more abundant 
where they are co inc ident  wi th lenses of  red i nc lus ion - r i ch  or thoc lase.  
This l a t t e r  occurrence, perhaps 5-10~ of the to ta l  b i o t i t e  + or thoc lase,  
may be hydrothermal. ~ In several p laces,  b i o t i t e  is more abundant where 
su l f i des  are more abundant. 

Se r i c i t e  is of ten medium-grained (muscovite), is concentrated along the 
f o l i a t i o n  planes,  and of ten cuts across b i o t i t e  f lakes.  

Anhydr i te  (2-I0%) and c a l c i t e  ( t r - l%)  occur in four o f  the samples. 
Anhydr i te is both disseminated and in the quartz veins and, in the sections 
examined, appears to decrease in abundance with increasing depth. Traces 
of  c h l o r i t e  were noted in A- I -20.  In add i t ion  k a o l i n i t e ,  poss ib ly  wi th  
mixed very f ine-gra ined quar tz ,  is present in A- I -20.  The presence o f  
moderate c a t a c l a s t i c  deformation features makes i t  unclear whether the 
k a o l i n i t e  is an a l t e r a t i o n  mineral or simply part  o f  a myloni te.  

F 



J .  D .  S e l l  - 2 - June ]7, 1974 

Fluid inclusions were examined in detail in four of the samples. In 
all cases they were found to be very small, rare, and of the two-phase type 
with liquid and a small gas bubble. A brief reconnaissance of the other two 
samples revealed a similar population. No daughter minerals or gas-rich 
inclusions were seen. 

In summary, hole A-I appears to contain some potassic alteration. The 
strongest evidence for this is the presence of locally abundant an hydrite. 
The near absence of fluid inclusions of any type suggests that alteration 
was not pervasive. Veins which crosscut the foliation are rare. 

Hole A-2 

The seven samples studied are mixed schist and granite porphyry. The 
matrix and phenocryst textures of the granite porphyry, particularly the 
quartz eyes, were rather distinctive and indicate that the aplite and 
feldspar veins noted on the logs are probably all granite porphyry. The 
orthoclase in the granite porphyry often contains abundant reddish inclusions 
which I have found to be typically a hydrothermal alteration phenomenon. The 
amount which is hydrothermal is unclear, but it could be 50 percent of the 
total orthoclase in the rock. 

The sericite in the granite porphyry is clearly an alteration product of 
plagioclase. The abundant kaolinite in A-2-6 may be a result of the moderate 
cataclastic deformation of this sample, similar to that seen in sample 
A-I-20. Minor calcite is present in most of the granite porphyry samples. 

The two samples of schist in this hole both contain calcite and sample 
A-2-7 also contains minor anhydrite and apatite. Both these latter two 
accessory minerals are characteristic of potassic alteration assemblages 
in other porphyry copper deposits. 

Fluid inclusions are mostly small to medium size and are rare to common. 
Two-phase inclusions (water with a gas bubble forming I0-40 percent of the 
inclusion) generally form about 99 percent of the total inclusions present. 
The remainder are three-phase inclusions containing small but recognizable 
daughter minerals particularly a small birefringent, blocky species. Several 
inclusions contain an opaque mineral and several other anisotropic species 
may be present. The overall abundance and type of fluid inclusions indicate 
the presence of a hydrothermal fluid of low to moderate salinity. 

In summary, hole A-2 appears to contain an uncertain but possibly 
substantial amount of hydrothermal alteration minerals. This is probably 
a function of the abundance of granite porphyry encountered in the hole. 
Circulation of a hydrothermal fluid of low to moderate salinity is also 
indicated. No obvious vertical changes are present. 



J. D. Sell - 3 - June 17, 1974 

Comparison of holes A-I and A-2 

The comparison of alteration in the two holes is admittedly difficult 
due to significant differences in rock type which tend to influence alteration 
mineralogy. Both holes contain probable potassic alteration minerals; 
however, in A-2 these minerals are more abundant and varied than in A-I. 
In addition fluid inclusions in A-2 are larger, more abundant, and contain 
a more saline hydrothermal solution than in A-I. Although the fluid 
inclusions are more abundant and varied in the granite porphyry as compared 
to the schist in A-2, a comparison of schist samples in holes A-I and A-2 
strongly suggests that alteration was more pervasive in A-2. 

The apparent stronger alteration in A-2 may be related to the abundance 
of granite porphyry, the probable source rock. Nothing can be said about the 
relative depth of the two holes in the hydrotherma] system. The fluid 
inclusions in the granite porphyry in A-2 are similar to but not as abundant 
or saline as fluid inclusions examined from a single granite porphyry 
sample collected from the OxHide deposit. Thus it is possible that the 
center, or most intense zone of alteration-mineralization has not yet been 
intersected in the Superior East area, if indeed one was or is stil] present.~ 

F. T. Graybeal "-t 

FTG:Ib 
Attachs.~-~~ ~ 

cc: WLKurtz 



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  

May 10, 1974 

,. LO- 

,-. 

Mr. T. C. Osborne 
A s s t .  D i r e c t o r  o f  E x p l o r a t i o n  
New York Off ice 

Dear Sir: 

Supplemental  E x p l o r a t i o n  
A u t h o r i z a t i o n  Request 

S u p e r i o r  East P r o j e c t  
P ina l  County ,  A r i zona  

In the in i t i a l  request of S500,000 for purchase of the Jl Ranch 
from D Land and Cattle Company, I inadvertently neglected to 
include our obligation of a mortgage in the amount of $19,280.79 
on the 116.5 fee acres north of the highway. I request $20,000 
to cover this mortgage and ]egal fees. 

Forms 302.EA and 302-EB a r e  a t t a c h e d .  

Respectfully submitted, 

W. L. Kurtz 

WLK: 1 b 
A t t a c h s  o 

J 

cc: JHCourtright - w/o attachs.~/" 
RBCri st - " " 
JDSe] ] - " " 
ADCoumi des - w / a t t a c h s .  



A M E R I C A N  S M E L T I N G  AND R E F I N I N G  C O M P A N Y  
TUCSON AR I ZONA 

April 4, 1974 

8' 974 

F I LE MEMOI~ANJ)UM 

Oak F la t  
Pina] County, Ar izona 

Today I ta lked w i t h  Byron Hardie o f  Newmont and t o l d  him o f  my 
d iscuss ions w i t h  T. Brown. 

Hardie ind ica ted  he would t r y  and avoid Brown. 

I told Hardie that I didn't think any one party would be able to 
obtain mineral rights at Oak Fiat because the government would not 
show partiality towards one party or one company. I told him he 
ought to  t h ink  about the area and how i t  might be e f f e c t i v e l y  . 
exp lored cons ider ing  the land pos i t i ons  o f  Newmont and Asarco. 

W. L. Kurtz 

WLK:Ib 

cc: TCOsborne 
JHCourtright, / 
RBCrist 
JDSeII 
NVisnes 



A M E R I C A N  S M E L T I N G  AND R E F I N I N G  C O M P A N Y  
TUCSON ARI ZONA 

April 3, 1974 

FILEMEMORANDUM 

Oak Flat 
Pinal County, Arizona 

I met with T. Brown again this morning and informed him that Asarco 
did not want to proceed any further with him concerning a land 
exchange (his 390 acres of patented mining Claims in theBuffalo 
National River, Arkansas for an undisclosed property in Arizona). 

T. Brown's terms were $500 thousand immediately, an additional 
$500 thousand "if he completed the land exchange, and I0% net profits 
on any production. 

Mr. Desvaux and ! had es tab l i shed  tha t  sur face value o f  h i l l y ,  
rocky land in the Bu f fa lo  River area br ings between $100 and $250 
per acre.  The government has paid as high as $400 per acre f o r  
prime bottom land. 

Mr. Brown inqu i red  i f  he obta ined documentat ion from the government 
tha t  an exchange could be made, would Asarco then be i n te res ted .  
I said we might be. 

Brown l e f t  by saying he was going to contac t  Byron Hardie at  
Newmont. 

W. L. Kurtz 

WLK: I b 

/- 

cc: TCOsborne 
J H C o u r t r i g h t /  
NVisnes 
RBCrist 
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

March 15, 1974 J. H. C. 

MAR 1 8 1974 

Mr. T. C. Osborne 
Asst. Director of Exploration 
New York Office 

Supplemental Exploration 
Authorization Request 

Superior East Project 
Pinal County, Arizona 

Recently completed dr i l l  hole A-7 indicates that the native copper in 
conglomerate intersected in hole A-4 extends northerly for at least 4,000 
feet. Hole A-7 intersected one native copper-cuprite zone with the 375' 
interval between 4695'-5070' assaying 0.84% copper including two 50' zones 
assaying O. lO and 0.16 copper (see attached Plan Map). 

Dri l l  hole AI-I on the ad3acent Rawhlde Project Area was located 4,000' 
east of A-2 to test for the eastward extension of the porphyry copper- 
type mineralization intersected in d r i l l  hole A-2. Significant assays in 
A-2 are: 4317-4610 293' 0.35% Cu; 4610-4940 150' 0.42% Cu as chalcopyrite 
and bornite. The 727' interval between 3240' and 3967' in A I-I averages 
0.11% Cu as chalcopyrite in Pinal Schist. This demonstrates that the 
porphyry copper zone discovered in A-2 is of major size and that addltiona] 
dr i l l ing is required to test for ore grade copper (both secondarily 
enriched and primary). 

I recommend dr i l l ing  two holes in the porphyry copper zone. The f i r s t  
would entail cleaning out old d r i l l  hole DCA-3 to 3,000 feet,'casing and 
diamond dr i l l ing  ]500-2000 feet. The other hole would be dri l led at a 
site selected after completion of DCA-3. Additional dr i l l ing in the 
native copper zone is not recommended at this time because of Magma's 
claims and the Oak Fiat Withdrawal. 

$23,000 worth of work needs to be completed on State sections 4 and 5 
to hold our prospecting permits for another year. This would be fu l f i l l ed  
by deepening holes A-3 and A-6. 

I estimate total project costs to complete this work as follows: 

Clean out, case and diamond 
dr i l l  DCA-3 

Dril l  additional hole 
State PP work 

$.65,000 
130,000 
25,000 



T. C. Osborne - 2 - March 15, 1974 

I f  you approve, please request a Supplemental Exp lora t ion  Au tho r i za t ion  in 
the amount of  $220,000. Forms 302-EA and 302-EB are at tached. 

Respec t fu l l y  submitted, 

W. L. Kurtz 

WLK:Ib 
At tachs.  

cc: JHCourt r ight  - w / a t t a c h s . J  ~-~ 
RBCrist - w/o a t tachs.  
JDSell - w/o at tachs.  
ADCoumides - w/forms on ly  
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P I l l ' I ' l l  I N  U S A  " I / ' | I  

FORM 302- EB New York No . . . . . . . . . . . . . .  

C 

APPLICATION FOR SUPPLEMENTAL EXPLORATION AUTHORIZATION 

March 15, 19 74 
o a e . e e e e . . o e e o o o . o . . e o ,  e . . .  

Originating Office SWED - Tucson : : : : : : : : : : : : : : : : : : : : : : : : : : :  

Application is hereby made for supplemental Authorization to cover cost, in 
excess of original estimate, of work authorized by New York. 

Superior East Project //0010-00 thru #0010-07" 
No. 'F ~'6~i" "d6u','t'C," "A'rTz'o'n'a" "" 

Present total Estimated Cost (Form 302-EA attached) 

Amount previously authorized (date..6./.70..t.h.ru..2./.7. 4.) 

$..1. ,.7.6.5. ,.O 00. 
$ l ,54.5.,oo.0. 

Balance for  which A u t h o r i z a t i o n  i s  now reques ted  

*#0010-07 - Jl Ranch purchase ($500,000) 

ADDITIONAL WORK CONTEMPLATED: . . . .  : 
/ 

Clean out, case, and then deepen DCA-3 from 3000 feet to 5000 feet by 
diamond d r i l l i ng .  

Dr i l l  new rotary-diamond d r i l l  hole to 5000 feet in the porphyry copper 
target area. 

Deepen two holes to f u l f i l l  work obligations on State Prospecting 
Permits. 

EXPLANATION OF INCREASED COST: 

Dri l l ing has located a large zone containing porphyry copper 
mineralization. Addltlonal exploration d r i l l i ng  wi l l  search 
for ore grade mineralization in this zone. 

/ 
• R e  v i ewed by  ~ / ~ / ~ / ~  /.7,<~, ~ . F..~.,~,<.~. . , . . ~ _ ~ . ~ . . p  . . . . . . . .  

/ /Acct .  Mgr. ~ e f  Acct. ~ - - -  

Rooomoo.dod . . . . . . .  

•Superv i so ;  

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Vice P r e s i d e n t  

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ComptroIIer  

Account Chargeable  to . . . . . . . . . . . . . . . . . .  
To be des igna t ed  by Comptro l le r  

f 
Approved by Advisory Committee 

. . . . . . . . . . . . . . . . . . . . . . .  1 9  . . . . . .  

Approved by BOardof  D i r e c t o r s  

I9. o e o * o o o o o e o o e e o e o o o e l o o e o I e q  Q e e o o D e e .  e , o e o  

. o . . . . o e . . . . . , . . Q , l a  * . . l . e e . . e  

S e c r e t a r y  
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A M E R I C A N  S M E L T I N G  AND R E F I N I N G  C O M P A N Y  
TUCSON AR I ZON A 

January 24, 1974 

J. H C .  

JA.N 2 4 197  

Mr. T. C. Osborne 
Asst. Director of Exploration 
New York Office 

Supplemental Exploration 
Authorization Request 

Land Purchase; Jl Ranch 
Superior East Project 
Pinal County, Arizona 

Dear Sir: 

Shor t l y  a f t e r  the s t a r t  o f  the Super ior  East P ro jec t  in 1970, the J I R a n c h  
was o f f e red  fo r  sale to Asarco. At t ha t  t ime we had no p o s i t i v e  d r i l l  
i n fo rmat ion  to j u s t i f y  purchase. The ranch cons is ts  of  316 fee acres plus 
Forest  and State graz ing leases which a l l o w  355 c a t t l e  year long.  The g r a z i n g  
leases cover a l l  of our mining c la ims.  The ranch was sold in A p r i l  1972 and 
is c u r r e n t l y  owned by D Land & Ca t t l e  Company, a l i m i t e d  pa r tne rsh ip .  Since 
the a c q u i s i t i o n  o f  the Jl Ranch by D Land, the general pa r tne r  has c o n t i n u a l l y  
harassed our e x p l o r a t i o n  e f f o r t  and has overstaked our c la ims.  

Our exploration near the Jl Ranch fee land has been encouraging and indicates 
that additional deep exploration d r i l l i ng  is necessary. Dr i l l  holes A-2 and 
AI-I have substantiated the existence of a porphyry copper system and have 
demonstrated that a chalcocite blanket, with its enriched ore, can exist 
beneath the cover rocks. Neither hole intersected ore grade copper, but did 
intersect signif icant amounts of primary copper mineralization (A-2: at 
4317' 29:3' of 0.35~ copper;, at 4790' 150' of 0.42~o copper and AI- I :  at 3240" 
727' of O.ll% copper). Though the AI-I intercept contained low copper 
values, i t  is of particular interest because i t  contained a very high chalco- 
pyrite to pyrite ratio suggestive of a porphyry copper core zone rather than 
a peripheral fringe zone. At this point in exploration the geometry of the 
porphyry copper system is imperfectly known and i t  is now conceivable that 
ore grade copper mineralization could occur on the Jl Ranch fee land (a 
possib i l i ty  thought quite remote upon completion of d r i l l  hole A-2). 

The Limited Partners have refused our offer of $100,000 front money for a 
3-year purchase option, but have indicated that they would sell the ranch 
with al l  improvements, land, :and catt le (they would retain the right to sell 
last year's calf crop), plus an additional 116 acres of ~ee land immediately 
north of the .ranch headquarters at the current market price, They-would 
retain a 4% NSR on any~minerals produced from the fee land and unpatented 
mining, claims: Stew I and 2. 



T .  C .  O s b o r n e  . - 2 - 

~:L~,. " ~ . 

J a n u a r y  24, 1974 

The current market price of the ranch with catt le has been appraised by 
Hebbard & Webb Company at $385,000 and the excess fee land by Sun Valley 
Land at $94,000, for a total current market value of $479,000. 

Hebbard & Webb state they could provide a party tomanage the ranch, which 
should net about $2.0,000 per year before depreciation and taxes. Also, 
Hebbard & Webb state they could find another buyer within 8 to lO months 
time. 

Because of the encouragement obtained in our d r i l l i ng ,  the opportunity to 
clear up the claim controversies, and the opportunity to purchase at 
current market price, I recommend we offer the Limited Partners $500,000 
for the ranch, cat t le,  improvements, land, and any mining rights they may 
have, and reserve them a 4% NSR for production of any minerals from the 
fee land and lode claims Stew I and 2. 

I f  you agree, please obtain approval to make D Land a firm offer. Forms 
302EA and 302EB are enclosed. 

Respectful ]y submitted, 

W. L. Kurtz 

WLK:Ib 
Attach: Map 
Encs: Forms 302EA & 302EB 

cc: NVisnes - w/o Attach. & Encs. 
JHCourtright - w/Attach, only f 

RBCrist - w/o Attach. &Encs. 

JDSe]] - w/o Attach. &Encs. 

ADCoumides - w/forms only 
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E X P L A N A T I O N  

ASARCO drill hole 

SUPERIOR EAST- RAWHIDE 
PROJECT AREA 

P I N A L  & G I L A  C O .  A R I Z O N A  

WLK. I : 6 2 t 5 0 0  dorL1974 

• o o ~ m ~ y ~  
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Dated - ,  . . . . . .  _~, ~? ~-/ 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  

November 16, 1973 

J" c.: 

FILE MEMORANDUM 

J . l .  Ranch 
D Land & Cattle Company 

Leonard Lewis phoned today to state that they were s t i l l  interested 
in negotiating a sale of the ranch to ASARCO and would l ike to meet 
with ASARCO in Tucson December 4th and 5th. 

I informed him we would meet w i t h  him, but were on ly  i n t e r e s t e d  in 
pu rchas ing  the ranch,  w i t h o u t  c a t t l e ,  f o r  the p resent  f a i r  market 
p r i c e  ( $355 ,000 ) -w i t h  a p r o v i s i o n  f o r  r o y a l t y  on any p roduc t i on  o f  
m inera ls  from the fee land.  I i n d i c a t e d  to  him tha t  our  p o s i t i o n  
had changed somewhat s i n c e  we f i r s t  con tac ted  them and tha t  r e s u l t s  
from the  d r i l l  ho le  have somewhat, i n f l uenced  our  p o s i t i o n .  

WLK: I b 

cc : TCOsborne 
J H C o u r t r i g h t  J ' ~  
RBCr is t  
JDSel 1 

W. L. Kur tz  
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OFFICE OF THE SECRETARY 

RECEIVED 

OCT 1 1973 
EXPL0~TION DEPT. 

Mr. J. J. Collins 

New York, N.Y., September 25, 1973 

j .H .C .  

 973 

The following is an extract from the minutes of the Advisory 

Committee meeting held September 19, 1973: 

Exploration Authorizatio~ #Q010-06 
Superior East Project 
Pinal County, ~rizona- (Cu) 

It was reported by Company Geologists that $930,000 has previously 
been authorized for work at this project and they now propose a 
supplemental exploration authorization in the amount of $115,000 mainly 
to case the current hole, A7, to a depth of about 4,000 feet and to 
continue it by diamond drilling to approximately 6,000 feet so as to 
complete at least one test this year and to avoid the possfble problems 
which might arise in reoccupying A7 later. This additional expenditure 
required to complete the hole will actually be $95,000 plus a contingency 
allowance of $20~000 for wedging and additional sampling in ease lime- 
stone replacement ore is found. 

There was approved a supplemental exploration authorization in 
£h~ ~ount~of 811S,000 for additional drilling wedging and additional 
s~D~inq~at the Superior East Project, Pinal County, Arizona. 

JFH: im 

• • . 2' 

• -h .... O / 

;i.~ ...... / / (. ( jl//r ~__. 

J. F. Ho'rnbostel, Jr. 
A s s i s t a n t  S e c r e t a r y  

ADCoumides w/enc. 
RBCrist 

'il- 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 5, 1973 

j .  .... 

SEP 6 1973 

Mr. T. C. Osborne 
Asst. Director of Exploration 
New York Office 

Superior East Project 
Pinal County, Arizona 

Dear Sir: 

Enclosed is a Supplemental Exploration Authorization Request for the 
Superior East Project, which we discussed by phone today. 

I have enclosed two sets of Forms 302-EA and 302-EB; one set pertains 
only to the $15,000 necessary to complete the rotary portion of drill 
hole A-7, and the other set pertains to the $95,000 necessary to 
complete both the rotary and diamond drill portions of A-7. 

Very truly 7ours, 

W. L. Kur tz  

WLK: ] b 
Enc. 

f -  

P.S.: Details of d r i l l  hole A-4, which contains the native copper discovery 
and the limestone replacement discovery, and details of dri11 hole A-2, 
which contains the porphyry copper discovery, are included with my 
February 28, 1973 Supplemental Exploration Authorization Request. 

WLK 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 5, 1973 

J. H. C. 

SEP 0 1973 

Mr. T. C. Osborne 
Asst. Di rector  of Explorat ion 
New York Office 

Supplemental Explorat ion 
Author izat ion Request 

Superior East Project 
Pinal County, Arizona 

Dear S i r :  

Road const ruc t ion ,  d r i l l  s i t e  preparat ion,  and d r i l l i n g  have been completed 
at the Superior East Project to f u l f i l l  requirements for  the assessment 
year 1 Sept. 72-31 Aug. 73 on our 710 Federal Lode Claims and two State 
Prospecting Permits (see attached map). 

Due to higher than ant ic ipa ted  road const ruct ion costs on the rugged, 
rocky daci te plateau, the ro tary  d r i l l  hole A-7 ( s t i l l  in progress) w i l l  
not be completed and cased to the programed core point at 4,000 feet  wi th 
ava i lab le  funds. I t  is planned to deepen th is  hole by diamond d r i l l i n g  
to *6,000 feet .  To help in insuring the completion of deep diamond d r i l l  
holes in the geQiogic environment of the daci te plateau, i t  is very 
advantageous to set the rotary d r i l l  casing as deep as possible. To 
accomplish t h i s ,  I estimate an add i t iona l  $15,0OO is necessary. 

D r i l l  hole A-7 was co l la red to test  for  con t i nu i t y  of  the three separate 
nat ive copper horizons (248' @ 0.86 Cu; 130' @ 0.86 Cu; 170' @ 1.12 Cu) 
in tersected below the 5,000 foot  depth in A-4. Also, d r i l l  hole A-7 w i l l  
tes t  for  high grade (5-6% Cu) limestone replacements. I estimate 
w i l l  be necessary to complete the diamond d r i l l i n g .  

I f  you approve, please request funds for  th is  addi t iona l  work. These 
add i t iona l  expenditures w i l ]  apply for  part  of 1973-74 assessment work 
requirements. Forms 302-EA and 302-EB are attached. 

Respectful 1 y. submitted, 

W. L. ~/Kurtz ~ 
WLK:lb 
A t t a c h s .  

/ 

cc: JHCourtr ight - w/at tachs, j 
ADCoumides - w/forms o n l y  
JDSell - w / a t t a c h s .  



pR.  PEC+...~,n.(~jC.i.o..r...l=asf...p1..O;~C_ t ~  - - - - ~  ^ - -  --  - . . ~  COST KSTI~TE,  M L ~ L  ~U'Lte~[XUn SWED - Tucson 
OFFICE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LOCATION.P.JxI~I...~.O.UI21;Y..,...AIc.i.zaoJ:Ia~ ~ ~-~ W . L .  Kurtz 

I I " . ~ a l a r ~ ' ~ s / W a g e s  • E s e e  , ~ T e l t a  
o .  T y p e  o f  Work I , _ M a t e r i a l  _ t l e n t  I T r a v e l i n g  T a x e s  O t h e r  E a t x m a t e  

L I ]ays  , ~ m n m m n t  - . . % e P ~ I C I ~ R  | . . . ( ' . n J t t  

- -  " - -  - -  f , '  ' , r' 

01 • Out r x ~ h t  l i u r c h a s e  1 I 

..o.?. . . . . . .  .Op.t..i..o.p....P.p.Lm.?....p.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

03 Bonus Payments 
.................. t ......................... °°°'°°°'°°'°° .......... ~ .................................................................. ° ..... °° ...... °°'°"'° ..... "°°°'° .......................... °'* .............. ° ...................... °"°°°° ............ 

{)4 Min imum R o y a l t i e s -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ° . . . . . . . . . . .  • . . . . . . . . . . . .  o o o o  . . . . . . . . . . . . . . . . . .  o . o o o  . . . . . . . . . . . . . . . . . . . . .  o . o . o  . . . . . . . . . . . . . . . . . . . .  o o . o o o o o o o o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D e d u c t i b l e  f r o m  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o o . o o . o . o o o  . . . . . . . . . . . . . . . . . . . . . . . .  * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F u t u r e  P r o d u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . .  o o o  . . . . . . . . . . . .  o o o  . . . . . . . . . . . . .  o o o o . o  . . . . . . . . . . . . . . . . . . . . . . . .  • . . . .  

05 Minimum R o y s l t i e s - N o t  
. . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . .  o . . o , o o o  . . . . .  o . . . . .  o o o o  o o o , o , o o  . o o  . . . . . . . . . . . . . .  o o , o ,  . . . . . . . . . . . . . . . . . . . . . .  o o  . . . . . . . . . . . .  

D e d u e t i b l e  f r o m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o o . o o o . . . o . o o . o  . . . . . . . .  

F u t u r e  P r o d u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  2 . . , . ~ . 0 . q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Z . . 5 . 0 . Q  . . . . . . .  

o6 ........ ~ ~ ~ ~ !..P.~ z~,.~..,. .............................................. /i'~]5"~5"~ ........................... 4~.~ooo ..... .49..,.Q0.0 . . . . . .  .°.7. . . . . . . . .  s ~  ~ .k. L"..~ .. C. L ' .  ~ ~ ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  o o o o o  . . . . .  o . o  . . . . . . . . . . . . . . . .  o . . . . . . . . . .  • . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . o o o o ° ° ° o o  . . . .  

I I  Surlace Excavating ............................................. oo .................. oooo. ,.o..oo .................. • ........... o ........................................................................................ . .............................................. ooooooo~ 

.............................................. 12 Underground " . ......... ......... ..... ............... . ............. . ..... . ................................................................................... ,... .............................................. _ 

..2..1 . . . . . .  5 . . s . . , . .~ .L~. .~ . . .P . .~ .LU.L.~ . .~ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . .  .6 . . .4 . .1 . . , . .4 .0 . .0 . . . . . !  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.4.1..,..4.0..0 . . . . . . .  

22 Underground " ..................................... • ........... *.o,ooo ....... o.oo . . . . . . . . . . . . . . .  ooooo ................................................. • ............ o .......... • ............. • ..................................................................... o,ooooo 

2 o. . . . . . . . .  G..~..°.)..°...~.L~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  oo  . . . . . . . .  • . . . . . . . . . . . . .  o o o o o o o o o  . . . . . .  . . . . . . . . . . . . . . . . . .  o . o o o  . . . . . . .  , o o o  . . . . . . . . . . . . . . . . . . . . . .  o . o  . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . .  o . o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . .  o . . . . . . . .  

40 Sampling, Asssyins, Lab. 4s000 ] | ,000 2,000 |~.~000 
........................................................................................................................................................................................................................... °°°"°°°°°" 

50 Geop.hzsica .................................................................................................................... ........................ • ....................... • .......... • ................................. • ............ o .......... 

........................................................... • ........... 

............................................................................. . . . . . . . . . .  11111111112111111121122111111111111111i ... . . . . . .  ................................ } . , o o o  L6.9. . . . . . .  .G..~..o..~.b..~..-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  ~ o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . . . . . . . . . . . . . . . .  o . o o o o o . o  . . . . .  

i 7 0  " E n g i n e e r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L~.o. . . . . . . . .  .c. z p..L~.~ z.~..%o.~.. .~.z.~.~.: .?.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8..!..,.!.9..0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8.] . . ,J . .~. .0 . . . . . .  

,.9.o. . . . . . . . .  C..e.P.~. .t. .~.."..c.~..L °. .~. .!.P. Y.r..'.: ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LL0. . . . . . . . .  A d.~ .L"..L~..~. rL~..~.~.°.~ :. . .EL~..L d • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .L0..1.~..O..0.0.... 

. . . . . . . . . . . . . .  • . . . . . . .  o . . . . . . . . . . . .  , . . . . . . . . . . . .  , . . o o o *  . . . . . . . . . . . . . . . . . .  . . . . o ,  . . . .  

iiiiiiiiiiiiiiiiiiiiii S S I I S I I I I S I S  .....3..4.,.o.o.o. .... . . . . . . . . . . . . . . . .  ................................. t35 . . , .Qo.o  ...... 
o , i o o s  snd Csop,  " "3";~'~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~','db'5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . .  o o . o ,  

;20 A d m i n i s t r a t i o n ,  G e n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . o o ~ ,  

L4..~ . . . . . . .  ..A.."..~.o..~....~.."..d...Y..~..h..L.~..L.~..~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  !..3.,..0...0..0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 3.~..O..O...Q . . . . .  

~42 A i r c r a f t  a n d  B o a t s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . .  , , . . . o . o . ° o . o . . o * o  . . . . . . . . .  * . o  . . . . . . . . .  o o . °  . . . . . . . . . . . . . . . .  . o . . o  . . . . . . .  * . . . . . . . . . . . .  ° . o  . . . . . . . . . . . . . . . . . . . . . . . . .  * *  . . . . . . . . . . .  . . o  . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . .  ° .  . . . . . . . . .  o ~  

. . . . . . . . . . . . . . . . .  ~ . o o . o . . .  * . o o  . . . . . . . . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . .  • . . . . . .  ° .  . . . . . . . .  . o o o ~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  , . ~ o o  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . o . . . . o  . . . . . .  o o .  
. . . . . . . . . . .  • . . . . . . . . . . . . . . . . .  . . . . . . .  o . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . .  , . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  * . . . . . . . . . . . . . . .  

550 P a r t n e r *  s S h a r e  

ASARCO' S SnAnE 109 ,000  7 8 7 . 0 0 0  h9.000 9 4 5 . 0 0 0  
l i 

5'61 C o m m i a s i o n  o r  F e e s  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ° . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . .  o . . . . . . . .  o . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . .  

663 E x c h a n g e  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  . o o  . . . . . . . . . . . . .  . , . . . o o .  . . . . . . .  * . . . . . .  o o . . . o . o  . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  

. . . . . . . . . . . . . . .  • . . . . . . . . .  • . . . . . . . . . .  ° o  . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . .  • . . . . . . . . . .  • . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  • o o  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . o  . . . . . . . . . . . . . . . .  , . . . . o .  . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . .  o . ,  . . . . . . . . . . . . . . .  o . o . . o o o . o ° o ~  

. . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . .  • . . . . . .  o ° , . . . o  . . . . . . . .  , . . . . .  . o *  . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . .  . o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  o ° o o . o , o ~  

..................................................................................................................................................................................... L I S S S S I 2 1 1 1  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  o .  o . o o o o o o o . . o o o  . . . . . . . . . . . . . . . . . . .  o o . o  . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . .  p o . o  . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . .  o . . . . . . . . . . . . . . . . .  o o o o o o o o o , . , o . o ~ .  

TOTAL 1 I,o9,6ool 787,000149,000 j J 945,000 



. 
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FORM 302- EB New York No .............. 

APPLICATION FOR SUPPLEMENTAL EXPLORATION AUTHORIZATION 

September 5, 19.~ 
oo#e..#e.,.,o~leoo.~ioo • 

Originating Offlce .... ~Y~.:.~E~q ........ .. 

A p p l i c a t i o n  i s  h e r e b y  made f o r  s u p p l e m e n t a l  A u t h o r i z a t i o n  to  cove r  c o s t ,  in 
e x c e s s  o f  o r i g i n a l  e s t i m a t e ,  o f  work a u t h o r i z e d  by New York. 

No.. SuRer [or .East .Project.,..Pi nal County, Arizona 

P r e s e n t  t o t a l  E s t i m a t e d  Cos t  (Form 302-EA a t t a c h e d )  

Amount p y . e v i o u s l L a u t h o r i z e d  ( d a t e  ................ ) 
0010-00 $45,000, 6/70; OOlO-Ol $31,000, 8/70; 0010-02 $55,000, 12170; 
0010-03 $260,000. 3/71; 0010-04 $409,000, 7/71; qOlO-05 $130,000, 3/73. 
Balance  f o r  which A u t h o r i z a t i o n  i s  now r e q u e s t e d  

.9.4.5...o.o.o... 
s.9).o ,.o.op... 

s. ).5.,.0.0.0... 

ADDITIONAL WORK CONTEMPLATED: 

Deepen d r i l l  hole A-7 (cu r ren t l y  being ro tary  d r i l l e d )  from 2300 feet 
to 4,000 feet  and set casing to prepare hole for  diamond d r i l l i n g  
to test  for  con t i nu i t y  of  nat ive copper horizons intersected in d r i l |  
hole A-4 and to tes t  for  high grade (5-6% Cu) l imestone replacements. 

EXPLANATION OF INCREASED COST: 

Higher road const ruct ion and d r i l l  s i t e  preparat ion costs used funds 
scheduled for  ro ta ry  d r i l l i n g  and casing hole A-7 to the programed 
core point  at 4,000 fee t .  

.o. owo  ...... 

/ Acct. Mgr. or Ch-l-e~Acct. 

Recommended by ..~/.....~.. :..~--''/-"'--- 
Supervisor ~ 

Approved by ................................ 
Vice President 

Approved by ............................... 
Comptroller 

Account Chargeable to .................. 
• To be designated by Comptroller 

C 
Approved by Advisory Committee 

• 19 eoaIioooe-oeooooeomooo, oee#,e 

Approved by Board of Directors 

o o . o | o e o o e e o o e D I i e e l e e o l e o o t l 9 o e e l a e e e e o o e .  

, o o D o e , o o o . . . o o o o o e o l . o o e o , Q . .  

Secretary 
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FORM 302- EB New York No .............. 

APPLICATION FOR SUPPLEMENTAL EXPLORATION AUTHORIZATION 

. . . .  ~ ~ q ~ . ~  . . . . . .  19.73.. 
Originating O££ice SWED -" Tucson i . e I e e p e . o . e e e e q , e e . e e e e m l e  

Application is hereby made for supplemental Authorization to cover cost, in 
excess of original estimate, of work authorized by New York. 

No . . . .  SEpe~i~5,Ea.s.t Xrp,igyt., Pinal County, Arizona -' 

Present total Estimated Cost (Form 302-EA attached) 

Amount p r e v i o u s l y  au tho r i zed  (da te  . . . . . . . . . . . . . . . .  ) 
0010-00 $45,000, 6/70; 00lO-O1 $31,000, 8/70; .0010-02 $55,000, 12/70; 
0010-03 $260,000, 3/71.; 0010-04 $409,000, 7 /71;  ~010-05 $130,000, 3/73. 
Balance for  which A d t h o r i z a t i o n  i s  now requeseea  

s.1.,9.25.,o.o.o. 
s...9.3.o.,.o.o.o. 

s....9.5:.oo.o. 

( 

D 

ADDITIONAL WORK CONTEMPLATED: 

Deepen ro ta ry  d r i l l  hole A-7 (cu r ren t l y  being d r i l l e d )  from 2300 feet 
to 4,000 fee t ,  set casing and continue by diamond d r i l l i n g  to 
±6,000 feet  to test  for  con t i nu i t y  of  nat ive copper horizons, i n t e r -  
sected in d r i l l  hole A-4 and to test  for  high grade (5-6~ Cu) limestone 
rep]acements. 

EXPLANATION OF INCREASED COST: 

Complete test  of  nat ive  copper horizons and limestone replacements 
s tar ted by 1972-73 assessment hole A-7. 

Reviewed by . .  
/ Acct. Mgr. or Chie-~Acct' 

"ocommon " 
Superv i so r  ~ - -  

Account Chargeable  to . . . . . . . . . . . . . . . . . .  
To be de s igna t ed  by Comptro l le r  

Approved by . . . . . .  

b, ...... ii iiiiii 
Compt r o l l e r  

( 
Approved by Advisory Committee 

. . . . . . . . . . . . . . . . . . . . . .  19 . . . . . .  

Approved by Board of D i rec to r s  

e o e o o e e # o e m e o e o o D o e e e e e e e e I e l 9 o a I O O e e e e o o e ' e  

, o , * * o o . * * * * * D e . . * , o * * e * e , e e m o  

Sec re t a ry  



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 29, 1973 

j ,  H. C. 

JUL 2,- 1973 

FILE MEMORANDUM 

Dees 
JI Ranch 
Superior East 

Through Morrow Elias of UV Industries, I learned that a Larry Clark, 
president of a Salt Lake City firm called Petro Silver, Inc., had an 
interest in the JI (Dees) Ranch. 

I called Mr. Clark on June 28th and he stated that the JI Ranch was 
purchased by a Limited Partnership consisting of four Salt Lake City 
individuals -- himself, Leonard Lewis (attorney who visited our office 
with Mr. Willis Dees) and two others not named. Besides these four 
Limited Partners, there are two general partners in Tucson -- Willis Dees 
and an unnamed man. Mr. Clark was very specific that Willis Dees was a 
minority holder, though the ranch was purchased and is held in Dees' name. 
Dees is responsible for running the ranch. Dees has always intimated to 
us that he was the sole owner. 

Clark indicated that certain claims were transferred with the ranch and, 
therefore,-held by the limited partnership. 

Clark stated that he did not know whether additional claims staked by Dees 
were part of the ranch and,'---therefore, the limited partnership -- if Dees 
used ranch money they would be part of the ranch, but if Dees used his 
personal money then they would not be part of the limited partnership. 

Clark was aware of our meeting with Dees and Lewis. Cl:ark was aware of 
people carrying guns, camping on claims, etc.,  and expressed the opinion 
that he personally hoped no serious trouble developed. 

I informed Clark that we (Asarco) considered none of Dees' claims valid and 
were going to send Dees a le t ter  to this effec-~--t-his week. I inquired whether 
a copy should be sent to him - -  he suggested a copy to Mr. Leonard Lewis, 
the attorney. 

Clark is interested in disposing of his interest in the ranch so that he 
may buy a small mil l  (for his Petro Si--iTver, Inc.) from UV Industries. He 
has suggested to UV that UV approach Asarco for a j o in t  venture on the ranch 
ground. I informed Clark Asarco would not be interested in a jo in t  venture 
with UV at this time; however, we would consider purchase of the ranch with 
a mineral royalty reserved to_them. This didn' t  to appeal to hrm at 
this part icular time. ~ , ~ .  seem 



F i l e  Memorandum - 2 - June 29, 1973 

I acqu i red the d i s t i n c t  impression tha t  Clark  d i d n ' t  approve o f  a l l  o f  
Dees' ac t i ons  and tha t  we could nego t ia te  on r e a l i s t i c  terms w i th  C lark .  

The above information will be given to Mr. Verity. 

WLK:Ib 

c c :  TCOsborne / /  
J H C o u r t r i g h t  
JDSell 
RBCrist  

W. L. Kur tz  

Note to TCOsborne: 

Tom: This is the ranch tha t  has the graz ing r i g h t s  on the dac i te  
p la teau and approx. 320 acres of  fee land. ]55 fee acres l i e  
approx imate ly  600 fee t  nor th  of  ou r  d r i l l s i t e  A I - I .  We had 
obta ined verbal approval in A p r i l / 7 2  from Mr. C o l l i n s  to 
purchase the ranch ($300,000) but the Webb's e lec ted to se l l  
t o  Dees. ( j j . . ~  
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

February 28, 1973 

3.~. G" 

Mr. T. C. Osborne 
Assistant Director of Exploration 
New York Office 

Supplemental Exploration 
Authorization Request 

Superior East Project 
Pinal CoUnty, AriZona 

Dear Sir: 

Reference is made to Mr. Sell's report "1971-1972 Summation Report with 
Recommendations for Additional Exploration, Superior East Project, Pinal 
County, Arizona" and my cover letter of September l, 1972, which recommend 
additional drilling to explore the three deep copper discoveries made at 
Superior East. I quote from my letter of September l, 1972: 

l. Porphyry copper discovery. Drill Hole A-2(2W) intersected at the 
3920-foot depth, leached capping within a gravity slide block that 
overlies "fringe-type" porphyry copper mineralization grading 0.13 
to 0.42% Cu in the primary zone. The intensity of original mineral- 
ization in the oxidized gravity slide block coupled with the thick- 

+, ness(o21') of "fringe-type" mineralization penetrated beneath the 
fault are indicative of a major porphyry copper zone. At least four 
additional 5,000-foot drill holes will be necessary to assess the 
true significance of the discovery hole A-2(2W). One of these holes 
wTll be located on Inspiration Consolidated Copper ground under our 
Rawhide Project. 

. Limestone replacement discovery. Drill Hole A-4 intersected at the 
6484-foot depth, 81 feet of limestone thoroughly replaced with 
specularite, hematite and containing 0.81% copper before passing 
through a fault ang into weakly altered mineralized quartz monzonite. 
This is interpreted as indicating the replacement units at Magma, 
containing a proven ~0 m[l'lion~ tons @ 5.7% copper (after dilution), 
extend eastward beneaththe Oak Flat Withdrawal Area to the Devils 
Canyon Fault. If we can obtain the mTneral rights to the Oak Flat 
withdrawn area, then three additional 6,000-foot drill holes will be 
necessary to assess the significance of the limestone replacements 
discovered in A-4. Two of these holes will also test for the native 
copper deposits. 



F. 

Mr, T. C. Osborne - 2  - February 28, 1973 

. Native copper discovery. Drill Hole A-4 discovered at the 5083-foot 
depth, major quantities of native copper wrth minor cuprite, in the 
Whitetail Conglomerate. The 1256 feet of Whitetail Conglomerate 
below the lithic tuff marker bed contain three zones that average 
above 0.8% copper (248' @ 0.86; 130' @ 0.86; 170' @ 1.12~. Structural- 
isopach studies suggest that ore grade native cop0er may be restricted 
to the deepest portion of the Whitetail basin -- an area greater than 
l-I/2 square miles. Thus, the potential exists for major tonnages of 
native copper. An additional three 6,000-foot holes will be necessary 
to ascertain the significance of the native copper drscovery. Two of 
these holes will also be testing the limestone replacements. 

At this time I am not recommending a major exploration drilling program, but 
rather sufficient funds to complete the yearly land holding costs ($94,000 in 
direct physical work) and claim staking, registered surveying, and legal fees 
being incurred in connection with acquiring land adjacent to our Superior 
East-Rawhide projects and the fee land. 

As shown on the attached maps, three drill holes wi]l be started. The two 
proposed drill holes on the State sections will be left in a condition to be 
deepened next year, as will the proposed drill hole north of A-4 if it is not 
completed. 

I estimate costs as follows: 

Assessment work on StateProspecting 
Permits -- Drilling 

Drill site access to sec. 5 
$23,000 

5,000 

Assessment work north of Highway - -  
Dr i l l i ng  54,100 

Assessment work south of Highway - -  
Road building 16,900 

Claim, Registered surveying, Legal fees 12,000 

Supervision, Contingencies 19,000 

Total $130,000 

I f  you approve, please request a Supplemental Exploration Authorization in 
amount of $130,000. Forms 302-EA and-302-EB are enclosed. 

WLK:Ib 
Encs.  

cc: JHCourtright - w / e n c s . ~  
ADCoumides - w/forms only 

RBCrist - w/encs. 
JDSell - w/encs. 
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P I I I ? I I  I l l  U S A  "" | / i l  

FOP~ 302- EB New York No .............. 

( 

APPLICATION FOR SUPPLEMENTAL EXPLORATION AUTHORIZATION 

..... Februar~ 28., ...... Lg. ~. 

O r i g i n a t i n g  O f f i c e  SWED - Tucson o , , . , l e l * D , o l e e a e , e l e e e e o * e  

A p p l i c a t i o n  i s  h e r e b y  made f o r  s u p p l e m e n t a l  A u t h o r i z a t i o n  to  cove r  c o s t ,  in  
e x c e s s  o f  o r i g i n a l  e s t i m a t e ,  o f  work a u t h o r i z e d  by New York. 

• O o o l e o l o l .  Q o o e o e * I * . e t e m t l  

P r e s e n t  t o t a l  E s t i m a t e d  Cos t  (Form 302-EA a t t a c h e d )  

Amount p r e v i o u s l y  a u t h o r i z e d  ( d a t e .  
0010-00 S45,000, 6/70; 0010-01 $31,000,'8/70;'6610-02 $55,000, 12/70; 
0010-03 $260,000, 3/71; 0010=04 $409,000 7/71 , 

B a l a n c e  f o r  whicK A u t h o r i z a t z o n  i s  now r e q u e s t e d  

$ .9.3.o. , .oAo.. o 

$ .8.o.o. ,.o.0.o... 

$ 130,000 
e e e l o e e  a o  

( 

ADDITIONAL WORK CONTEMPLATED: 

Road building for drilling access, start three drill holes, and land 
acquisition. 

EXPLANATION OF INCREASED COST: 

To fulfill 1973 assessment work requirements (drill holes will subsequently 
be deepened to complete exploration test) and to acquire open ground between 
the Superior East-Rawhide Project areas and the Fee land. 

. . . . .  A roved by . . . . . . . .  

Reviewed by / Acc t .  Mgr. o / r ~ C h ~ ~  Vice  P r e s i d e n t  " 

R e c o m m e n d e d  by  . : ( ~  : .  . :  . . . .  A p p r o v e d  by . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S u p e r v i s o r  V C o m p t r o l l e r  . 

Accoun t  rChargeab le  to  . o . o o o . e , . o . o e e o e ,  

To be d e s i g n a t e d  by C o m p t r o l l e r  

. 

Approved  by A d v i s o r y  Commi t t ee  

19 . o o o ~ e e e ~ o o o o Q o e e n e e . o o  • e e e e  

Approved by Board o£ D i r e c t o r s  

e B o e e o e e e o e e o o o e e t e e e o e e o e o o 1 9 o o e l o o e o e o e l e  

e t e e e o e e o e e e l J e o I t e e o e e e e e e e e e  

S e c r e t a r y  
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AMERICAN SMELTINGAND REFINING COMPANY 
Tucson Arizona 

February 23, 1973 

FILE MEMORANDUM 

Superior East Project 
(Ma rga re t- L i t t I e Rock) 
Pinal County•, Arizona 

Paul Bryant called this morning to report: 

I) Mr. Tom Dees had called him to arrange a trip to inspect the 
drill ho|e location to determine if it was all right. Bryant 
told Tom Dees that he was now putting the road south, along 
the old road. Dees said good because he wanted to get his jeep, 
or Government trapper's jeeps, down that way. 

2) Willis Dees was up on the ranch recently and told Bryant he had 
had a meeting with Asarco and that things were better but still 
not real good. 

3) Bryant has seen more •flagging and W. Dees had two "geologists" 
working in the area. (Putting up claim corners?) 

I asked Bryant to have the Dees' call us if they want any information. 

WLK:Ib 

cc: JHCourtright 
RBCrist 
JDSell 

W. L. Kurtz 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

August 23, 1972 

J.H. ¢, 

AUG 2 4 1972 

Mr. J. A. Staargaard 
Salt Lake City Office 

Dacite Plateau 

At the request Of Mr. Collins I am forwarding you, under separate 
cover, the aerial photos we have of the Dacite Plateau area. 
Enclosed with this letter is a topographic map showing location 
of al l  d r i l l  holes, with bottom depths, for which we have 
information. Also enclosed is an index map showing the main 
published maps and l i terature pertaining to the Globe-Miami- 
Superior d istr ic ts.  

As you are no doubt aware, we have developed considerable knowledge 
of the Globe-Miami-Dacite Plateau-Superior areas and Mr. Sell and I 
wi l l  review this with you when you arrive in Tucson. 

W. L. Kurtz 

WLK:Iad 

cc: JJCollins 
JHCourtright~ 
JDSell 

Blind note to J.H.Courtright ~ J. D. Sell: 
Mr. Collins requested al l  data (dr i l l  logs, assays, etc.) be 

forwarded to Staargaard in Salt Lake City. I have elected not to 
send what I consider Confidential Information to Salt Lake C-']~-y, 
because Staargaard wi l l  be working with Jim Lindsay. 

WLK 

j Z , ~  " . 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 21, 1972 

 HC. 

AUu a -  1972 

j .  H C. 

TO : J. J. Co l l ins  
Director of Explorat ion 
New York Of f ice  

Superior East Project  
Oak Flat  

Dear John= 

In view of the part  Oak F la t  may play in company po l i cy ,  I am enclosing for  
your in format ion the per t inen t  data we have developed dur ing  the Superior 
East ProJect. 

The i "  = I mile plan map shows the pos i t ion  of Oak Flat  r e l a t i v e  to the 
ground con t ro l led  by Asarco and the locat ion of the d r i l l  holes. 

The graphic log por t rays the geology and assay data of  hole A-4 located 
immediately east of Oak F l a t .  

The cross sect ion A-A 1 por t rays our i n t e rp re ta t i on  of  the geology beneath 
Oak F la t .  

The graphic log and cross sect ion show two extremely s i g n i f i c a n t  features= 

a) The replacement horizons at  Magma, conta in ing a proven reserve 
of 10.4 m i l l i o n  tons grading 5.7% copper, are present east of  
Oak F la t  in d r i l ]  hole A-4. At A-4 these beds are thoroughly 
replaced wi th hematite and specu la r i te ,  the minerals found 
per ipheral  to the main copper ore bodies at Magma. Therefore 
we conclude that  an exce l len t  exp lo ra t ion  target  ex is ts  beneath 
Oak Flat  fo r  the development of substant ia l  tonnages of  
replacement ore conta in ing 5-6% copper. 

b) D r i l l  hole A-4 in te rsec ted  three s i g n i f i c a n t  zones of nat ive 
copper in the very competent W h i t e t a i l  conglomerate; These three 
zones tota]  570 feet  averaging 0.95% copper. This represents 
another exce l len t  exp lo ra t ion  target  (a 1,000 foot  radius a b o u t  
d r i l l  hole A-4 and 570 feet  in thickness represents 143 m i l l i o n  
tons) which extends beneath Oak F la t .  

Very t r u l y  yours, 

W. L. Kurtz ~ -  
WLK:iad 
Encs. ~ _  

cc: JHCour t r ight ,  JDSell ,  RBCrist 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 16, 1972 

W.L. Kurtz 

HANNA JOINT VENTURE 

Please at tach th is  memo to your l e t t e r  t ransmi t t ing  Mr. Se l l ' s  report 
recommending exp lora t ion of the Bohme-Coryell property as a j o i n t  venture 
wi th  Hanna Mining Company. 

e 

Mr. Se ] l ' s  s t ruc tu ra l  i n te rp re ta t i ons  of the Miami d i s t r i c t  involv ing 
low angle grav i ty  s l i d i ng  wi th  subsequent high angle normal f a u l t i n g ,  are 
the resul ts  of careful  study and o r ig ina l  th ink ing,  and are well supported 
by geologic data and f i e l d  work. Large displacements on low angle post- 
ore s t ructures have been demonstrated in the Mission and Sacaton d i s t r i c t s  
and the conclusion that  s im i la r  s t ructures have been act ive  in the Miami 
d i s t r i c t  is hardly debatable. The hypothesized block of copper minera l iza-  
t ion  (Black Segment) is over la in  by Whi teta i l  conglomerate and thus should 
have been involved in the main enrichment cycle,  providing a va l id  ob- 
j e c t i v e ,  even though at a depth of possibly 2000 f t .  

In my opinion,  d r i l l i n g  of the concealed area on the Copper C i t ies  - 
Castle Dome trend would o f f e r  a worthwhile explorat ion gamble on the basis 
of p e r m i s s i b i l i t y  alone . . . . .  considering the high densi ty  of major copper 
occurrences in the area. 

Courtr, ht 

JHC : kre 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 2, 1972 

J, H. C, 

JUN  1972 

Mr. J. J. Col l i ns  
D i rec tor  of  Explorat ion 
Rew York Of f ice  

Native Copper 
Superior East .P.roject 

Dear Sir: 

I bel ieve you w i l l  f ind  the attached memorandum by Mr. Graybeal a luc id 
desc r ip t ion  of a possib le o r i g i n  of the nat ive copper in the Whi te ta i l  
conglomerate. 

Mr. Graybeal is to be complimented on his keen i n te res t ,  both on a 
p rac t i ca l  and theore t i ca l  basis, in our exploragion programs. 

Very truly yours, 

W. L. Kurtz 

WLK:Iad 
Attach. 

cc: FTGraybeal 
JHCourtright ~ 
JDSell 
SVFay - w/attach. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 5, 1972 

Memorandum 

TO: 

FROM: 

J. D. Sell 
o 

G. J. Stathis 

Petrographic Examination of 
Specimens X-14, Z~I through Z-4 
Superlor,_Arizona Re~ion 

Location: Unknown. Samples Z-I through Z-4 said to be Manitou granite. 
X-14 is Lost Gulch quartz monzonite. 

Conclusions: 

Samples Z-I through Z-4 appear to be basically the same rock. These rocks show 
some evidence of ca taclastic deformation and recrystallization. The porphyry 
textures developed, which is not evident in handsample, may be partly due to 
crystalliza~i.on of the "milled-down" material. 

The sample X-14 of Lost Gulch quartz monzonite differs from the "Z" series 
of samples. Presence. of Topaz (greisen environment) and calcite-clay veining 
suggests possibility that this rock may be peripheral to mineralization (Mo?) 

Thin Section Desc.riptlons 

Section Z-2 
Texture: Medium-gralned porphyritic 
75% volume phenocrysts 
0rthoclase and microcline 25-30% vol. 

r~ 

Quartz 50-6~ yol. 
Plagioclase 15-20% vol. 

Much of the quartz as lens-like concentrations. Plagioclase preferren- 
tially replaced by fine sericite aggregate and extremely fine kaolin clay. 
Average 80-90 plag. phenocrysts volume replaced. 

Orthoclase phenocrysts less alt. Limonite dusting common. Some perthite 
and myrmekite [qtz-pla~?) noted. Orthoclase grains larger than plag. Doth 
orthoclase and plagioclase show evidence of resorption and ra~ged outline 
due in part to groundmass replacement and cataclastic deformation. Groundmass 
30:50 orthoclase and quartz. 
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Secondary biotite common to groundmass and associated with quartz. 
5% biotite by volume. 

Large shreddy sericite grains noted replacing altered (fine sericlte-clay 
aggregate) plagioclase and quartz grains. This late sericite 2-3% by volume. 

1 to 2% disseminated, late magnetite replacing secondary biotite and" 
large sericite grains. 

Relationship between secondary biotite and sericite not clear. Appear 
to replace one another. Associated with late magnetite introduction. At one 
corner of slide are traces of garnet with minute chlorite ihclusions. 

Rock is moderate to strongly altered. Lack of euhedral to subhedral 
feldspar grains due to cataclastic deformation and groundmass recrystallization 
and resorption. 

S e c t i o n  Z-3 

Similar to Z-2 -- somewhat less al'tered (less alteration in plagioclase 
50% surface volume). 

75% phenocryst volume (qtz-feldspar). More quartz than Z-2. Somewhat 
more K-felds. than plag. (~IO%) compared to Z-2. K-feld. as orthoclase and 
microcline-perthite. 

Groundmass more recrystallized than Z-2, and groundmass felds, less alt. 
(incipient clay). 

Shreddy, dissem, sericite as in Z-2, mostly in groundmass, 2% by volume 
sericite. 0.5% dissem., secondary biotite in groundmass. Biotite-serlcite 
relationship ? as in Z-2. 

I% dissem, magnetite derived from biotite, unlike Z-2. Thus, some 
biotite may be altering to sericite. 

Rock similar to Z-2 in that fracturing and other cataclastic features 
common. 

Section Z-4 
Texture similar to Z-2 and Z-3 
80 to 85~ of rock phenocrysts, 
65-60~ phenocrysts are K-feldspar, mostly orthoclase. 
15% plagioclase and rest quartz. 

Rock more limonite stained due to dusting of feldspars-(both K-feld 
and plagioclase). Degree of!rock alteration same as Z-2. Fine sericite and 
kaolin in plagioclase as Z-2. 

Groundmass composed of quartz and orthoclase, plus some plagioclase. 
• ~ m  Groundmass resorptiomof phenocrysts common 2-~ dissem, sericite flakes 

in groundmass. Disseminated magnetite, up to 0.5, by volume, oxidized to 
hematite. No secondary biotite (completely ozidized). Trace Zircon~ 

.~ ~; .... . ........... 
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Section Z-I 
Rock is basically same as Z-2, 3, and 4. Rock is fresher (less 

alteration of feldspar) and finer groundmass than;other three rocks. 
85-90% phenocrysts. 
Quartz and K-feldspar (orthoclase and perthite) in about equal amounts, 
I0% plagioclase. 
I% disseminated sericite grains. 
No biotite. 
2-3% disseminated magnetite (mostly derived from biotite originally) 

oxidized to hematite. Light, limonite dusting of feldspar gives reddish 
cast to rock. 

Section X-14 
Medium-grained, hypidiomorphic granuler. 
Rock differs from 'zX" series. 
10 to 20% quartz. 
40 to 50% euhedral to subhedral plagioclase. Remainder large, anhedral, 

orthoclase plates, locally including plagioclase. 
Limonite dusting or inclusions moderate to strong in feldspars. 
5% disseminated~ sericite laths replacing limonite-coated feldspars. 
I% disseminated biotite oxidized to hematite and leucoxene. 
0.5% (1~ plus in handspecimen) disseminated 'and partly oxidized magnetite. 
Trace fresh biotite, yet handspeclmen shows ~% or more. 
0.5 to 1.0~ disseminated magnetite. 
Trace zircon and fine apatite. 
0.5% disseminated grains believed to be topaz. 

Locally rock is sh~ttered and veined with calcite plus clay material 
(Kaolin-illite mixed layer?). Veinlets are late and cut feldspar and sericite 
grains. Also clay? filled, vugs noted. The quartz monzonite is moderate to 
strongly altered. 

George J. Stathis 

GJS:lad 

cc: JHCourtright ~ 
WLKurtz 

i /i 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May I, 1972 

j .  ~ ,  C,. 

TO: 

FROM: 

W. L. Kurtz 

G. J. Stathis 

Subject : 

d 

Corocoro Copper Deposit, 
Bol ivia/Superior East 
.Pro~ect Area, Arizona 

A review of the Entwistle-Gouin art icle in volume 50, issue #6 of Economic 
Geology suggested some similarit ies between the Bolivia deposit and Super- 
ior East. The arguments for a sedimentary control of native copper and 
chalcocite deposition appear to be convincing for the Corocoro deposit. 
A slmilar environment of copper deposition is indicated for the Superior 
East area. I t 's  hard to buy the idea that copper has been remobilized 
upwards, perhaps from some deep, primary magmatic source as suggested by 
some for White Pine Michigan copper or heating up of the water saturated 
Superior East basin by the dacite flow cover as suggested recently by 
Kra/~/on, 

From reading the Corocoro article, I became impressed with the description 
that the older Ramos sedimentary series is native copper-rich while the 
Younger Vetas sedimentary series is chalcocite-rich. Therefore, despite 
the thick column of native copper indicated the the drilling to date at ~. 
Superior East, one wonders if perhaps future drilling at Superior East 
might not encounter a change from native copper to substantial intercepts 
of other copper minerals. Chalcocite will be unlikely, but, barring effects 
of erosion, perhaps more copper oxides or silicates will be encountered which 
would reflect changes in the chemistry of the solutions carrying copper 
from the source area. 

G. J. Statbd'is 
GJS:sg 

cc: JHCourtright 
JDSell 

f 



J. H. C o u r t r i g h t  

M r .  W. L .  K u r t z  
T u c s o n  O f f i c e  

e 
E X P L O R A T I O N  S E R V I C E S  D I V I S I O N  

3 4 2 2  SOUT~ 7 0 0  WEST 

S A L T  L A K E  CITY. U T A H  8 4 1 1 9  

( t  

M a r c h  2 7 ,  1972  
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F E B R U A R Y  1 972 

~ C E I V E D  

MAN 2 I9,';. 

EXPLO RATION DEPT. 

Z 9 1972 

D e a r  B i l l  : 

I w o u l d  l i k e  h e r e b y  to  d i s c u s s  t h e  s u b j e c t  r e p o r t  in  l igh~  o f  y o u r  
l e t t e r  of  F e b r u a r y  2 4 ,  a n d  in  a m p l i f i c a t i o n  of  o u r  i n t e r v e n i n g  p h o n e  
d i s c u s s i o n .  

A s  we  a l l  w o u l d  c o n c l u d e  a f t e r  s t u d y i n g  t h e  s e i s m i c  d a t a ,  C o o k s -  
l e y ' s  i n t e r p r e t a t i o n s  i n c l u d e  a h i g h  p e r c e n t a g e  o f  s u b j e c t i v e  c o n t e n t .  
I t  w o u l d  n o t  n e c e s s a r i l y  f o l l o w  d i r e c t l y  t h a t  h i s  i n t e r p r e t a t i o n s  w o u l d  
be  q u e s t i o n a b l e ,  s i n c e  h e  h a s  u n i q u e  e x p e r i e n c e  in  t h i s  w o r k ,  a n d  m i g h t  
h a v e  s i n g u l a r  a b i l i t y  i n  e v a l u a t i n g  t h e  d a t a .  

A n  a c c u r a t e  i n t e r p r e t a t i o n  o f  t h e  s e i s m i c  d a t a  d e p e n d s  u p o n  t h e  
c o r r e c t  e v a l u a t i o n  o f  t w o  a s p e c t s  o f  t h e  p r o b l e m .  F i r s t  t h e  i n t e r p r e t e r  
m u s t  be  a b l e  to  f i n d  a d i a g n o s t i c  c h a r a c t e r  f o r  r e f l e c t i o n  e v e n t s  o n  t h e  
s e i s m i c  r e c o r d  w h i c h  h e  c a n  d e f i n i t e l y  a t t r i b u t e  t o  i d e n t i f i a b l e  i n t e r f a c e s  
o f  t h e  g e o l o g y ;  s e c o n d  he  m u s t  h a v e  r e a s o n a b l y  a c c u r a t e  v e l o c i t y  i n -  
f o r m a t i o n  f o r  w a v e s  t r a v e l i n g  t h r o u g h  t h e  r e s p e c t i v e  i n t e r v a l s  o f  t h e  
s e c t i o n .  

A s  y o u  p o i n t  o u t ,  i f  a s e c o n d  g e o p h y s i c i s t  w e r e  a b l e  i n d e p e n d e n t l y  
to  m a k e  t h e  s a m e  i n t e r p r e t a t i o n s  a s  C o o k s l e y  t h e n  t h e  c r e d e n c e  f o r  t h e  
w o r k  w o u l d  b e  e n h a n c e d .  In  l i e u  of  a s e c o n d  i n t e r p r e t e r ,  i f  C o o k s l e y ' s  
i n t e r p r e t a t i o n s  o v e r  d i f f e r e n t  p o r t i o n s  o f  t h e  g r o u n d  w e r e  c o n s i s t e n t  w i t h  
t h e  g e o l o g y  a s  k n o w n  f r o m  d r i l l i n g ,  a n d  i f  t h e  r e s . u l t s  o f  h i s  w o r k  p r e -  
~ t ic ted  r e a s o n a b l e  v a l u e s  f o r  s e i s m i c  v e l o c i t i e s  a s  c o m p a r e d  w i t h  r e f e r -  
e n c e  t a b l e s  o n  t h i s  s u b j e c t , '  t h e n  c r e d e n c e  c o u l d  be  e s t a b l i s h e d  o n  t h i s  
basis. 

I h a v e  t r i e d  to  t a k e  the  r o l e  o f  i n t e r p r e t e r  to  c o m p a r e  m y  r e s u l t s  

! 

| 



w i t h  C o o k s l e y ' s ;  h o w e v e r ,  I a m  u n a b l e  to  a s s u r e  m y s e l f  t h a t  I c a n  
f i n d  d i s t i n c t i v e  c h a r a c t e r i s t i c s  in  t h e  s e i s m i c  r e c o r d  w i t h  w h i c h  to 
i d e n t i f y  s p e c i f i c  p a r t s  o f  t h e  g e o l o g i c  s e c t i o n .  C o n s e q u e n t l y ,  I c a n  
n o t  s u p p o r t  C o o k s l e y ' s  c o r r e l a t i o n s .  O n  t h e  o t h e r  h a n d ,  I c a n n o t  d i s -  
p r o v e  h i s  c o r r e l a t i o n s  - -  o v e r a l l ,  t h o u g h ,  I r e t a i n  c o n s i d e r a b l e  s k e p -  
t i c i s m  a s  to  t h e i r  v a l i d i t y .  

In  r e g a r d  to  t h e  v e l o c i t y  l o g s  w h i c h  he  d e r i v e s  f r o m  t h e  c o m p u t e r  
d a t a  ( a g a i n  i n v o l v i n g  t h e  s u b j e c t i v e  f a c t o r ) ,  I h a v e  r e - w o r k e d  h i s  l o g s  
f o r  t h e  t h r e e  p r o f i l e s  on  t h e  p r o j e c t .  M y  m o t i v e  in  r e - w o r k i n g  h i s  d a t a  
i s  to  s h o w  t h e  a c t u a l  v e l o c i t y  w h i c h  h i s  l o g s  p r e d i c t  f o r  t h e  d i f f e r e n t  
r o c k s ,  r ~ t h e r  t h a n  t h e  a v e r a g e  v e l o c i t y  f r o m  t h e  s u r f a c e  to  t h e  h o r i z o n  
o f  i n t e r e s t ,  w h i c h  h i s  v e l o c i t y  l o g  s h o w s  d i r e c t l y .  

A t t a c h e d  a r e  t h e  g r a p h s  o f  m y  w o r k  w h i c h  a r e  b a s e d  on  h i s  v e l o c i t y  
l o g s .  O n e  c a n  r e a d i l y  n o t e  t he  g r e a t  r a n g e  in  v e l o c i t y  f o r  t h e  s a m e  s e c -  
t i o n  o f  g e o l o g y ,  u n d e r  d i f f e r e n t  p o i n t s  o n  t h e  P l a t e a u .  T h i s  l a r g e  v a r i a -  
t i o n  f r o m  o n e  t r a v e r s e  to  t h e  n e x t  s e e m s  e x c e s s i v e .  A s e c o n d  q u e s t i o n -  
a b l e  f e a t u r e  o n  t h e  g r a p h  r e l a t e s  to  t h e  e x t r e m e l y  h i g h  v e l o c i t i e s  ( p l u s  
2 5 , 0 0 0  ft .  / s e c .  ), w h i c h  c o m e  f r o m  h i s  l o g .  T h e s e  v e l o c i t i e s  in  t u r n  
s e e m  e x c e s s i v e l y  h i g h .  

In  s u m m a r y ,  w h i l e  I p e r s o n a l l y  q u e s t i o n  t h a t  C o o k s l e y  c a n  i d e n t i f y  
r e f l e c t i o n s  f r o m  p a r t i c u l a r  g e o l o g i c  s e c t i o n s ,  I c a n n o t  c o m p l e t e l y  r e f u t e  
t h i s  p o s s i b i l i t y .  H o w e v e r ,  e v e n  g r a n t i n g  t h a t  h e  c a n ,  I e s t i m a t e  t h a t  h i s  
v e l o c i t y  e r r o r  c o u l d  r e s u l t  i n  d e p t h  e r r o r s  o f  Z5%. 

Up until this time, most of Cooksley's interpretations have had the 
benefit of prior knowledge of the geology. The best test to which we can 
subject Cooksley's work is in the field, by comparing his unbiased inter- 
pretation with known drilling results (as you and Jim have proposed). An 
alternate form of a test would be for us to supervise his field crew and 
use cross-spreads and parallel spreads, for his interpretation, without his 
knowledge of the relative position of the measurements. 

F u r t h e r  c o n c e r n  w i t h  t h i s  p r o b l e m ,  o f  c o u r s e ,  i s  d e p e n d e n t  u p o n  
y o u r  c o n t i n u i n g  n e e d  o f  t h e  t y p e  o f  d a t a  w h i c h  s e i s m i c s  m i g h t  p r o v i d e  o n  
the Plateau. 

CKM:am Yours very truly, 
~nc. 
cc: J.J. Collins, wo/enc. ~ ~//~_~.9/ 

J. H. Courtright wo/enc. 
J; D. Sell, w/enc. C.K. MOSS 

,I 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

February 22, 1972 

j .  H. C, 

FEB 25 1972 

Mr. C. K. Moss 
Salt Lake City Office 

Enclosed is a f i n a l  repo r t  by J. W. Co0ksley on h is seismic work at  our 
Super ior  East p r o j e c t .  A l so  enclosed is Mr. Se11's cover ing l e t t e r  to me. 
I would apprec ia te  i t  i f  you would very c r i t i c a l l y  rev iew t h i s  r e p o r t .  

As pointed out by Mr. S e l l ,  the v e l o c i t y  p r o f i l e  (P la te  1 - Appendix C) is 
c r i t i c a l  in  Mr. Cooksley 's  i n t e r p r e t a t i o n s  and i t  appears to  me tha t  the 
p o s i t i o n i n g  of  t h i s  curve is much more of an a r t  than science. I f  t r u l y  a l l  
geophys ic i s t s  would cons t ruc t  t h i s  curve in near ly  the same p o s r t l o n ,  then 
perhaps Cooksley has a r r i v e d  at  a f eas ib l e  method of  determin ing major rock 
contac ts  in an ext remely  complex area such as the dac i te  p la teau.  Again, as 
Mr. Sel l  po in ts  ou t ,  Cooksley 's  method, i f  i t  works,  is usable on ly  at  a 
s p e c i f i c  shot p o i n t .  This would prov ide usable data f o r  us s ince we could use 
i t  in the same manner as we do a d r i l l  hole in  cons t ruc t i ng  a cross sec t ion .  

I f  you do indeed be l ieve there is some d e f i n i t e  mer i t  in Cooksley 's method, 
I be l ieve  a d d i t i o n a l  work should be done to prove the method. Such work could 
be conducted by Cooksley or by your o rgan i za t i on  i f  you do have the capa- 
b i l i t i e s ,  i would recommend a research p r o j e c t  by your o f f i c e  to  do t h i s  work.  

O 

Very t r u l y  yours ,  

w. L. Kurtz 

WLK:lad 
Encs, 

cc: JJCo l l i ns  - w/o enc. 
JHCour t r i gh t  - w/o e n c . = ~  
JDSell w/o enc. 



AMERICAN SMELTING AND REFIHII4G COMPANY . 
Tucson Arizona 

February 16, 1972 O o 

MEMORAI~DUM TO STAFF 

S_u_perior East P r _ o ' e ~  

I want°to emphasize that all drill information from the Superior East 
project should be held in strict confidence-by all of you, and this 
especially applies co the occurrence of native copper in the ~lhitetail 
conglomerate. 

The occurrence of native copper in drill hole A-4 represents a major 
copper discovery and shall remain the exclusive information of ASARCO; 

I am certain that none of you have disclosed any of the information and 
you are hereby formally instructed not to do so. 

WLK:Iad 

cc:-JDSell 
JHCourtright'~ 

%4. t .  Kurtz 

Bllnd [4ote: 
Jim: You, of course, can give drill performance data on an exchange 

basis with other companies and other data for which you receive 
more than you give. 

B. 
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ANERICAN SbIELTI[JG AIiD REFINIHG COt.IPANY 
Tucson Arizona 

January 28, 1972 

Memorandum 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Temperature Gradients 
Superior East Project Area 
Pinal County, Arizona 

( 

As per your request, this will summarize our present knowledge of 
temperatures in the area. 

Drill Hole DCA-IA 
Surface elevation: 4760 feet. 
At 5173-foot depth (-413 subsea) = 121°F after 4 passes on Dec. 20, 1971 
At 5600-foot depth (-840 subsea)= 151°F after 4 passes on Jan. II, 1972 

or l°per 14 feet at the relative depths. 
i~ote: First reading taken during relatively good consistent drilling, 

whereas second reading taken during period of high agitationof drill 
rods in hole. 

Drill Hole A-4 
Surface elevation: 4090 feet. 

At 4500-foot depth (+400 above sea) = 164°F; geophysical probe on 
~overnber l, 1971 

At 6650-foot depth (-1750 subsea) = 184°F after 2 passes on Nov. 4, 1971 
or l ° per 107 feet at the relative depths. 

Magma Hine (Workings in central and western areas) 
Surface elevation: 3834 feet. (Ariz. Bur. ~lines Bull. 151, p. I07) 
At 2000-foot level (+1834 above sea) = 109°F 
At 4~O0-foot level (-366 subsea) = 152°F 

or l ° per 65 feet over depth range. 
i~ote: Relative temperature appears to increase eastward along same 

level as workings are extended under the dacite cap rocks. 

1 1 1  • , t 

James D. Sell 

J DS : ~.ad 



Memorandum 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 27, 1972 

J, H. C. 

FEB 3 1972 

~J 

r 

TO: 

FROM: 

W. L. Kurtz 

J. D. Sell 

Age Dates and Petrographic Examination 
DDH M-IA and A'4 
Superior East Project 
Pinal County., Arizona 

Results from separate studies on core from the Superior East Project are now 
available. The request for the age dates was in a memorandum to J. C. Balla 
dated November I I ,  1971, while the petrographic request was submitted to 
G. J. Stathis on the same date. 

Sample M-IA-A is a weakly altered porphyritic quartz monzonite with an age 
date of 59.9 ± 2.2 m.y. The mass was emplaced as a slide block within the 
Whitetail conglomerate sequence. 

Sample A-4 is a weakly a l t e red  quar tz  monzonite porphyry w i t h  an age date 
of 62.6 ± 2.3 m.y. The mass was found under a f a u l t  and is i n te rp re ted  to 
be in p lace.  

The two ages are in the same range as the Schul tze g r a n i t e  (62 m.y.)  and 
g ran i t e  porphyry phase of  the Schul tze g r a n i t e  (58 m.y. )  as determined in 
the Miami mineral d i s t r i c t .  

Attached is the age date data from the Geochron Laboratories. The petro- 
graphic work was submitted by G. J. Stathis in a memorandum dated January 20, 
1972. 

ames D, Sell  

JDS:Ead 
Attach. 
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 RUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 
II rt I' 

24 B L A C K S T O N E  S T R E E T  • CAMBRIDGE,  MA. 02139 • (617)- 816-3691 

POTASSIUM-ARGON AGE DETERMINATION 

Our Sample N ~ -  2177 

Your Reference: M-1A-A 

Submitted by: J.C. BaELla 
American Smelting & Refining Co. 
Southwestern Exploration Div, 
P.O. Box 5747 
Tucson, Arizona 85703 

Sample Description & Locality: Granite 

REPORT OF ANALYTICAL WORK 

Date Received: i December 1971 

Date Reported:19 January 1972 

Material Analyzed: Biotite concentrate, -40/+100 mesh. 

Ar 40./K 40 = .003561 A G E  = 59.9 + 2.2 M.Y. 

Argon Analyses: 

Ar4°*,ppm. 

.03291 

.03278 

Ar 40./Total Ar 40 

.540 

.547 

Ave. Ar 40 *, ppm. 

.03285 

Potassium Analyses: 

%K 
7.514 
7.605 

Ave. % K  

7.559 

K 40, ppm 
9.222 

Constants Used: 

X/3 = 4.72x 10-1°/year 

Xe = 0.585 x 10 -1 o/year 

K4°/K = 1.22 x 10 -4 g./g. 

Note: A r " ° *  refers to radiogenic Ar 4°. 
M.Y. refers to millions of years. 

AGE = 
Xe+ 

InIX/3+ Xe2~ e x Ar4°*  I +  I 
K 4o 
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i J RUEGER ENTERPRISE , INC. 

GEOCHRON LABORATORIES DIVISION 
24 BLACKSTONE STREET • CAMBRIDGE, MA. 02139 • (617)-876-3691 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF A N A L Y T I C A L  WORK 

Our Sample No.B 2178 

Your Reference: A-4-C-121 

Submitted by: J~C. Balla 
American Smelting & Refining Co. 
Southwestern Exploration Div. 
P.O. Box 5747 
Tucson, Arizona 85703 

Sample Description & Locality: Granodiorite 

Date Received: i December 1971 

Date Reported:19 January 1972 

Material A n a l y z e d : B i o t i t e  concentrate, -40/+I00 mesh. 
Purity greater than 95%. 

Ar 4O,/K 40 = .003725 AGE = 62.6 +_ 2.3 M.Y. 

Argon Analyses: 

Ar 4 ° * ,  ppm. 

.03099 

.03144 

Potassium Analyses: 

% K  
6.900  
6 .837 

Ar  4o . /To ta l  Ar  40 

• 680 
.638 

Ave. %K 
6.868 

Ave. Ar 40. ,  ppm. 

.03122 
o 

K 40, ppm 

8. 379 

Constants Used: 

X# = 4 .72x 10 -1° /year  

Xe = 0.585 x 10-1o /year  

K4° /K  = 1.22 x 10 -4 g./g. 

Note: Ar 4o.  refers to radiogenic Ar  40. 

M.Y. refers to mill ions of years. 

AGE - 
4+ x~ 

In [X~ + Xe 
L Xe 

1 
Ar 40 * i l  

X + J K40 
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24 Blackstone Street,-Cambridge, Mass. 02139 
Telephone TRowbridge 6-3691 

L 

20 January 1972 

J.C. Balla 
American Smelting and Refining Co. 
Southwestern Exploration Div. 
P.O. Box 5747 
Tucson, Arizona 85703 

Dear Mr. Balla: 

Enclosed are the analytical reports of the K-Ar age determinations on the two 
rock samples described in your letter of 24 November 1971. 

We analyzed a biotite concentrate sample and obtained indistinguishable ages 
of about60 million years. You did not indicate the magnitude of the expected 
ages for these samples, so I cannot comment too much about them, other than to 
say that the biotites appeared to be in qnite good condition and I would expect 
the measured ages to be reliable. 

I am sending the mineral concentrates to you under separate cover. 

If you should have any questions about the analyses, please do not hesitate to 
contact me. In the meantime, I am enclosing our invoice for this work. I hope 
that we may be able to serve you again in the near future. 

Sincerely, 
GEOCHRON LABORATORIES DIV. / ' j  
Richard H. Ieesman 
General Manager 

Rt~/dm 
O 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 20~ 1972 

.:... 

FI LE MEMORANDUM 

Petrographic Examination of 
Thin Sections from Core Holes 
M-IA and A-4 
Superior East Project 
Pinal County,.. Arizona ..... 

Introduction 

Seven rock samples, from Superior East Project, were submitted by J. D. Sell 
on November II, 1971 for thin section examination. The samples were notated 
as follows by R. B. Cummings: 

l. Sample #I (2981' depth) drill hole M-IA. 
Porphyritic quartz monzonite from slide block within Miocene 

Whitetail conglomerate. 

. Sample #I (6656' depth) drill hol.e A-4. 
Porphyritic biotite quartz monzonite (?) or granodiorite (?). 

I0-20% secondary K-spar (?), salmon-colored, as replacement band 
along fracture planes and in phenocrysts. Trace of pyrite and chalco- 
pyrite. 

. Sample #2 (6602' depth) drill hole A-4. 
Quartz biotite schist, well banded. Trace of pyrite and chalco- 

pyrite. Could it be a mafic-rich border phase to the intrusive 
(samples A,4-1 and A-4-6)? 

. Sample #3 (6573' depth) drill hole A-4. 
Cemented fault gouge. Could it be Whitetail conglomerate? Are 

catoclastic textures prominent? What is the gray sulfide -- is it 
detrital? 

5. Sample #4 (6562' depth) drill hole A-4. 
Silicic limestone. Could t be a siltstone? 

. 

7. 

Sample #5 (6445' depth) drill hole A-4. 
Silicic limestone breccia or siltstone breccia. 

Sample #6 (6612' depth) d r i l l  hole A-4, 
B io t i te  quartz monzonite, tt ighly sheared portion of equivalent (?) 

sample numoer A-4-1 above. 
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Thin sections of the seven rock samples were cut and examined last month. 
At that time, a brief summary of the examination was reported verbally to 
Messrs. Kurtz and Sell. 

Thin Section Descriptions 

l. Section M-IA-I 
Texture~ Medium grained, hypidiomorphic-granular. 

Slight tendency to porphyritic texture. 
60 percent (volume) plagioclase. 
20 percent (volume) quartz. Some quartz "eyes" 
5 percent (volume) biotite. Shreddy, little alteration to 

magnetite. 
Remainder -- mostly orthoclase. 
Weak alteration of feldspars (oligoclase and orthoclase) con- 

sisting of incipient clay and traces of sericite. 
Reflected light shows 5 percent geothite and some jarosite staining. 

Minor hematite along microfractures. Trace to 0.5 percent 
disseminated magnetite. 

Conclusion: Weakly altered porphyritic quartz monzonite. 

. Section A-4-1 
Texture~ Medium grained, porphyry. 
Groundmass accounts for 20 percent of the rock volume and consists 

of 50:50 or more orthoclase over quartz. 
Phenocrysts mostly plag~oclase, 75 percent by volume. 
Quartz phenocrysts 20 percent of phenocryst volume. Locally some 

large (greater than I/4 ~') quartz "eyes" 
Less than lO percent orthoclase phenocrystS. 
6 to 8 percent biotite in groundmass. 
Biotite shreddy, I/3rd altered to chlorite. 
Feldspar phenocrysts moderately altered, I/3rd to locally I/2 of the 

feldspar phenocrysts surface altered to sericite and incipient 
clay. 

Reflected light shows traces of magnetite, limonite and groundmass 
sericite. 

Conclusion: Weak to moderately altered quartz monzonite porphyry. 
Traces of pyrite and chalcopyrite noted in hard sample along 
microfractures. Salmon coloration along fracture planes appears 
to be limonite "dusting ~' of quartz and plagioclase phenocrysts 
(cross-cutting relationships noted under binocular microscope). 
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Section A-4-2 
Quartz-biotite-chlorite-sericite schist. Some quartz veinlets 

parallel to and nearly at right angle to the schistosity. 
0.5 to l.O (volume) percent, very finely disseminated pyrite and 

chalcopyrite. 
Conclusion: A good schist. Highly unlikely that it represents 

a mafic-rich border phase of an intrusive rock. 

Section A-4-3 
Texture: Cataclastlc. 
Quartzite and quartz-sericite schist fragments. 
60 (volume) percent ferruginous (hematitic) groundmass. 
6 (volume) percent disseminated, bluish-gray, fine grained, 

opaque grains noted in groundmass believed to be chalcocite 
(copper assay return from lO-foot interval in the fault zone 
averaged over 1.5 percent, according to J. D. Sell). 

Conclusion: Original rock type ? 
Rock can be termed a cataclasite. 

Section A-4-4 
Texture: Highly contorted, banded rock. Mylonitized. 
Fine quartz crushed. Selective, goethite staining along bands. 
Opal along bands. Minor chalcedony veinlets, fine l~olin ? clay. 
Conclusion: Mylonitized siltstone ? 

Section A-4-5 
Texture: Fine grained, banded (bedding). 
Fine magnetite (locally oxidized) distributed along bedding. 
Quartz augen structures developed occasionally along bedding 

often with native copper concentrated along tile edge of the 
quartz augens and alongside recrystallized quartz bands (with 
magnetite). 

Traces sericite. Bulk of rock fine clay-quartz aggregate. 
Conclusion: Siltstone. Hative copper concentrated along bedding 

and strong preference to deposit along edge of quartz-rich zones 
locally recrystallized (augens common). Magnetite shows similar 
detrital association with quartz. 

Section A-4-6 
Texture: Porphyry. Cataclastic. 
Groundmass is much finer than A-4-1 and accounts for 40 percent of 

the rock volume. 
70 percent of the phenocryst volume consists of plagioclase, 6 percent 

biotite and the rest quartz (quartz phenocrysts are smaller than 
those in A-4-1). 
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Plagioclase phenocrysts are incipiently altered to clay. Biotite 
phenocrysts shreddy, trace chloritization. 

Groundmass composed mostly of quartz and orthoclase. 
Traces of sericite in groundmass. 
Rock is shattered and veined by carbonate (dolomite?) stringers 

which cut groundmass, quartz and biotite phenocrysts. 
5 to 7 (volume) percent carbonate veining Tn rock. 
No magnetite or limonite veining in reflected light. 
Conclusion: Biotite quartz monzonite porphyry. Rock essentially 

fresh (assuming porphyry texture is a primary feature). 

George J. Stathi 

GJS:lad 

c c :  JHCourtright ~ 
WLKurtz 
JDSell 
RBCummings 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 19, 1972 

3. ~. G. .  

FILE MEMORANDUM 

Petrographic Examination of 
Cactus Breccia and Whitetail 
Conglomerate 
Superior East Project Area 
Pinal County, Arizona 

Conclusions: 

I. Thin section examination revealed no obvious difference in the texture 
and matrix between the Cactus breccia and Whitetail rocks. 

2. The Whitetail sections examined showed that some of the clasts were 
composed of granit ic (quartz monzonite?) material. Thin sections of the 
Cactus breccia showed no granit ic clasts. However, granit ic clasts ace 
common to parts of the Cactus breccia in diamond d r i l l  core shown to the 
writer while v is i t ing the project area. 

3. The Whitetail fragments or clasts are quite angular like the Cactus 
breccia material. The impression gained is that there has been very little 
water transport of the Whitetail material and that the 'icongIQmerate" 
material was quickly dumped in a basin. 

4. Diabase and basic volcanic clast material was noted only in section 
TBA-5 (Whitetail). 

Introduction 

A company memo of September 7, 1971, by J. C. Balla to J. D.°Sell, states 
that: "Nine samples were collected for thin section study in an~attempt 
to ascertain i f  there was a difference in the matrix between Cactus breccia 
rocks and Whitetail rocks." 

Information supplied to the writer is as follows: 

Section # 
TBX-I 
TBX-2 
TBX-3 
TBX-4 
TBX-5 
TBX-6 
TBX-7 
TBX-8 
TBX-9 

Description 
Cactus breccia, road cut 
Cactus breccia, road cut 
Cactus breccia, road cut 

I Cactus breccia, d r i l l  hole A-l, 397 
Whitetail, d r i l l  hole A-l, 1557' 
Cactus breccia, d r i l l  hole A-l ,  1509' 
Whitetail, d r i l l  hole HI"A, 2457' 
Whitetail, d r i l l  hole HI-A, 3125' 
Whitetail, d r i l l  holeMI-A, 4278' 
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Thin sections were examined in the fall of '71 and results were reported 
verbally to J. D. Sell. Notes on the thin section examination are appended 
to this report. 

George J. Stathis 

GJS:iad 

cc: J~Courtright~ 
WLKurtz 
JDSell 
JCBalla 
RBCummings 
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APPENDIX 

Notes on Thin Section Examination 

I. Section TBX-I 
Texture: breccia 
Moderate to strong pervasive oxidation. 
Mostly goethite with traces of hematite and leucoxene. 
80 (volume) percent of the rock comprised of breccia clasts. 
Two sizes ranges of clasts: 

I. 0.25 mm or less. 
2. 0.5 mm to 5 mm -- average l.O mm. 

75 (volume) percent of clasts consist of small size material which 
is comprrsed of nearly all quartz. 

Large clasts -- 75 (volume) percent. 
Composed of quartz and 25 (volume) percent serlcitized (schist?) 

clasts with some biotite and trace augite. 
Trace secondary biotite in groundmass; 

. Section TBX-2 
Texture: breccia 
Weak oxidation as light geothite staining and trace hematite. 
90 (volume) percent of the rock comprised of moderately altered 

breccia clasts. 
Two size ranges of clasts: 

I. 0.25 mm or less. 
2. l.O mm to 2.5 mm (plus? alteration masking). 

Two size ranges of clasts occur 50:50? 
Small clasts all quartz. 
Large clasts composed nearly 50:50 quartz and sericite (schist?) 

with 0.5 (volume) percent biotite. 
Sericite alteration extends into groundmass. Estimate l#3rd of 

rock sericitized. 0.5 (volume) percent disseminated magnetite 
in groundmass. 

. Sect ion TBX-3 
Texture:  brecc ia  
Strong pervasive o x i d a t i o n  ( g o e t h i t e - h e m a t i t e ) .  
80 (volume) percent of rock comprrsed of  brecc ia c l a s t s .  
Two s ize ranges of  c l a s t s :  

] .  0.25 mm or less.  
2. 0.5 mm to 6 mm - -  average I ; 5  mm. 

75 (volume) percent  of c l a s t s  cons is t  of small s ize mater ia l  
(all quartz). 

Half of the |arge clasts are completely sericitized with minor 
biotite and trace augite. The remaining large clasts composed 
of quartz and I/3rd banded (schistosity) sericite. 
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Sectlon TBX-4 
Texture: breccia 
Moderate to strong oxidation (goethite-hematite). 
80 (volume) percent of rock comprised of breccia clasts. 
Two size ranges of claSts: 

I. 0.25 mm or less. 
2. 0.5 mm to 6 mm. 

75 (volume) percent of clasts consist of small size material 
(all quartz). 

Half of the large clast volume consists of quartzite. The 
remaining half consists of quartz-sericite-biotite schist 
fragments, l (volume) percent or so, fine biotite 
disseminated in groundmass. 

S~ction TBX-5 
Texture:  breccia 
L ight ,  se lec t i ve  ox ida t ion  l o c a l l y .  
90 to 95 (volume) percent of the rock comprised of  breccia c las ts .  
Two size ranges of  clasts= 

I. 0.25 mm or less. 
2. 0.5 mm to 3.5 mm -- average 1.2 mm. 

70 (volume) percent plus of clasts consist of the larger size 
material. 

Large clasts consist of diabase and basic volcanic material 
(felty texture). 

Orthopyroxenes in diabase altering to chlorite and Serpentine. 
Some large clasts containing plagioclase, perthite, and 
quartz (granitic) noted. Small clasts mostly quartz, some 
p lagioclase locally. 

Rock moderately to strongly altered (80 percent by volume). 
Siderite? as fracture fillings. 
Chalcedony as cavity fillings. 
Minor sericite and gypsum noted locally. 
2 to 3 (volume) percent disseminated, weakly oxidized magnetite. 
6 to 7 (volume) percent geothlte in mafic clasts. 

Section TBX-6 
Texture: breccia 
Very l i g h t  ox ida t ion  
85 (volume) percent of  the :rock comprised of breccia c las ts .  
Two size ranges of c las ts :  

1. 0.25 mm or less. 
2. 0.5 mm to greater  than 7 mm - -  average 1.5 mm. 

85 (volume) percent of c las ts  consis t  of  small s ize (quartz)  
mate r ia l .  

Half of the large size c las ts  are completely s e r i c l t i z e d .  Remainder 
consist  of  quartz and minor s e r i c i t e  (sch is t? ) ,  w i th  traces o f  
b i o t i t e .  Trace, i nc ip ien t  b i o t i t e  in groundmass. 3 (volume) 
percent disseminated, p a r t l y  ox id ized ,  magnetite in c lasts  and 
groundmass. 
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Section TBX-7 
Texture: breccia 
Light oxidation (goethite-hematite). 
80 (volume) percent of the rock comprised of breccia clasts. 
Two sizes of clasts: 

I. 0.25 mm or less. 
2. 0.5 to 2.5 mm -- average l.O mm. 

Two size ranges of clasts occur 50:50. 
Small clasts quartz. Large clasts consist of quartzite?, qtz.- 

sericite schist and quartz-perthite-plagioclase fragments in 
about equal proportions. 

0.5 (volume) percent, small, biotite laths in groundmass. 
0.5 (volume) percent disseminated magnetite mostly in large clasts. 

Section TBX-8 
Texture: breccia 
Light oxidation (goethite-hematite). 
90-95 (volume) percent of the rock comprised of breccia clasts. 
Two sizes of clasts: 

I. 0.25 mm or less. 
2. 0.5 mm to 3.5 mm -- average 0.7 mm. 

Two size ranges of clasts occur 50:50. 
Large clasts consist of quartz-serlcite (with biotite and minor 

chlorite) schist, quartzite, and quartz-microcline-perthite- 
plagioclase fragments in about equal proportions. 

0.5 to l.O (volume) percent biotite laths Tn groundmass. 
0.5 (volume)percent disseminated magnetite mostly in clasts. 

Section TBX-9 
Texture: breccia 
Light oxidation (goethite-hematite). 
90 (volume) percent of the rock comprised of breccia clasts. 
Two sizes of clasts: 

I. 0.25 ~n or less. 
2. 0.5 mm to 5.0 mm -- average l.O mm. 

Two size ranges of clasts occur 50:50. 
Large clasts mostly altered to sericite clay (kaolin) and chlorite. 
15 to 20 (volume) percent chlorite in clasts and 5 (volume) percent 

overall in section. Groundmass chlorite Fe>Mg variety. 
Estimate 80 (volume) percent plus of large clasts probably altered 

quartz monzonite, remainder quartzite. 
Most of groundmass chlorite after biotite laths. 
2 to 3 (volume) percent disseminated jarosite in groundmass. 
5 (volume) percent disseminated, oxidized magnetite. 
2 to 3 (volume) percent gypsum intimately associated with chlorite. 
Trace epidote. 
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AMERICAN SMELTING AND REFINING COt-IPANY 
Tucson Ar  i zona 

January 6, 1972 

Memorandum 
l, 

TO: W.L. Kurtz 

FROM: J.  D. S e l l  . . . .  

Reserve: Figures- Copper 
Major Deposits .... 

r/ 

This memorandum is to upgrade and supplement my memo to W. E. Saegart 
(June 16, 1971) entitled: Production - Grade - Reserves, Major Mines- 
Superior East Project Area. The figures, by icom~any, are based on 
PUblished reports unless otherwise, indicated. 

.,Anac°nda, ~ Company. Sulfide reserves Sept. l ,  1968; World Mining, vol. 4, 
no.  13, p. 56, December 1968. 

Twin Buttes 
Eisenhower (Palo Verde) 
Yerington 
Yerington 
Butte, open pit 
Butte, underground 
Cananea 
Cananea ( P r o p o s e d  P i t )  

292,000,000 tons of 0.88% 
20,000,000 tons of 0.8% oxide Stockpiled •(Verbal) 

6 ~ c , ( 9  76,400,000 tons of O. >~.) 1962 Mineral Yearbook 
67,000,O00.tons of 0.54% 
28,000,000 tons of 0.57% oxide -: 

414,000,000 tons of0.74~ ~ 
12,500,000 tons of 4.27~ 

177,000,000 tons of 0.81% 
825,000,000 tons of 0.73% Pay Dirt, Sept. 1971 

k l  

. ,  • • • 

o 
. ' . " 

ASARCO. P r o s p e c t u s ,  J a n .  l, 1968. 

Mission 113,360,000 t o n s  of 0.68% 
S i l v e r  B e l l  . . . .  . 

O x i d e  Mine  . . . .  . 2 1 , 1 4 0 ) 0 0 0  t o n s  o f  0 .68% 
El Tiro Mine 27,343,000 tons of 0.73% . . . .  
Leach  Dumps - . 4 0 , 8 2 2 , O 0 0  t o n s  o f  0.35% " 

San X a v i e r  .... . . . . . .  . . .  . - • i . 
Sulfide 69,076,000 tons of 0.51~ - 
O x i d e  • - . 7,292,Q00 tons  o f  0 . 8 3 ~  

Sacaton _ - 

O p e n - p i t .  2 2 , 4 0 0 , 0 0 0  tons  o f  0 . 8 6 ~  s u l f i d e  
U n d e r g r o u n d  1 4 , 5 5 8 , 0 0 0  t o n s  o f  1.36% s u l f i d e  . . . .  

. .  ° 

! ' i '  • • _  ' •  ]" / " " , " • " •• 

k " • k 

~- , •k 
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Ba~dadCppperCompany - 1969. 

r 

Bagdad 46,000,000 tons of 0.69% 
" 200,000,000 tons of 0.50~ • 
" 110,000,000 tons of 0.40% 

Cities Service Company - December 31, 1968. 

Copper Cities 18,000,000 tons of 0.55~ - ~ 

Diamond H 13,0OO,0OO tons of 0.55% sulfide 
Diamond H 6,000,000 tons of 0.55% oxide 
Pinto Valley 350,OOO,000 tons of 0.45% (Verbal communication 

suggests at least twice,this amount and possibly three times.) 
Miami Mine -- Expansion to NW into Inspiration to~nsite plus common boundary 

area with ICC Thorton pit suggests-± IOO,OOO,O00 tons at ± 0.5%. 
Central zone of Copper Cities ~ Diamond H altered area is known to contain 

minor chalcocite and primary values running 0.3-0.35% copper under +300 
feet of leached capping. Chalcocite is not Sufficient to support stripping 
at this time. Note in U of A Porphyry Copper Volume, p. 154, reports . . . . .  
"Recent dr i l l ing to the west (of Copper Ci:ties), outside the pit ,  has shown 
a significant increase in copper with depth. A thickness of 200 to 300 
feet of material averaging +0.4 percent total copper is overlain by 
700 to I000 feet of material averaging about O.l percent total copper." 
Area and thickness of primary suggests +300,000,0.00 tons of +0.3%' 

Also, verbalCpitforeman 1969, ore continues under the shallow dipping 
Drummond fault northeast side of Copper Cities pit .  The "barren" 
hanging wall material will not presently carry the stripping necessary 
to expose t 20,000,000 tons of 0.5% in this area. 

Miami East. From reported depths and assays of the three companies involved 
° " ,  

in the faulted offset, it is suggested that Miami's portion may be 
~ 300,O00,0OO tons of ± 1,0%, Also verbal, the present Miami feasibility 

- . . . .  study probably is in the best area and involves some 80,0OO,000 tons. 
Underground work is being pushed into this area. 

Cactus Area.  The area is u n d e r l a i n  by a f l a t  f a u l t  which cuts  o f f  a 
chalcocite-enriched mineral deposit suggested to be some 15-20,000,000 

• tons of ± O.5~. Abundant oxide copper overlies and surrounds the sulfide 
body. Calculation of the size of altered schist breccia and possible grade 
suggests some 40,000,O00 tons of +0.5% oxide copper in the block controlled 
by Cities Service. 

• . • _• . , . . . 

.- k . 
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Dural Corporation. Reserves of January I-1:968. Mininn World v. ¢ no. 
p'.~5i, /.larch 1969-and also see Pros~pect'us: = ' " " '  

- . V  

Ithica Peak 54,538,000 tons of 0.49% Cu + 0.044~ Mo 
Esperanza 41,215,000 tons of 0.45% Cu + 0.032% Mo 
Copper Canyon ( N e v , )  18,237,000 tons of 0.74% Cu . . . .  - 
Copper Basin (Nev,) 3,437,000 tons of 1.43~ Cu 
Sierrita (1971) 524,000,000 tons of 0.33% Cu + 0.033~ Mo 

E! Paso -Hec ia .  " 

C a r l o t t a  

Lakeshore "" ~ 207,000,000 tons of 0.71~ oxide 
" / ~ 241,000,000 tons of 0.7~ sulf ide 
" / 24,000,000 tons of 1.69%, tact i te  sulfide 

v "  e°  

Homestake Production. Verbal end •visual information. • 
• ,, . ,  . - • 

. • , 

k 

~, . " 

3,600,000 tons of 1.65% Kelly ore (fault  zone) 
I I  " " 

5,000,000 tons of 1.03~ Carlotta ore (breccia) 
" . . . .  (based on property boundary and mineral location 

- i t  is  c a l c u l a t e d  t h a t  the  C a r l o t t a  b l o c k  c o n t a i n s  
some 1 5 , 0 0 0 , 0 0 0  tons  o f  o r e . )  

I n s p i r a t i o n  C o n s o l i d a t e d .  Copper..C.o. Annual  Repor t  f o r  1970,  w l t h  r e s e r v e s  t o  
J a n u a r y  i ,  1971 

Inspiration are.a . . . .  1,507,622,000,~U~D~ of-recoverable copper ~It~- , , ~  
C h r i s t m a s ,  underg round  5 6 7 , 6 0 5 , 0 0 0  " " " " 

Christmas, o p e n - p i t  278,122,000 " " " =' 
Sanchez " 160,917,000 "' " " " 

Kennecott Copper C o r p o r a t l o n .  " P r o v e n "  reserves as of J a n u a r y  ! ~, 1971. 
World Mining, vol. 24",' no'." 6, p, 48, June 1971. 

.Ray 
Chino ' 
Nevada 
Utah 
Safford 

736,310,000 tons of 0~82~ " . 
452,307,000 tons of 0.78  
63,100,000 tons of 0.79~-' 

i,773,000,000 tons of 0.71~, 
I,O00,O00,O00(?) tons of +0.~%(?) (Not published) 

N.ewmont MiningCompany. January I, 1969. Various sources. 

San Manuel 
San Manuel 

- :  ...... " . .Kalamazoo 
- .  S u p e r i o r  

Vekol  

496,800,000 tons of 0.728% sulfide 
130,000,000 t ons  of 0.70% mixed; of which 

0.47~is oxide copper 
5651000,000 tons of 0.72% sulfide 

10 ,400 ,000  tons  of 5.7% 
I07,000,000 tons of 0.55% Cu + 0.015%Mo 

" • • :  | 
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Occidental Minerals. Calculated from dri l l  pattern and published reports 
'indicates some I00.000,000 tons averaging betweeh 0.50 andl.2% copper as o~ide. 

Phelps Dodge. Corporatlon. "Economic', ore reserves of:January I, 1971. 
Prospectus dated June" i~, 1971. 

Bisbee, open-pit 
Bisbee, underground 
Safford, underground 
Tyrone 

Pima Mining Company. January 1, 1969'. 
Pima 2 1 6 , 0 0 0 , 0 0 0  tons of 0.56% 

Morencl 736,800,000 tons of 0.80% 
Metcalf, open-pit 220,600,000 tons of 0,74% 
Metcalf, underground 126,700,000 tons of 0.92% 
Ajo 138,000,000 tons of 0.70~ 

;7  

8,100,000 tons of 0.94~ 
1,900,000 tons of5,41~ 

250,000,000 tons (probable) of 0.92% 
292,200,000 tons of 0.81~ 

Ranchers Explora t ion .  Annual r e p o r t ,  reserves of  January 1, 1971. 

B]~u~e~:~Bird~ 75,000,000 tons of 0.52~ (open-ended) 
Old Reliable 4,000,000 tons of 0.74~ 

Big Mike (Nev.) 400,O00 tons of 3~(?) in place 
Big Mike (Nev,) 300,000 tons of 2%, mixed, in stockpile 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

'December 17, 1971 

J.  H,  C .  

OEC 23 1971 

MEMORANDUM FOR J. J. COLLINS 
New York Office 

Superior East Project 

Per your r eques t ,  I enc lose the eas t -wes t  and n o r t h - s o u t h  cross sec t i ons  o f  
the Super io r  East P r o j e c t .  A lso  enc losed is  a copy of  your memorandum, 
December 13, 1971, to R. L. Hennebach w i t h  a few a d d i t i o n s  Mr. Sel l  and I 
thought  a p p r o p r i a t e .  

Please note t ha t  we have i nd i ca ted  the p rope r t y  boundar ies on the cross 
s e c t i o n s .  Mr. C r i s t  has i nqu i red  i n t o  o b t a i n i n g  a p rospec t i ng  permi t  on 
the Oak F la t  Withdrawal Area and be l i eves  tha t  we can ob ta in  one. H o p e f u l l y ,  
we w i l l  be ab le  to  g ive you a l l  the d e t a i l s  when you v i s i t  us in January.  

WLK:lad 
Encs. 

cc:  JHCou r t r i gh t  
JDSel ! 

/ 

W. L. Kurt:Z 
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J. J. Coll~ns 
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"[I s.w.u.s. ~Pt.. DIv. 
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MEMORANDUM FOR: Mr. R. L. Hennebach 

New Yor~ ,ecember 13, 1571 

Superior East, Arizona 

The attached map and this tabulation may help to put this project in 
perspective. From north to south and west to east: 

llole DCA-I 

An old Inspiration hole (but actually |n one of our claims) was re- 
entered last month and our core drilling started from 4002 ft. At the 
end of November depth was 4307 ft. No ore. 

Hole A-I 

A new Asarco hole 2129 ft. deep. Bottomed in pyrltized basement schist. 

HoIe DCA-2 

An old hole bottomed in pyrltized basement schist and Tertiary granite. 

Hole M-IA 

An Old hole reentered, drilled from 2402 ft., and bottomed at 5322 ft. in 
weakly mineralized Paleozoic limestone and with visible native copper in the 
overlying Whitetail conglomerate. 

No ore. 

No ore,  

Hole OF-1A 
An o ld  hole.  Stoped in vo l can i cs .  

Hole DCA-3 

An o ld  hole in Wh i te ta i l  conglomerate,  No ore.  Could not be reentered,  

Hole A-5 

A new Asarco hole r o t a r y  d r i l l e d  to  3145 f t .  and w a i t i n g  fo r  the core 
drilling rig. Rotary cuttln~s from Whitetail conglomerate show visible native copper. 

9 - Hagma's #9 shaft 2960 ft. deep. Cut 1400 feet of Whitetail conglomerate 
with native copper. Minor mineralization in underlying breccia. 

Hole A-4 

A new Asarco hole bottomed at 6664 ft. in November in monzonite with traces 
of mineralization, but the surprising thing is the amount of native copper in the 
Whitetail conglomerate: 1.460 ft. average 0.66~ Cu, from 5080 to 6540 ft. (or 
860 feet average 0.81% from 5680-65110). 

Hole I-I 

An old hole bottomed in basement schist at 3475 ft. 

Summary 

The mineralization in the conglomerate and limestone in Hole A-4 is not what 
we were looking for and the depth is extreme. Nevertheless, its existence 
encourages search for the bedrock source. The discovery should be kept confiden- 
tial while we negotiate a permit or lease on the adjoining state land. 

At tach,  

John J. Collins 
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Mogmo'su9 
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( ~  Proposed drill site 

EXPLANATK~I 

PQ~;T-HINERAL RO(~K VNIT 
Td - Docile 
TIv-Eorty vok:mcs 
Tw-Wt~etod 

PRE-MINERAL ROCK UNIT 
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"~qm-Quortz Monzonite I~SC-SChilt 
"Tgr- Gronite 
'n=n -Noco limestone 
Me-Escabroso li~nestene 

DRILU~ PROGRI~ 
for llm m~nll~ of 

S~oI~OR EAST 
8 PIN~_ COUNTY~ ARIZONA 

SCALE: I"= Imik~ JD..~ 
1465 



Mr. J'. $. ColHns 

o • 
OFFICE OF THE SECRETARY 

New York, N.Y., /uly BT, 1971. 

j .  H~ C" 

AUG 4 '~97t 

HIEGEIVED 

JUL 29197~ 
~L~TU~ ~ L  

The following is an extract from the minutes of the Advisory 
Committee meeting held July 21. 197h 

IV[thin 9 Authorization K)010,0d 
Superior East Project 
P!nai COur~, Arizona 

At a meeting of the Advisory Committee held on March 24, 1971, 
there was approved an expenditure of ~!~D,:000 (M.A. #0010-03), for 
drilling ~ix holes at the Daclte plateau, ~snperior E~tst Project, Arizona. 

It was reported that Company Geologists recommend an additional 
expenditure tn the amount of $409,000 to complete rotary and core drilling 
in the primary target areas. 

There was approved an expenditure in the amount of $409,000, 
subject to ratification by the Board of Directors, for driD/ng at the 
Superior East Project, Arizona. 

2FH:pf 
Encl. 
FGHamrick 
HQStringham - 2 w/encl. 
/HCourtrlght e n c ~  
WESaegart w/encL 
~AvdSteine~1 w/encl. 

J. F. Hornbostel, Jr. 
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AUTHORIZATION FOR SUPPLEMENTAL MINERAL EXPLORATION 

. . . . . . . . .  # # ) y . ) 5  . . . . . . .  1 9 7 ] . .  

O r i g i n a t i n g  O f f i c e  .~W~Q.~.~UG~Q~ . . . . . . . . . . . . .  

A p p l i c a t i o n  i s  h e r e b y  made f o r  s u p p l e m e n t a l  A u t h o r i z a t i o n  to  cove r  c o s t ,  in  
e x c e s s  o f  o r i g i n a l  e s t i m a t e ,  o f  work a u t h o r i z e d  by New York. 

N O o o o o ~ o o o o o o o o o Q o ~ o o o , J , o .  

P r e s e n t  t o t a l  E s t i m a t e d  Cos t  (Form 302-MA a t t a c h e d )  $ ,~qq~qqq~.  
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ance I o r  wnlcn A u . t h o ~ i z a t l o n  lS now r e q u e s t e o  . . . . . . .  

ADDITIONAL WORK CONTEMPLATED: 
To e f f e c t  t h e  t o t a l  o f  seven  p r e m i n e r a l  bed rock  p e n e t r a t i o n s  n e c e s s a r y  f o r  
a minimum e x p l o r a t i o n  t e s t ,  t h e  f o l l o w i n g  d r i l l i n g  i s  n e c e s s a r y :  
I.) Complete 3150 feet of rotary and core drilling in holes presently in 

progress in primary target areas. 
2.) Complete 9600 feet of rotary and core drilling in two new holes in 

primary target areas. 
3.) Cleanout two previously drilled holes and complete 2500 feet of core 

drilling in primary target areas. 

EXPLANATION OF INCREASED COST: 
I n c r e a s e d  d r i l l  f o o t a g e s  t o  p r e m i n e r a l  bed rock  s u r f a c e  and h i g h e r  c o s t s  
per  f o o t  in work p e r f o r m e d .  

@ 

~c~. M~ # c~o~ Ao~).. 
Recommended by 

. . . . . . . .  

Account  

Approved by A d v i s o r y  Commit tee  Approved by B0ard o'f D i r e c t o r s  

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 . . . . . . . . . . . . . .  
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REGEIVED 

JUL 1 

EXPLOP~[IOI~ U~PI. 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 15, 1971 

C,. 

Mr. J. J. Collins 
New York Office 

Dear Sir: 

Supplemental Author iza t ion  Request 
Superior East Project  
P inal County, Arizona 

Transmitted herewith is a copy of Mr. J. D. Sell's memorandum of July 9, with 
enclosed map of our Superior East Project and a graphic log of Hole M-IA. 

The present status of d r i l l i n g  at Superior East is as fo l lows:  

Hole M-IA completed at a depth of 5322 feet. Premineral 
bedrock contact logged at 4898 feet. Bedrock is unminera- 
lized Pennsylvanian Naco limestone. 

Hole A-I rotary drilled and cased to 1306 feet. Probable 
pre-Cambrian schist bedrock contact at + 1300 feet. Hole 
scheduled for coring from 1300 to 1800 f--eet, beginning 
July 12th. 

Hole A-4 ro tary  d r i l l i n g  in Whi teta i l  conglomerage at 
3327 feet. 

Our last  Supplemental Au thor iza t ion ,  OO10-O3, was in the amount of $260,OOO., 
(3/24/71).  This sum was considered adequate to provide four bedrock penetra- 
t ions by deepening two ex is t ing  holes and d r i l l i n g  two new holes. I t  was not 
our expectation that these four penetrat ions would be s u f f i c i e n t  to cons t i t u te  
a minimum explorat ion test  of the Dacite Plateau along the favorable mineral 
trend. The f i r s t  phase d r i l l i n g  program, consis t ing of these four bedrock 
in te rsec t ions ,  had the ob jec t ive  of providing geologic information to def ine 
the western extent of the Schultze gran i te  beneath cover rocks of the Dacite 
Plateau. I t  was ant ic ipa ted that  add i t iona l  d r i l l  holes authorized in a 
second explorat ion phase would be required to complete a minimum exp lora t ion 
program. Our propoSed second phase of exp lora t ion is the basis of th i s  
supplemental au thor iza t ion  request. 

D r i l l i n g  costs per foot  have proven to be higher than estimated and actual 
depths to bedrock are greater than were o r i g i n a l l y  projected.  The unexpended 
balance of our au thor i za t ion ,  as of Ju ly  l ,  was estimated at  $74,500. As now 
projected,  the remaining costs to complete three of the four bedrock penetra- 
t ions w i l l  be approximately $85,000. or some $10,000. more than our 
current unexpended balance. 
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Mr. Sell has now estimated the costs of the second phase drilling program 
which, combined with the completion of the current program, will provide 
a sufficient density of drill holes to offer reasonable expectation for 
discovery. This estimate covers a total of seven drill holes, including 
the three which are already in progress, or completed. Two existing holes, 
DCA-I and DCA-3 are proposed for deepening, assuming they can be reopened 
without excessive work, and two additional new holes, A-5 and A-6, are 
proposed. From i~arvin Barnes' computer simulation, we can project a 53% 
probability of discovery of a porphyry copper deposit, or its alteration 
halo, utilizing a seven hole exploration program. This statistical ap- 
proach assumes that one buried porphyry copper deposit does exist under the 
Dacite Plateau along the favorable trend. 

Although drilling costs have proven to be considerably greater than orlgr- 
nally estimated (actual costs of + 5000 foot holes are now estimated at 
$30/ft.), we have conclusively deEonstrated that bedrock penetrations are 
possible in this difficult drilling environment. Almost all previous 
efforts to penetrate the Whitetail conglomerate, by our competitors, resulted 
in failures. I think our success in this regard can be attributed to our 
selection of proper drilling equipment and the utilization of modern drill- 
ing technology. Excellent hole conditions in both M-IA and A-4 have been 
maintained throughout the project. With this experience, we are confident 
that additional penetrations can be successfully completed. 

The occurrences of substantial amounts of native copper in the postmineral 
Whitetail conglomerate is extremely encouraging. A 1790 foot interval of 
the Whitetail in Hole M-IA contains an estimated average copper grade of 
0.15%. This native copper occurs both in the fine grained matrix and in the 
boulders and pebbles (especially diabase fragments). Minor chalcocite has 
also been observed. Lesser amounts of native copper are present in the 
Whitetail in Hole A-4 and in Magma's #9 Shaft and the service adit, which 
will connect with this shaft. These three localities of observed native 
copper in Whitetail are separated by distances of two to three miles. 

We assume the native copper in the Whitetail was chemically precipitated from 
surface waters during the accumulation and formation of the conglomerate. A 
large mineralized source area must have been exposed for a sustained period 
during Oligocene time to continuously supply copper bearing solutions 
throughout the accumulation of almost 2000 feet of Whitetail. We do not 
believe that the Magma replacement ore bodies could have been the source 
area for this copper. The reactive environment of enclosing calcareous sedi- 
ments would not have permitted significant migration of copper undergoing 
oxidation within these replacement horizons. The exotic copper which has 
accumulated in the Whitetail conglomerate was almost certainly derived from 
a siliceous porphyry copper type deposit. It is not likely that the source 
was as distant as the Castle Dome deposit or the Miami-lnspiration deposit. 
The interpretation of a porphyry copper deposit concealed under the Dacite 
Plateau is considerably reinforced by the observed widespread distribution 
of native copper in the Whitetail. The favorability of the Dacite Plateau 
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has also been enhanced through the work conducted by Mr. Graybeal, w i th  
the resu l t ing  i n te rp re ta t i on  that  the root segment of the Cactus breccia 
porphyry copper deposit  is located w i th in  the proper ty  we contro l  on the 
Dacite Plateau. 

The greater than anticipated depth of preminera] bedrock in Hole M-IA, and 
perhaps elsewhere on the Dacite Plateau, will influence the economics of 
mining in the .event that an ore deposit is discovered. Enclosed with my 
memorandum of December 24, 1970, were outcome analyses for various hypotheti- 
cal ore deposits. The '~Case 2 - Porphyry Copper Deposit of the Miami - 
Inspiration Type", buried at a depth of 4500 feet to its top, yielded a 
19.5% discounted rate of return on investment at $0.50 copper. A somewhat 
lower rate on investment would be realized if the same deposit were at a 
depth of 5000 feet. I think it is fair to assume, however, that the in- 
creased depth (to 5000 feet) would not reduce the profitability to less than 
15% discounted rate of return. 

Mr. Sell has estimated the cost to complete the seven hole test at $483,500. 
($74,500. unexpended balance as of July l, plus $409,000. in additional 
funds). Continuation of the Superior East Project is justified in view of 
the high expectation of discovery. It is doubtful that we could develop 
alternate exploration localities which would offer this degree of favorability 
for successful exploration. Mr. Kurtz and I strongly recommend the approval 
of this supplemental authorization request. If you agree, please request an 
additional authorization in the amount of $409,000., as itemized in attached 
accounting Forms 302-MA and 302-MB. 

W.E.//Saegart \~" 

WES:van 
Att (302-HA, 302-MB) 
Enc (Sell memorandum) 

cc: WLKurtz w enc/att ~ ~ 

JDSell w/att 
KvdSteinen w/att 
HLCrlttendon w/enc 
RBCummings w/enc 



P R I q T I I  I N  U S A ' g i g S  

FORM 302-MB New Y o r k N o .  

AUTHORIZATION FOR SUPPLEMENTAL MINEBAL EXPLORATION 

......... .J.uJ y..15 ....... 197J . .  

A p p l i c a t i o n  i s  h e r e b y  
e x c e s s  of  o r i g i n a l  e s t i m a t e ,  

O r i g i n a t i n g  O f f i c e  .~VEQ.:.I~G~QtJ . . . . . . . . . . . . .  

made fo r  s u p p l e m e n t a l  A u t h o r i z a t i o n  to  c o v e r  c o s t ,  in  
o f  work a u t h o r i z e d  by New York. 

N O , .  ° , , o o . o  D , , I o  • Q ,  t ,  o ,  ° m I ° 

P r e s e n t  t o t a l  E s t i m a t e d  Cos t  (Form 302-MA a t t a c h e d )  

Amount p r e v i o u s l y  a u t h o r i z e d  ( d a t e .  
0010-00-$45,000., 6/70; OOlO-Ol-$31;bbbi;'8)7bi "..) 
~0J0-02-~55,090., 12/20:.0010-03r$260,000., 3/7~ 

a t a n c e  i o r  W f l l C n  A u t h o r i z a t i o n  I S  n o w  r e q u e s t e a  

$.8.0q,0.qq,. 

$.3~[,QQQ... 

$.qq~,qqq-. 

ADDITIONAL WORK CONTEMPLATED: 
To e f f e c t  t h e  t o t a l  of  seven  p r e m i n e r a l  
a minimum exp 
I.) Complete 

progress 
2.) Complete 

primary 
3.) Cleanout 

drilling 

bedrock penetrat ions necessary for  
l o ra t ion  tes t ,  the fo l lowing d r i l l i n g  is necessary: 
3150 feet of ro tary  and core d r i l l i n g  in holes present ly  in 
in primary target areas. 
9600 feet  of ro tary  and core d r i l l i n g  in two new holes in 

target areas. 
two previously d r i l led  holes and complete 2500 feet of core 
in primary target areas. 

EXPLANATION OF INCBEASED COST: 
Increased d r i l l  footages to  premineral 
per foot  in work performed. 

bedrock surface and higher costs 

Reviewed by ~ c c t .  M~5. ~ C h i e f  A c c ~ / ~  V i ; e  P r e s i d e n t  
. . . . . . . . . . .  . . . . ; ) . . . .  . . . . . . . . .  Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 .°comoo. o  . . . . . . . . .  : 
Supe@vi so r  Compt r o l  le  r 

Account  C h a r g e a b l e  to . . . . . . . . . . . . . . . . . .  
To be d e s i g n a t e d  by C o m p t r o l l e r  

Approved by A d v i s o r y  Commi t t ee  

° . . . . . o ° °  ° , °  , o . ° . , ,  ° . . 1 9 o  ° . . . .  

Approved by Board o f  D i r e c t o r s  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 . . . . . . . . . . . . .  

. Q o l o 4 o , e o , o O O i Q O e Q O O O O e Q a . l o .  

S e c r e t a r y  
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Ihe f i r s t  phase cos ts  have exceeded the p r e l i m i n a r y  e s t i m a t e s  and due t o  
va r ious  s i t u a t i o n s  the p re -m ine ra l  bedrock exposures have not  been secured.  

Of the work scheduled (see my memo on s u b j e c t ,  dated 3 /18 /71 ,  w i t h  K u r t z ' s  
cover ing  l e t t e r  of  3/19/71), d r i l l  hole A- I  was r o t a r y  d r i l l e d  to 1317 
fee t  and. 4 - i nch  cas ing  se t  to 1306 f e e t .  The ho le  l o s t  a l l  c i r c u l a t i o n  
in the bottom footage and I am not sure what is  under the basal v i t r o -  
p h y r e - t u f f  l aye r  o f  d a c i t e  encountered.  I t  is p robab ly  p re -m ine ra l  
s c h i s t  and approx ima te l y  500 f ee t  o f  core should be taken to  t e s t  the 
o r i g i n a l  o b j e c t i v e .  Costs on the ho le  to date have exceeded the es t ima te  
to t h i s  p o i n t .  At tachment A con ta ins  the p resen t  and proposed ho le  
l o c a t i o n s  on the land s t a t u s  map. 

D r i l l  hole M-1A was the r e e n t e r i n g  of  C o n t i n e n t a l i s  d r i l l  ho le  M-1 which 
they te rminated a t  2402 f e e t .  The a t tempt  was success fu l  in t ha t  we 
penet ra ted  t h e i r  " p r e - m i n e r a i "  rock a f t e r  26 f ee t  o f  new core and en- 
countered W h i t e t a i l  cong lomerate ,  a pos t -m ine ra l  u n i t .  Thus, t h e i r  
bottom u n i t  was in r e a l i t y  the lower p o r t i o n s  o f  the e a r l i e r  v o l c a n i c  
sequence, a pos t -m ine ra l  u n i t .  The th i ckness  of  the W h i t e t a i l ,  however, 
exceeded our es t imate  by a cons ide rab le  sum and the p re -m ine ra l  rock 
was not encountered u n t i l  500 f e e t  below the t o t a l  proposed depth.  We 
are in Naco l imestone w i t h  assoc ia ted  red beds and w i l l  t e rm ina te  the 
hole a t  around 5300 f ee t  f o r  e v a l u a t i o n  purposes.  Present  p lans are to  
u t i l i z e  the hole f o r  a down- the -ho le  EM antenna probe. A l though n e a r l y  
a l l  o f  the 2470 fee t  o f  W h i t e t a i l  con ta ins  t race  to moderate v i s i b l e  
na t i ve  copper ( the h ighes t  assay to  date  being 0.384% copper ) ,  the l ime-  
s tone below does not appear to  be a l t e r e d  and con ta ins  on ly  a few ve in -  
l e t s  o f  p y r i t e  and s p e c u l a r i t e .  F igure  1, a t t ached ,  is a condensed 
graph ic  log of  the d r i l l  ho le M-IA and records the assay i n t e r v a l s  and 
r e s u l t s  o f  the t y p i c a l  n a t i v e  copper con ten t  w i t h i n  the conglomerate .  
I t  is  to be noted tha t  na t i ve  copper was a l so  found in the s l i d e  b lock  
o f  quar tz  monzoni te.  The ex i s t ance  o f  a mineable zone o f  replacement 
ore cannot be d iscoun ted  on a v a i l a b l e  ev idence as even the non -m ine ra l -  
ized l imestones at  Magma show l i t t l e  f r i n g e  e f f e c t .  To t e s t  the e n t i r e  
Pa leozo ic  s e c t i o n ,  and the lower most f avo rab le  replacement ho r i zon ,  
i t  would be necessary to  d r i l l  app rox ima te l y  2000 f e e t  below our p resent  
p o s i t i o n .  
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D r i l l  ho le A-4 is a t  3041 f ee t  and coming a long w e l l .  Our depth es t ima te  
to  the base of  the d a c i t e  being very c lose  a t  1975. However, wa te r  
problems in the d a c i t e  caused much t ime delay and increased the cos t  
c o n s i d e r a b l y .  A lso ,  the i n t e r c e p t i n g  o f  165 f ee t  o f  the e a r l i e r  v o l -  
can ics  cut  the d r i l l i n g  t ime sharp ly  w i t h  a r e s u l t a n t  cost  inc rease .  
Down time was a l so  recorded du r i ng  change over o f  d r i l l  c o n t r a c t o r s .  
Based'on the i n fo rma t i on  gained in M-IA and verbal  r epo r t s  on Magma's 
No. 9 s h a f t ,  the deoth es t ima te  to p re -minera l  rock is  now be l i eved  to  
be around 5000 fee t  and the a d d i t i o n a l  co r i ng  w i l l  increase the depth 
to 5500 t o t a l  depth.  The cos t  to date exceeds t ha t  o f  the o r i g i n a l  
es t imated cost  to t h i s  po i n t  and of  course w i l l  be even g r e a t e r  to  
f i n a l  depth w i t h  the a d d i t i o n a l  a n t i c i p a t e d  d r i l l i n g  depth.  The 
W h i t e t a i l  c u t t i n g s  have again shown n a t i v e  copper and s p l i t s  o f  the 
c u t t i n g s  have been prepared f o r  assay.  As mentioned in the month ly  
progress r e p o r t s ,  Magma a l so  has na t i ve  copper in t h e i r  d r i f t  in Whi te -  
t a i l  and in the No. 9 Shaf t .  The source f o r  t h i s  impress ing amount o f  
na t i ve  copper in the pos t -m ine ra l  d e t r i t a l  sediments must indeed, be a 
la rge  porphyry  type d e p o s i t .  

D r i l l  hole DCA-3 was proposed as a c leanout  and deepening p r o j e c t .  
Sch lumberger 's  probe showed a b lock  a t  680 f ee t  which could not  be 
c leared  w i t h  t h e i r  probe. The t o t a l  depth of  the ho le  is sa id  to be 
3000 f e e t ,  and w i t h  the r o t a r y  r i g  t i ed  up on the o the r  ho les ,  no 
f u r t h e r  work has been accompl ished on DCA-3. L i kew ise ,  DCA-1 was probed 
t h i s  past  week, and found to be b locked a t  613 f ee t  though i t  has a 
depth of  4Oii  f e e t .  DCA-i is w i t h i n  the proposed roo t  zone of  Graybeal~s 
a n a l y s i s  o f  the movement on the Cac tus -Car lo ta  b r e c c i a  mass. W r i t t e n  
agreements are being d r a f t e d  between Asarco and I n s p i r a t i o n  Copper w i t h  
the idea t ha t  a c a b l e - t o o l  r i g  may be capable of  c l ean ing  the holes and 
g i v i n g  us two holes which would save cons ide rab le  d r i l l i n g  f o r  comple t ion  
to  the same depths.  

D r i l l  holes A-2 and A-3 are on Sta te  Lease land.  A d r i l l  road and p r e -  
l i m i n a r y  s i t e  was c leared  to  A-2 over an e x i s t i n g  t r a i l .  No d r i l l i n g  
was done on e i t h e r  s i t e  however, roadwork and se ismic  c o n t r a c t  work was 
u t i l i z e d  to  f u l f i l l  the lease agreement. 

Costs assumpt ions to  complete the d r i l l i n g  s t a r t e d  and to  con t i nue  
t e s t i n g  favo rab le  areas are t abu la ted  below. The s i t e s  are shown on 
At tachment A. 
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DRILL HOLE 

A-I 

A-4 

M-IA 

A-5 

A-6 

DRILLING NEEDED 

500 FT. CORE (Interval 1317-1817) 

2500 FT. ROTARY + CORE (Interval 3000- 
5500) 

150 FT. CORE (Interval 5150-5300) 

4600 FT. ROTARY + CORE (Interval - TOTAL) 

4000 FT. ROTARY + CORE (Interval - TOTAL) 

DCA-I AND DCA-3 CLEANOUT TEST 

DCA-I DEEPEN 1250 FT. CORE (Interval 4000- 
52'50) 

DCA-3 DEEPEN 1250 FT. CORE (Interval 3000- 
4250) 

ROADWORK - 10,000 FEET 

CLAIM LOCATION & VALIDATION 

PROJECTED COSTS 

$ 10,000. 

$ 75,000. 

$ 4,500. 

$ 138,000. 

$ 120,0OO. 

$ 5,000. 

$ 37,500. 

$ 37,500. 

S 5o,ooo. 

$ 6,ooo. 

TOTAL 

UNEXPENDED BALANCE MA-OOIO-O3 (-) 

$ 483,500. 

$ 74,500. 

SUPPLEMENTAL AUTHORIZATION REQUEST ......... $ 409,000. 

JDS:van 

cc: W. L. Kurtz 

J. D. Sell 



E X P L B R A T I O N  S E R V ! G E S  D I V ~ S I n N  

S A L T  I~AI{Tg C]%~Z, U T A I {  8 4 1 1 0  

July 14, 1971 

J' C, 

R E C E I V E D  

MEMOP~&NDD~ to W. E. SAEGART: 

JUL 1 i=,, 

F:,XPLORMIOPI l,ll,# i ' 

SCHULTZE GRANITE 
PINAL COUNTY, ARIZO)~'~ 
Cu CONTENT OF B!OTI'~9? 

We have just completed the Cu analyses of the biotite fractions ob- 
tained from the samples of Schultze Granite recently collected and sen~ to 
the Geochemical Laboratory by Mr. J. R. King. (Reference his letter or 
June 2, 1971). The resultant data are shown on the attached sketch mao. 
It verifies the presence of an area of high Cu concentration in the bio- 
tites from the western extremity of the central portion of the Jest limb 
of the Schultze Granite adjacent to the Dacite Plateau. Also of possible 
significance is the anomalously high Cu concentration (660 ppm) detected 
in biotite from the Schultze Granite (?) intersected by DDH M-IA beneath 
the Dacite Plateau. The analytical data sheets will be sent to you as 

soon as they are complete. 

LDJ:db 
Encl. 

cc:J.J.Coilins w/~nclo 
J.H.Courtrigh~ " 
J.R.King " 
J.D.Sell " 

C --71 

L. D. JAMES 
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0 
RECEIVED 

JUN-25 1971 
E~LORATION DEPT', 

J. H~G, 

AUG3 1971 

line. V,  

Sd4r; 

o 

s z , ~ l ~ ~  e f  a~ 
~ t  ve ~ L f  L~ t.a 

ThS~ you. 
v e ~  t ~ i y  ~ ,  

Original Signed 8y 

~ohn ~. C~ol~LLna 

~.o .  Box s747 
~eeon,  ~ 1 ~  8S?O] 



11. 

TO: 

FROM: 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

June 16, 1971 ~ 

W. E. Saegart 

JUN 1 2' 197i 

J. D. Sell 

PRODUCTION - GRADE - RESERVES 
MAJOR MINES - SUPERIOR FAST ~j 
PROJECT AREA 
PINAL - GILA COUNTIES~ ARIZONA ' 

I have recently compiled, from various sources, the production figures from 
the Cities Services, Inspiration, Kennecott, Newmont, and Ranchers proper- 
ties in their mines surrounding the Superior East project area° 

The total tonnage-grades are impressive for the district as well as the 
continued reserve and potential. The tonnage-grade figures for the total 
strip-dump-leach operations at Ox Hide and Blue Bird are not equatable 
since leach production from the dumps will continue long after mining has 
ceased and thus the actual recoverable copper per ton will increase over 
the figure presently given. 

Company and Mine 
Ave. Prod. 

Ore, Tons Total Copper, Lbs. Grade 

Cit ies Services (thru 1969) 

Miami 152,702,609 2,500,073,136 0.82 
Copper Cities 52,125,634 613,606,930 0.59 
Castle Dome 41,442,617 578,183,368 0.70 

Inspirat ion (thru 1970) 

Inspi ration 231,980,858 4,159,552,910 0.90 
Ox Hide 8,963,285 21,490,703 0.12 

Kennecott (thru 1970) 

Ray 208,173,274 4,213,477,221 l.Ol 

Newmont (thru 1970) 

Magma 15,986,604 1,664,480,207 5.21 

Ranchers (thru June 1970) 

Blue Bird 13,399,700 60,045,703 0.22 

TOTAL 724,774,581 
tons of ore 

13,810,800,178 
pounds of produced copper 
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Reserve figures are difficult to secure but the following notes are pub- 
lished figures. 

Cities Services 

Miami: Leaching practices currently produce 13,O00,000 pounds of copper 
per year with an anticipated gradual decrease in forthcoming years. 
Miami has asked ICC for the return of the Miami ground now occupied 
by ICC housing and with known alteration and leached capping in 
the area it suggests expansion of working areas in that direction. 
Also, Miami and Inspiration are presently stripping their common 
boundary for production in the pit area. 

Copper Cities: The December 31, 1968 figure of 31,000,O00 tons of 0.55% 
copper reserves was released for both Copper Cities and Diamond H 
pits with a recoverable 290,O00,0OO pounds of copper. Approximately 
18 million tons is at Copper Cities and 13 million tons of ore at 
Diamond H. Each pit occupies the distant ends of the same alter- 
ation zone which is known to contain values of 0.3% copper. 

Castle Dome: Leaching has been discontinued at this area, other than the 
collection of extraneous water flowing from the area. The new 
Pinto Valley project includes the Castle Dome area and figures of 
350,000,000 tons of 0.45% are reported. 

Inspi ration 

Inspiration: Expansion of the pit area between the Live Oak and 
Thornton pits is underway in stripping the Red Hill area with a 
proven reserve of 24 million tons of 0.62%. Ore production is 
scheduled for late 1971. 

Ox Hide: No reserve figure has been released for this deposit. Inspir- 
ation has announced the Barney ore deposit to the west and north- 
west of the Live Oak pit which is similar to the Ox Hide and will 
also be dump leached. 

I n s p i r a t i o n  in the 1970 annual repor t  l i s t e d  t o t a l  area reserves 
o f  1,507,622,000 pounds o f  recoverable copper,  

Kennecott 

Ray: Recent p i t  expansion east of  the Ray f a u l t  has added cons iderab le  
reserves but no f i rm f i gu res  are known, 
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Newmont 

Magma: Reserves of IO,lO0,O00 tons of 5.88% copper continued to be 
announced. This includes the stacked replacement ore as well as 
the previous known but unmined portions. The reserve is open 
ended to the east. 

Ranchers 

Blue Bird: The annual report of 1970 lists 13,500,O00 tons of 0.50% 
copper and a potential of much more. Also, the present unre- 
covered copper on the leach dumps will continue to produce leach 
copper for considerable time. 

Inspiration-Miami-Occidental: The faulted segment of the massive In- 
spiration-Miami ore body (which has produced about one-half of all 
the copper listed in the tonnage-grade tabulation) has been 
intercepted by the three named companies. Inspiration is on the 
north and releases depths of 4800 - 5500 feet to mineral inter- 
cepts (5 holes drilled in the current program). Miami is in the 
middle and released depths of 2460 - 3300 feet with an average 
ore intercept of 465 feet averaging 1.51% copper, based on six 
holes (some 15 have now been drilled). Occidental is on the 
south and released depths of llO0 - 2000 feet showing IO3 - 368 
feet of ore running 0.56 - 1.26% copper as oxide, based on ten 
intercepts out of 18 holes drilled. Both Miami and Occidental 
are running feasibility studies and Miami is deepening their No. 5 
shaft for exploration purposes. 

JDS :sh ~ J o  D. Sell 



0 
RE~;i~.IVED 

MAY 3 f97I 

EXPL0~TI0,~I D£PL 

Apri l  30, 1.971 

Fir, Ho P. Barnes 
Asa.rco:- Salt Lake Ol f f l  lC~e 

Dear S I r :  

E, Superior ProJeCt 
Arizona 

, . ,i J 

! amglad to acknowl.Qdge r e c e l p t o f  your . r e ~ t t  on 
"Proba b l : i l t y o f  Discovery of a:P~rphy.ry Copper DepOsit" dated. 
Apri l  ~6; I t  Seems we l l  reasoned:andils hetpf,uI Ina:ppraising 
ourchanees, accepting t he¢ond!~itions you describe. 

i see that d r i l l i n g  ~ holes gives us a-.459/o-p~robabillty 
of h l t t l ng  the alteration-z~ne, I f  not the orebody l t ~ ! l f !  and. 
lOho leswo. |d  g|Ve 8 6~p rO i~ l b | i . | t y , : ! f  a porphyry::~Opper deposit 
does, In fact, exist .  Such.existence Is i tselfa~76%~prebabli l ty. 

Hy ¢ompllments on a good Job. 

/ 
/ 

/ 
/ 

CC-JHGourtr|ght ~ 
WEsaegart 

Very tru 1 y .yours, 

Original Signed By 
John J. Collins 
John J. Coll ins 

• " - . 3 . ,  ' : ' . ~  , -  



j .  H.  C. 

APR.3 lg71 

Mr. C. P. Pol lock 

OFFICE OF TKE SECRETARY 

March Sl, 1971 

The following is an extract from the minutes of the Advisory 
Committee meeting held March £4, 1971: 

Mining Authorization 90010-03 
Superior East Project ~ - 
Pinal County, Arizona 
(l>acite Plateau ) 

At a meeting of the Advisory Committee held on December 9, 1970 
there was approved an expenditure of $55,000 (~hiA#0010 - 02) for geological 
studies and over expenditures at the Superior East Project, Pinal County, 
Arizona, a possible copper project. 

It was reported that Company Geologists recommend entering into an 
agreement m.dth Continental Copper Inc. (Con:tinental) covering 848 
unpatented claims owned by Continental in the Superior: East Area, Arizona 
(Dacite Plateau). This agreement provides that Asarco will spend $75,000 
for the first year; and $50,000 in subsequent years until notice of int.ention 
to equip the property is given by Asarco. The agreement also provides that 
Asarco shall recover its expenditures, minus $500,000, from 100% of the 
net proceeds with interest, at ]% above the prime rate and after Asarco is 
reimbursed it shall fetal 80% and Continental 20% of the net proceeds. 
This agreement further provides that Continental has hhe right ~o subscribe 
to an additional 20% within 90 days of notice of intent to produce, accompanied 
by a cost estimat-'~--. ~he agreement further provides that Asarco may terminate 
the agreement at any time, prorating the expenditure requirement. 

Company Geologists also recommend authorization for an expenditure 
S of $260,000 for drilling six holes at the Dacite Plateau, <uperlor East 

Project~ Arizona. 

There  was approved execut ion of the a g r e e m e n t  with Cont inental  
, . ~I " Cdpper luc in the form oJ.bmltted to the meeting and an expenditure of 

$2@0,00O, subject to ratification byHRe Board of~ Directors, for drilliD_g_/at 
the I>acite P la teau ,  Super io r  E a s b P r p ~ , t  , AriZona. i- . ~ - ~ / j / "  

~</F,; Hornbostel, Jr. 
%- 

JFK:aa 
Enel F. G. Kamrick 
K ~ t r i n g h a m - 2  HEKelshaw, Jr. WESaegart, JHOourtright 
WL Ku~tz JPSell RI3Crist i<AVdSteinen 
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Mr. C. P. Pollock 

0 
j .  H. (::- 

Ri~CElVED 

APR2 1971 
F.,XR.ORP, TION D~T, 

OFFICE OF THE SECRETARY 

l~rch 31, 1971 

• The following iS ~ intact from.~e minutes of A ~ o r y  
C o m m i ~  meeting held ~C!~- 24, t871, 

Mining A u t h o r ~ I o n  ~015-11 
H~ds~eH ProJe~ 

A t a  m e e t ~  ~ the Advisory Committee held On ~u~y ~ ,  1970 
ere was~ ~ o v e d ~ .  ezp~. diture..of $18,6~. ~ ~ 1 3 - 1 0 ) f o r  d r i ~  costs 
d assessment work requirements at the HardsheU ProJeut, 8aura Cruz 

County, A~zoca, a possl~e silver prospect. 

It was reported that Compa~ Oeolo~sts recommend an additional 
expenditure in the amount of $i,$00 to cove~ an overrun which remitted 
from encountering drilling conditions wh i~  were more adverse than 
anticipated. 

There was appruved an addi~onal e x ~ t u r e  of $!~800 for an 
overrun at the Hardshell Project, Santa Cruz: County, Ar~ona. 

~. F. Hornbostel, ~r. 

~FHzaa 
Enol; FGI~amrick 
H~trlngham -2 
WESa~art 
SHCourtrlght 
RBCrlst 
KAVondenSteluen 
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AMERICAN S~ELTING AND REFINING COMPANY 
Tucson Arizona 

March 19, 1971 

Mr. J. J. Collins 
New York 

Dear Sir: 
Re: Supplemental Authorization Request 

Superior East Project 
Pinal County~ Arizona 

Enclosed is Mr. Seli's memorandum of March 18, 1971, recommending a 
drilling program at the Superior East Project. Mr. Saegart, Mr. Sell 
and I have discussed this program in detail and we are all in agree- 
ment with the recommendation. In hi.s absence, Mr. Saegart has re- 
quested that I prepare this Supplemental Authorization Request. 

:!;::~:~S, discussed recently in Chandler, we believe the Superior East 
., Project area represents one of the best locations in the Southern 

Arizona Porphyry Copper Province for the discovery of a secondary 
enricIiecl Copper deposit of superior grade. Our property position has 
been firmly established in the strategic area and I am forwarding, 
under a separate covering letter, the Continental Copper joint venture 
agreemont for ASarco's signature, 

The Continental Copper agreelnent calls 'For an expenditure of $75,000 
...... in the first=year~; This commitment plus the other property:commit- 

ments require a minimum expenditure of $87,800 before August 31, 1971. 
• . . . . , 

Mr. Sell recommends six drill holes. (See attachment in Mr. Soil's 
memo) Two of these (A-2 and A-3) will be drilled to fulfill state lease 
requirements and could be deepened to premineral bedrock in subsequent 
drill programs. Two (A-l and A-4) will be new holes drilled to premin- 
oral bedrock and two (M'I and DCA-3) will deepen pre-existing holes to 

• the premineral bedrock. The position of each drill hole has been care- 
fully selected. Each not only will test a prime exploration target but 
will also procure the much needed geological information to allow a more 
definitive understanding of the geologic history, structure and mineral- 
ization which are so important in target definition in this covered area. 
We feel strongly that all the proposed holes need to be drilled at this 
stage of the exploration to provide sufficient information for meaning- 
ful geological evaluation. 

Therefore, while procuring the important geological information, the 
proposed drill holes Will test the following:targets: 

~ ;.:A-I ;-~" Extent of known exotic copper mineralization and pos- 
sible root of Powers Gulch - Cactus - Carlota thrust 

i~i.i:, .,i.:i p l a t e ,  m i n e r a l  i z a t  i o n .  

:,. i ,:i ~ .  i:.- . . . . .  .. 
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A'4 -: Eastward extension of the Magma vein system and its 
associated massive limestone replacement orebodies; 
and possible mineralizing porphyry source. 

M-I , M i a m i - l n s p i r a t i o n '  c lass  m i n e r a l i z a t i o n  l o c a l i z e d  a long 
margln Of Schu l tze  g r a n i t e  or  S a t e l l i t i c  porphyry  c lass  
m l n e r a i i z a t i o n .  

DCA'3 - M i a m i - l q s p i r a t i o n  c lass  m i n e r a l i z a t i o n  l o c a l i z e d  a long 
mar9in o f  Schu l tze  g r a n i t e .  

The d ~ i l l i n g ~ , c o s t s  have been es t imated h igh because of  the p r i o r  h i s t o r y  
o f  severe  d r i l l i n g  c o n d i t i o n s  on the d a c l t e  plateau..  We f l r m l y  be l i eve  
t ha t  c lose  supe rv i s i oh  by our d r l l l i n g  supe rv i so r  w i l l  enable us to de- 
ve lop  techn iques t o  achieve a p p r e c i a b l y  more modest d r i l l i n g  cos ts  in 
subsequent d r i l l i n g . p r o g r a m s .  

Cost of the d r i l l i ng  program are shown in the tabulation in,Mr. Sell 's 
memo. I have enclosed completed forms 302-MB and 302-MA. (3 copies each) 

I f  you agree w i t h  t h i s  p roposa l ,  p1'ease reque.s t a supplemental  a u t h o r -  
izat ion,for theSupe,riorEast:Project in the amount of $260,000. 

WLK:sh 
enc .  (Sell •memorandum) 
attach, (302-MA; ~302WMB)I~:~: ; 

YOU rs  

W. L. Kur tz  

cc,: WESeagart , w  enc;:/attach. 
JHCoUrtright~, w, e n ~  
JDSell - w enc; ' 

. - . • ,  • - .  . •  • . •  ~ . ,  1 1  KvdStemnen ,: w a ~tach;, 
. : . . . . . .  , . .  ' . ; . ,  • i 

! i!k !ii  ̧ " 

~•/!~ i ! ~:~r 

: •i 'I~'~I;: , i ,  ~ :/~•i C':!I 
• . . • . 

. . . . . .  i~ ~•~ ~• • ii•il i• 
.... • •,~•, ~i~.: •••I L ::i .̧  
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AMERICAM SMELTING & REFINING COMPANY 
" Tucson Arizona 

:March.18, 1971 .......... 

• W . / ~ S a e g a r t "  " T O . -  . E 

FROM: J .D . , :Se l l  
, | 

Dri l l ing Proposal and Costs 
First Phase, Superior East 
Pinal - Gila Counties, Arizona 

Shown as.Attachment A is a modified copy of the previous maps of the 
Superior East Project area. On the map is the up-dated and verif ied 
locations'of previous d r i | l  holes (including some shallow holes dr i l led for 
assessment work) and their numbers. Also shown are the site locations for 
proposed Asarco d r i l l i ng  for the f i r s t  phase development. Major claim 
outlines are also .shown. Background information on the project area and 
proposal wasgiven in two previous memorandums (dated May 26, 1970 and 
June 3, ~1970). 

In the ~irst  phase testing of the area, which is deemed basic for the sub- 
surface-information necessary to continue and project geologic information, 
concepts, and costs, i t  is proposed to d r i l l  two new holes and reenter two 
holes and complete a | I  to premineral bedrock. Two ho.les (A-2 and A-3) wi l l  
be dr i l led to f u l f i l l  State Lease requirements. 

" 7 

Attachment A shows the location of A-I (on Continental ground) to test the 
extent of exotic copper mineralization, f l a t - f au l t  zone, and the potential 
source area for the thrusted plate mineralization known in Powers Gulch and 
at Cactus-Carlota.. Projected depthoflA-1 is 2300 feet. Hole A-4 is projected 
to 4000.feet for testing the premineral rock type on the eastward extension 
of theMagma.vein system with its associated massive replacement limestone 
orebodies, and wi l l  also aid in the interpretation of the extent of the 
Schultze granite intrusivefrom the east, The d r i l l  hole is on Asarco 
claims, Hole M-I is on Continental ground and was recently drilledl.by them 
to a depth of 2402 feet.where they bottomed in post-mineral"basalt. Asarco 
wil l  reenter the cased hole.and continue to a depth of 4400 feet in testing 
for the edge of the intrusive body @nd its contact with the intruded units. 
Dr i l l  hole DCA-3 is now.on Continental ground but was dr i l led in an earl ier 
program.by another company to a depth of 3000 feet where it.was terminated in 
post-mineral Whitetail Conglomerate.. The hole, at present, is uncased but 
preliminary testing suggests i t  is open and may be so to its total depth. 
The hole is positioned on the. downthrown side of a major north-south fault  
Structure and the aeromagnetics suggest that the intrusive may be faulted to 
the:south. The completio'n Of DCA-3 to a depth of 4500 feet wi11 add consi- 
derable information on the subsurface structure and the trend of the intrusive. 
Holes A-2 and A-3 are on Asa.rco State Leases and wil l  be i n i t i a l l y  dr i l led to 
comply with' leaseregulations and could be deepened to pre-mineral bedrock in 
subsequent programs, , : .  ~ 

F:L' !  '~. i..- ":...... ... ~.ii:.:! . . . . .  . ~ ~- 



W. E. Saegart -2- March 18, 1971 

Cost of th is  c r i t i c a l  f i r s t  phase is estimated to be $260,000.00 based 
on the following: 

DRILL HOLE" PROJECTEDDEPTH 

A - l 2300' '.:~" 

A-4 ~4000 

M,'~II ~' :-' h400 

D C A - : 3  - 4 5 0 0  : 

TO BE DRILLED COST 
i 

2300 $35,000.00 

4000 $80,000.00 

2000~ $40,500.00 

1500 $45p000.00 

DRILLING 

i ROAD WORK 

$200,500.00 

7,500.00 

- t OVERHEAD 

CONTINGENCIES 

20,000o00 

32,000.00 

$260,000.00 

JDS:van 

cc: WLKurtz 

. D. Sell 

k 
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OFFICE OF THE SECP~TARY ~PLOP~IION DEPI". 

New York, N.Y..,. Ianuary 7, 1971 

Mr. C.:P. Pollock 

P~: Mining A u ~ o r i ~ o n  No. 0010-02 
Superior East P~'o~.ct 
P i l l .  C ~ n t w , . ~  A r i z o ~ .  ....... , .............. 

Enclosed Is a copy of the sapplemental m tah~g authorization 
reques~ f ~ r ~  S02-MA and S02-MB, approwd by ~® ,~d-,'tso~,y 
,~.~ommlttee at a m~ttn~r  he ld  on . ~ c e  m ~  r 15, -1970, for $ 5 5 , 0 0 0  
to cOwr an overexpenditure and geological studies. 

J. F. Hornbolster, Jr. 

JFH:v 

/ JHCourtri~ht 
c/ 



OFFICE OF THE SECRETARY 

Mr. C. P. Pollock 

December 15, E~70 DEC 1 L ~...~,, 
EXPtOPAIIrI~ ~ ~ : 

TI~ foll0w!nff,~s an. extz .$~ from the minutes o! the 
of t ~  Adviso~ Com~t tee  hem December 9, ti:i:70: 

~nlng Authorization 00010-02 
Supezlor East :Project 

meeta~xa, o" 

# 

~r w ~t a meeti~ff °f the A~:Z3r .  CommRtee b~Id on ~ =16,,~ bWO., 
~e ~ aPPZOVed.aa e x p e n d R ~ o ~ t ,  O00 ~ r  ro.ad.¢o~amtton-~d 

C .]~ m v~Udation exl)enses .at the eu~'rior Easf. ~o.~eCL At-=, :: PI~ Cotmty, 
AelZO~. 

. It ~as.repor~ that Com Pa/.ny. Geologt,h, request.~..~flonat ex- 
pend.flute n t ~  amount of ~5,000 in Qrder to continue g e o t o ~  e t~es  
at :the 8upez,lor East Project until t!~ end of Feb~u~:y, 1~7i, a s  ~ U  as  Lo 
cover an o v e r e ~ e n d t t u ~  at the Project In the amount of appro]dmatety 
$24,000. 

There was approved an ad~lttQnal authortzaUonin~ ~ ~ ~ r  ~ 
$5p~o5,000 for 9~eoto~cal studies and overexpendtt~ces at t ~ . , ~ ~ O r  

Ject, Z~al  County, A~Zo~. 

a o In ~ , n ~ U o n  with tMs ~lning Au~orlzatlon, p t e ~ s u b m R t h e  
,,ppr pr.late~/~rdn~ AuthorL~aflou ~ u e s t  forms.as oUtUned tn the aCcountlng 
instrUCtlons. 

YFH:pf 
Enel. 
FGI-lamrle k 
~trlnfflmm - 2 
ZHCo=rtr~ht 

inen 

~. F. Hornbostel, Ir 



AMERICAN SMELTING AND R E F I I , I i I , I G  C O I ' t P A N Y  

Tuc son Ar i zona 

December I, 1970 

Mr. J. J. Collins 
New York 

Dear Sir: 

Re: Supplemental Authorization Request 
Superior E~st Project 
Pinal County, Arizona 

In accordance with your recent telephone request, this letter will serve 
as our estimate of the cost to conduct the complete geological studies 
in progress and scheduled on the Superior East project. This work, under 
the supervision of Mr. J. D. Sell, is being conducted by three geologists 
and one field assistant. The work can be categorized into four phases: 

I. Mapping of the post-mineral dacite. Utilizing photo geology, we 
are investigating major faults which cut the dacite. To interpret 
relative movement between structural blocks, pumice flattening ratios 
are being tabulated and statistically evaluated. Lithologic sequences 
and bedding attitudes of the ash flow sheets are also being mapped. 

2. Mapping of pre-mineral rocks along east slde of the dacite plateau. 
Special emphasTs is being placed on distribution of exotic copper 
values which occur extensively in this area. 

3. Mapping and Sa~npling of the ~lhite Tail Conglomerate. 

4. Mappingmd sampling of the intrusive porphyry stocks situated on the 
northwest si~dacite plateau. 

Mr. Sell estimates that his team can complete these studies by March l, 1971. 
Total estimated cost for this work is $30,000. Final over-expenditures of 
prior Authorizations OOlO-00 and OOlO-Ol total $24,039.52. To clear this 
over-expenditure and provide adequate funds to complete the geologic studies, 
please request a supplemental authorization in the amount of $55,000. 

Yours tr //~ul/y . , ,  . 

L.L..,-(c_7J a[.~ ~/F~--.~ 
W. E. gaegart 

WES:mw / 
cc: J. H. Courtright 

W. L. Kurtz 
J. D. Sell 
K. A. yon den Steinen 
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NOV 2 71970 
EXPLORATION DEPI. J . H . C .  

NOV 3 0 1970 

AIR HAIL 

November 24, 1970 

Mr. W, Eo Saegart 
Asarco - Tucson OFf ice  

Dear  S i r :  
~l~Rer,|or Ea.st, /~rizona 

With reference ¢o Hr. Barnes = mcmorand~ of November 18 
on "P robab i l i t y  of Discovery of a Porphyry Copper s' under the Daclte 
Plateau, I can caution you that the prospect of d r i l l i n g  a dozen 
holes a hal£ mi le deep is something more cos t ly  than we want r i gh t  
ROW. 

I th ink ,  however, Mr. Sel l  w i l l  be able to improve the 
odds by e l im ina t ing  less favorable ground a f t e r  he has completed 
th i s  season=s f i e l d  work. At that ¢lme Mr. Barnes should re-run 
th is  In terest ing program and t e l l  us the new p robab i l i t y .  

Very t r u l y  yours, 

Original Signed 'By 

J/ 
CC-JHCou r t  r I ght J 

RJLacy 
MPBarnes 
JDSoI I 

John J.  C o l l i n s  



SEP 8 A~/O 

J. t'l. G, 

s ~  ~ 8 Ag70 

• k, " 

~ m a  
/ - , . 

WL ~ 



R E C E ~ V i - ,  ' 

SEP ~ 

i~oLOP~lO~ I)P.V I. 

Q 

OFFICE OF THE SECRETARY 

i 

TO~ ~ M~'. C, P .  P o 1 1 ~  

,..is in : ~ : . n ~ m  ~e  . ~ e s  o~ 

~ents on ~ l ~ d m  Rnal Ceres3 

was r e . t e d  

~. F~ Hornbos t e l ,  ~ r .  

ENCz 
cc~ HQ S ~ ~  

WL KI~ 
K . A .  yon den Ste inen 



RECE~V i. ; 

E;,,~LOKATION [~V L OFFICE OF SECRETARY 

j.~.C. 

New Yon'k, N.Y. A~mt 31, 1970 

TO: ~vh.:, C. P. P~11ock 

The fo~IowhR ~ an e x t r a ~  ~ o m  the ~ :~tnutes of 
~e m e e t ~  e~ ~e adv~ory Com.\tree held A~gu~t ~6, lg70~ 

~t I m ~  ~ the ~ d v i s ~  Com~tttee held::~a ;m~e 3, I~0 
there ~ a ~ v e d  ~ ~ t u ~  ~ the amQuut o f ~ ,  ~ ( ~ O l 0 - 0 0 }  
to cover a e  e o ~ s  ~ I o c ~ ,  s u m ~  ~ ~ ~  on ~ m s  and rental 

~ ~epo~ted that C~)~n~ Geo~stm z~eq~ze~ an .expenditure 
in ~ e  amount of ~:, ~ ~or road ~ o a ~ t t o n  ~ ~ m  lmL~datton ~ 1 t ~  

~ e  S u ~ o r  ~ s t ~  Ar~, ~ m l  C o ~ ,  A~ona. 

stra~tion ~ ~dm v a t - - o n  ~ I~L~  ~ ~e ~ e r i o r  ~ ~  ~ ,  

ENC~ 

WL ~ .... ~ 

Hornbostet, ~r, 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

August 24, 1970 

Mr. J.J. Collins 
Assistant to the Vice President 
New York Office 

Supplemental Authorization 
Superior East Project 
Pinal County__, Arizona 

Dear Sir: 

Claim location and validation work as authorized for the subject 
project under 0010-00 has progressed much slower than anticipated. 
We initially estimated that despite the rugged topography of tile Dacite 
Plateau, weathering was sufficient to permit crude road construction 
with very little drilling and blasting. In actuality, extensive drilling 
and blasting has been required during the road construction to date. 
Somewhat more than 50% of our appropriation has been expended in the 
construction of the 1 I/2 miles of road to be used for claim validation 
drilling in the northern part of the claim group. The present authorization 
will be insufficient to carry out the required validation drilling. 
Authorization 0010-O0 has been completely expended as of August 22; 

To date approximately 95% of the claims have been surveyed and 
cornered and the road const ruct ion on the northern part of the group 
is nearing completion. Because of the e~cessive cost of road const ruct ion 
we plan to va l ida te  part  of the group by d r i l l i n g  10 foot  holes with a 
portable gasoline powered d r i l l  which can be packed from claim to claim 
wi thout  road access. In the northern part of the group, u t i l i z i n g  the new 
road and in other areas where there are ex is t ing  roads va l i da t i on  w i l l  be 
ef fected by d r i l l i n g  100 foot, holes for  each-lO claims with an a i r t r ack  
dr i l l ,  

Estimated costs for completion of these claim locations and validations 
are tabulated below: 

Location, Surveying and cornering 
of balance of claim group 

$5,5oo 

10 foot validation holes on 
approximately 50 claims at $100 each 

$5,000 

Drill 23 airtrack validation holes 
to depths up to 100 feet 

$10,000 

Completion of road construction plus 
dozer work on clearing of drill sites 

$7,200 

Supervision $3,300 
TOTAL $31,O00 



Mr. Collins, 2, 8/24/70 

Costs are itemized on Forms 302-MA and 302~MB attached. 

Please request a supplemental authorization in the amount of 
$31,O00 to complete our property acquTsition for the Superior East 
Project. 

An authorization request for the exploration and drilling funds 
for the project is being deferred until after completion of joint venture 
negotiations with Continental Materials Corp., owners of a large adjacent 
claim group. 

Very truly yours, 

W. E. ~Saegart 

WES:lab 

C O :  JHCourtright 
WmL Ku r t z 
JDSel 1 

KvdS tei hen 

~o 



AMERICAN SMELTING AND REFINING COHPANY 
Tucson Arizona 

May 28, 1970 

Jo v 0 y97o 

Mr. J. J. Collins 
Assrsstant to the Vice President 
New York Office 

..,-- JHCourtr ig~t 
1 

Dear Sir: 

Authorization Request 
Dacite Plateau 
Globe-Super ior Area 
Pinal Countys Arizona 

i, _ -= 

Mr, J. D. Sell's Memorandum of May 26 proposing exploration in the 
subject area is transmitted herewith. 

During the past four months, Mr, Sell has reviewed the exploration 
possibilities of that portion of the Miami-Superior porphyry copper 
lineament which is covered by post-mineral rocks. This area is known 
as the "Dacite Plateau" and is located immediately northeast of the Magma 
Mine at Superior. Mr. Sell has compiled s in detail, the results of 
previous exploration efforts in the area, including the information ob- 
tained in deep holes drilled by a Miami Copper-Superior 011 joint venture 
and by Inspiration Copper and Kerr HcGee. 

The geologic environment is highly favorable for the existence of 
important copper mineralization covered by the "Dacite Plateau". As 
described by Hr. Sell sa]l the copper deposits in the Miami-Superior 
~istrict are associated w~th porphyry copper intrusives which are localized 
along the northern margin'or are satellitic to the Laramide Schultze 
granite. The northern margin.of the Laramide Schultze granite is also the 
contacts on a regional scale, with a large mass of pre-Cambrian granite. 
This contact zone containing various porphyry copper deposits is marked by 
a prominent aeromagnetic gradient resulting from contrasting magnetic 
susceptibilities between the two granites (high magnetite content in pre- 
Cambrian vs. low content in Laramide). This gradient continues westward 
from Miami across the "bacite Plateau" indicating a similar host environ- 
ment beneath the post-mineral cover rocks in the area of our current 
interest. 

Because of a great thickness of post-mineral cover on the "Dacite 
Plateau" previous exploration has been for the most part inconclusive. 
Most of the holes which have been drilled failed to reach the underlying 
pre-mineral rocks. Despite the p r io r  explorat ion e f fo r t s  by several 
companies~ the "Daci te Plateau 'l area remains largely  untested. Target 
depths range.from 2000 to SO00 feet beneath the surface. These depths 



Mr. Collins, 2, 5/28/70 

are not prohibitive considering the grade of copper mineralization 
which could be reasonably expected for another deposit in this district. 
Underground mining would be feasible today for deposits of the Magma or 
Miami type and would probably beeconomic in the future with mineraliza- 
tion of the Castle Dome category. 

Mr. Sell proposes and I concur that ASARCO acquire a property position 
on certain portions of the "Dacite Plateau" that are open for claim 
location and State prospecting permits. This proposed property acquisition 
would cover the ground to the west and south of a large claim block con- 
trolled by Continental Materials Company (Continental Uranium) and 
i~nediately nor,theast and southeast of Magma Copper's claims over their 
stacked replacement orebodies. 

Acquisition of the land proposed by Mr. Sell would serve two purposes: 

I. Improve our bargaining position with either Continental 
Materials or Magma Copper for joint venture exploration 
of the Plateau; and 

. Provide control of enough land on the Plateau to complete 
essentially all the exploration drilling proposed should 
joint venture negotiations prove unsuccessful. (The Local 
l lanager of Continental llaterials expressed interest Tn our 
suggestion of a joint venture but this Company now appears 
to be stalling for more time-perhaps to enlarge their 
holdings). 

If you agree~ please request a Mining Authorization in the amount of 
$45,000 to cover the cost of locating~ surveying, cornering, and validation 
drilling of some 200 claims and two year rental payments on two sections 
of State Land. Accounting Department Mining Authorization Request Forms 
3q2-M and 302-MA are enclosed. 

Our recommendations for deep exploration holes on the Plateau will 
be deferred until property is acquired and joint venture negotiations are 
concluded or rejected. The cost of a reasonably comprehensive drilling 
program will be large. We believe this project is justifiable, however, 
in view of its favorable location and the size and grade of the anticipated 
targets. 

Mr. Sell should be commended for an excellent job of compiling a great 
deal of information on this subject and :eval'uating the exploration 
possibilities of the "Dacite Plateau". 

He is now preparing an adendum to the enclosed Memorandum in which 
information and data supporting his evaluation will be tabulated. This 
adendum will be available on request. 

WES: lab 
cc: JHCourtr ight~ JDSel ] 

RJLacy 

Very tru!y yours~ \ 
/ ~  t - . 

W. E, Saegart 


