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SouthwOorn Exploration Division 

September 28, 1976 

FILE MEMORANDUM 

Thunder Mtn. Project  - 0042 
Monthly Report - Sept. 1976 

Hole TM-IO advanced ]9 f t .  from 548-567 f t .  in s t rong ly  s i l l c i f l e d  

l a p i l l i  t u f f  and was bottomed at 567 f t .  Expenses f o r  the month were 

$700, leaving an est imated balance o f  $5,000. 

• • ( • 

F. T. Graybeal \~ 

FTG:lb 
A t t .  



E X P L A N A T I O N  
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e 
drill hole showing depth 

Current drll lhole 
(P-Proposed) 

Ker~-McGee--Thunder Mtn 

Anacondo-3R 

ASSAY DATA KEY 

depth -length -%Cu-minerol 
3860 ' -  350 ' -0 .59 -cp  

GEOLOGIC LEGEND 

cp-  cholcopyrite 
cv - coveliite 
c c -  cholcocite 
en-  enorgite 

SCALE : I"= I 0 0 0 '  

DRILL MAP 

3R-THUNDER MTN. PROJECT 

PATAGONIA MTNS. 
Santa Cruz County, Arizona 

E'~G. Sept. 1973 

MVK 2~-~.~8 



Southw~rn Exploration Division 

August 27, 1976 

FILE MEMORANDUM 

Thunder Mtn. Project - 0042 
Monthly Report - Au 9, 1976. 

Hole TM-IO advanced 548 f t .  from 0-548 f t .  in moderate|y s i l i c l f i ed  
l ap i l l i  tu f f  of the Chief formation. The core was mostly leached of 
sulfides, es£imated at 3 voi. percent pyrite, and was extremely broken. 
The broken and s i l i c i f i e d  nature of the core resulted in slow d r i l l i n g  
rates and high costs. Expenses for the month were $17,200, leaving an 
estimated balance of $5,500. 

F. T. Graybeal ~ 

FTG:lb 
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA . 

March 13, 1975 

x //C 
V 

j .  H. G, 

1. u 

Mr. T. C. Osborne 
Ass is tant  D i rec to r  o f  Exp lorat ion 
New York Office 

Supplemental Exploratlon 
Authorization Request 

Thunder Mountain Project 
Santa Cruz County~ Arizona 

Dear S i r :  

As we discussed during your v i s i t  to Tucson in December 1974, we have 
received suf f ic ient  encouragement In our d r i l l i n g  on the adjoining 3R and 
Thunder Mountain Projects to j us t i f y  continued exploration. 

Our f i r s t  diamond d r i l l  ho le ,  TR-10, on the 3R Pro ject  area In tersected:  

110 fee t  to 160 fee t ;  50 fee t  @ 0.63¢ copper 
3860 fee t  to 4210 fee t ;  350 feet  @ 0.57% copper, 0.033¢ MoS Z, 

0.004 oz. gold,  0.10 oz. s i l v e r  

Diamond d r i l l  hole TM-8 on the Thunder Mountain Pro ject  are in tersected:  

140 feet  to 210 fee t ;  
210 fee t  to 370 f e e t ;  
370 fee t  to 480 fee t ;  

1420 fee t  t o  1630 f e e t ;  
4300 fee t  to 5500 f e e t ;  

70 feet  ~ 0.58~ copper 
160 fee t  ~ 0.25~ copper 
I10 feet  @ 0.68~ copper 
210 feet  @ 0.56~ copper 

1200 fee t  @ 0.25~ copper, 0.017~ MoS2,  
0 . i 0  oz. s i l v e r  

The 1745-foot diamond d r i l l  ho le ,  TM-9, on the Thunder Mountain Pro ject  area 
in tersec ted copper m ine ra l i za t i on  averaging less than 0.20~ above a thousand 
fee t .  

D r i l l  holes TM-8 and TR-IO conf i rm the ex is tence o f  a v e r t i c a l l y  zoned 
porphyry copper system and demonstrate tha t  higher primary copper values are 
associated wi th a potass ic  zone o f  a l t e r a t i o n  in to  which the p h y l l i ¢  zone 
has col lapsed.  The exp lo ra t i on  chances f o r  f i nd ing  s i g n i f i c a n t  ore grade 
copper m ine ra l i za t i on  are considered good. 



T. C. Osborne - 2 -  March 13, 1975 

On the 3R Project area I have recommended completing d r i l l  hole TR-]I 
and the d r i l l i n g  of  a new hole. For the Thunder Mountain Project area 
I request $7500 to continue geochemical, geologic,  and petrographic 
studies. I f  you approve~ please request a Supplemental Explorat ion 
Author izat ion in th is  amount. Forms 302-EA and 302-EB are attached. 

Respectful ly submitted~ 

W. L. 

WLK:ib 
Ar ts :  Map~ Forms 

cc: JHCourtright - w/o a t t s . ~  
RBCrist - w/o a t t s .  
FTGraybea] - w/o a t t s .  
WGKellogg - w/forms only 



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

January )0~; 1975 
J-  H. C.  

FEB 6 1975 

TO: 

FROM: 

W. L, Kurtz 

F. T. Graybeal 

Thunder Mtn. Project 0042 
Monthly Report - -  Jan. 1975 

Minor f l u i d  inclusion work was continued. 

invoiced charges. 

is attached, 

FTG:Ib 
Attach, 

There were no 

The expenditure rate graph fo r  the four th quarter  

F. T, G 
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A M E R I C A N  S M E L T I N G . A N D  REF IN ING C O M P A N Y  
TUCSON A R I Z O N A  

December 23, 197~ 

TO: W.L.  Kurtz 

FROM: F. T. Graybeal 

Thunder Mtn. Project -- 0042 
Monthly Report -- Dec. 1974 

The summary repor t  on TM-9 was submitted and minor a d d i t i o n a l  

work on f l u i d  i nc l us i on  d i s t r i b u t i o n s  was completed. A l l  t ime 

d i s t r i b u t i o n s  t h i s  monthwere charged to 3R. There were no invo iced 

charges. 

F. T. Graybea] ~ 

FTG:lb 



A M E R I C A N .  S M E L T I N G  
TUCSON 

A N D  R E F I N I N G  C O M P A N Y  
A R I Z O N A  

0ctobeY 28, 1974 .i. H, (;, 

oCT 6 0 '~974 

TO: W.L. Kurtz 

FROM: F. T. Graybeal 

Thunder Mtn. Project - 0042 
Monthly Report - Oct. 1974 

Hole TM-9 was advanced 303 f t .  from 1442-1745 f t .  and bottomed 
at 1745 f t .  I t  cut strongly altered l a p i l l i  t u f f  carrying 3-8 vol. 
percent disseminated pyr i te and no v is ib le  copper minerals. Assay 
and geochemical work is not yet complete. 

Expenditures for the month were $5,000.00, leaving an 
estimated de f ic i t  of  $2,300.00. This exceeds the minimum expenditure 
required through Oct. | ,  1975 by the Thunder Mtn. option agreement 
with Kerr-McGee, as shown on the attached expenditure rate graph. 

F. T. Graybeal ~,~ 

FTG:lb 
A t t achs .  
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drill hole showin(j depth 

Current dril l hole 

Kerr-McGee--Thunder Mtn 

Anaconda- 3R 

ASSAY DATA KEY 

depth-length - °/o Cu-mineral 
3860 ' -  550' -  0.59 - cp  

GEOLOGIC LEGEND 

cp-  cholcopyrite 
c v -  covellite 
ce -  cholcocite 
en - enorgite 

S C A L E :  I"= I 0 0 0  ~ 

DRILL MAP 

3R -THUNDER MTN. PROJECT 

PATAGONIA MTNS. 
Santo Cruz County, Arizona 

ET, G. Sept. 1975 



e 
AMERICAN 
TUCSON 

SMELTING AND REFINING COMPANY 
ARIZONA 

August 29, 1974 

J ye  

j .  H C;. 

v. 1974 

TO: W.L.  Kurtz 

FROM: F. T. Graybeal 

Thunder Mtn. Project -- 0042 
Monthly Report -- Aug. 1974 

Hole TM-9 was collared and advanced 459 ft. from 0-459 ft. 
Mixed lapilli tuff and quartz feldspar porphyry were intersected 
and both were strongly sericitized with variable amounts of pyrite. 
Traces of chalcocite were logged from 130-250 ft. in a fault zone 

and an underlying quartz feldspar porphyry dike; however, the 
highest assay in this interval was 0.15% Cu. The remainder of the 
core contains no visible copper sulfides. 

A summary report fo r  TM-8 was submitted in spi te o f  extensive 
delays by service groups working on su l f ide  mineral i d e n t i f i c a t i o n .  
Expenditures fo r  the month were $5,600, leaving an estimated balance 
of $13,750. 

FTG:lb 
Attachs, 



EXPLANATION 

( e z " ) / ~  "1 dri(I hole showing depth 

Current drill hole 

Kerr-McGee--Thunder Mtn 

Anoconda-3R 

ASSAY DATA KEY 
depth -length -%Cu-minerol 

3860 ¢- 350'-0.59-cp 

GEOLOGIC LEGEND 

cp- cholcopyrite 
cv-  coveLlite 
cc-  chalcocite 
en-enorgite 

SCALE : I " :  I 0 0 0 '  

DRILL MAP 

.3R - THUNDER MTN. PROJECT 

PATAGONIA  M T N S .  

Santa Cruz County~ Arizona 
F.T.G. Sept. 1973 
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AMERICAN SMELTING AND REFINING 
TUCSON 

May 31, 1974 

COMPANY 
ARIZONA J- H. C£ 

MAY 3 2 197a 

Memorandum to: W. L. Kurtz 

From: F. T. Graybeal 

Thunder Mtn. Project - -  0042 
Monthly Report - -  May 1974 

A number of core samples were sent to the ASARC0 Central Research 
laboratories for mineralogical work, par t icu lar ly  with regard to sulf ides. 

'The very low As geochemical values in the copper zone at 140-480 f t .  suggest 
the dark mineral was not enargite. The other a| ternat ive is chalcocite, 
however the mineral is rather lustrous and relogglng of the interval did not 
resolve the problem. 

Assaying of lO0 f t .  composite samples from the copper zone at 1420-1650 
f t .  gave the following weighted averages for MOB2, Au, and Ag: 

Interval Length ~ Cu ~ MoS 2 oz. Au oz. Ag 
1420-1650 230 f t .  0.54 0.030 0.004 0.24 

Using $.80 lb. Cu, $150 oz. Au, $5.00 oz. Ag, and $1.60 lb. MoS 2 (byproduct 
conc.), an equivalent value of 0.71% Cu is obtained for the entire interval .  
Applying approximate metallurgical recoveries of 90% for Cu and Ag, and 50¢ 
for Au and MoS2, a total  recoverable value of  $9.64/ton is calculated. The 
recovery figures are approximate and are similar to those at Mission 
(Cu, MoS 2) and Silver Bell (MoS2, Au, and Ag). The byproduct values of  this 
rock are c lear ly s igni f icant  and further assaying with independent check 
work is planned. 

Expenditures for  the month were $500.00, leaving.an estimated balance 
of $22,000.00. 

F. T. GraybeaI ~ ~ '  

FTG:lb 



AMERICAN SMELTING AND REFINING 
TUCSON 

May I ,  1974 

J. H. C. 
COMPANY 
ARIZONA MAY 2 

4 , / -E [ ' 

Memorandum to: W. L. Kurtz 

From: F. T. Graybeal 

Thunder Mtn. Project -- 0042 
Monthly Report - -  April 1974 

Hole TM-8 was advanced 191 f t .  from 5486-5677 and bottomed at 5677 
f t .  The alteration strength continued as intense with no indication of 
the original rock type. A sharp alteration change was encountered at 
5500 f t . ,  although i t  s t i l l  appears to be of mixed potassic-phyllic type. 
However, the assays dropped to the 0.01-~.05% Cu range and as the d r i l l  had 
reached i ts approximate depth l imi t ,  I decided to terminate the hole. The 
completed log with a detailed discussion wi11 be submitted when assaying is 
complete. All rods were successfuIIy extracted from the hole. One hundred 
feet of NX casing was lost. 

Attached is a d r i l l i n g  map and an expenditure rate. chart fo r  the f i r s t  
quarter  o f  1974. Expenditures fo r  the month were $8,200~ leaving an 
estimated balance o f  $22,600. 

F. T. Graybeal 

FTG:ib 
Attachs. 
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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  

March 27, 1974 

Memorandum to: W. L. Kurtz 

From: F. T. Graybeal 

Thunder Mtn. ProJect == 0042 
Monthly Report =- March 1974 

Hole TM-8 was advanced 532 f t .  from 4954-5486 f t .  The al terat ion has 
slowly changed into a weli-deflned but s l igh t ly  atypical potassic assemblage 
and assays are increasing slowly with er ra t ic  highs above 0.50~ Cu. The 
rock s t l l l  appears to be a quartz feldspar porphyry, although its Identity 
is obscured by the strong al terat ion.  

Expenditures for  the month were $13000, leaving an estimated balance 
o f  $31 , i00 .  

F. T. Gra 

FTG:lb 
Attach. 
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. / / . C  . 

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  

T U C S O N  

March l ,  1974 

C O M P A N Y  

A R I Z O N A  

MAR 1 5 1974 

Memorandum to: W. L. Kurtz 

From: F. T. Graybeal 

Thunder Mtn. Project =- 0042 
Monthly Report - -  Feb. 1974 

Hole TM-8 was advanced 679 ft. from 4275-4954 ft. The alteration 
continues as very strong quartz-sericite with small amounts of barite. 
The Cu assays have shown a very slow, progressive increase to grades 
averaging about 0.30% Cu with accompanying O.lO oz. Ag. At the present 
bottom of the hole sections of intrusive(?) breccia alternate with 
greenish, strongly altered sections of a quartz(?) feldspar porphyry. 
This greenish porphyry appears to be less-well mineralized than the 
intrusive breccia and may be intra-mineral in age. 

Although the grades are not encouraging at thisdepth, the excep- 
tionally well-altered nature of the intrusive breccia in addition to 
changes in several aspects of the rock types and alteration suggest that 
further drilling is warranted. Also, the location of this hole ,in a 
deep canyon provides us with a 400-500 ft. topographic advantage for 
examining a deep section of alteration within the diatreme. 

Expenditures for  the month were $15,500, leaving an estimated 
balance of $44,400. 

FTG:lb 
Attach. 
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A M E R I C A N  S M E L T I N G  A N D  
TUCSON 

February l, 

REFINING 

1974 

C O M P A N Y  
A R I Z O N A  

J. H. C. 

MAR 1 5 1974 

Memorandum to: W. L. Kurtz 

From: F. T. Graybeal 

Thunder Mtn. Project - 0042 
Monthly Report - Jan. 1974 

Hole TM-8 was advanced 517 f t .  from 3758-4275 f t .  The alteration 
continues to be exceptionally strong quartz-sericite which contains in- 
creasing amounts of mineralized quartz veins, pyrite veins, and chalco- 
pyrite with depth. The host rock is s t i l l  an intrusive porphyry. 

Core spl i t t ing has been brought up to date and significant assays, not 
prevlously reported, are as follows: 

length % Cu oz. Ag oz. Au 
340' ~ 0.23 0.005 

The interval from roughly 2500-3500 f t .  averaged roughly 0.06-0.07~ Cu. 
Assays from 3500 f t .  to the present bottom of the hole have been slowly 
increasing and are currently averaging about 0.20~ Cu. 

The interval from 140-480 f t .  appears to be primarily enargite and is 
almost certainly related to the As geochemical anomalies in outcrop. The 
higher grade interva] in hole BB-] occurred in and next to a quartz feldspar 
porphyry dike at the same elevation as in TM-8. There is, therefore, a 
possibi l i ty that this mineralization is blanket-like in distr ibution, indi- 
cating the need For further dr i l l ing  east of TM-8 part icularly in the intru- 
sive stocks. 

Fluid inclusion studies of some surface samples indicate a possible 
relationship to the deep chaIcopyrite zone in TR-]O and studies wi l l  be 
continued as time permits. 

Expenditures for the month were $12,700, leaving an estimated balance 
of $60,800. 

FTG:lb 
Attachs. 
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A M E R I C A N  S M E L T I N G  A N D  
TUCSON 

J. H C ,  
R E F I N I N G  C O M P A N Y  

A R I Z~}B~2 1. 1973 

December 19, 1973 J. H. C. 

DEC ~ 91973 

Memorandum to: W. L. Kurtz 

From: F, T, Graybeal 

Thunder Mtn. Project--MA 0042 
Monthly Report-- December 1973 

Hole TM-8 wi l l  be advanced from 3410 to approximately 3650 f t .  
by Dec. 25, 1973. The rock appears to be a strongly s i l i c i f i e d  quartz 
porphyry. Pyrite, with traces of chalcopyr!te, is somewhat more 
abundant. 

Expenditures for the month are estimated to be about $5,000, leaving 
a balance of $73,500. 

/ :  
F, T, Gray.b~al / ~  

FTG:Ib 
.Attach, 
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

December 3, 1973 

Mr. T. C. Osborne 
Asst. Di rector  of Explorat ion 
New York Of f ice  

3. 4. G" 

Dear Mr. Osborne: 

I am pleased to transmit Mr. Graybeal's report on the Three R and 
Thunder Mountain Project Areas in the Patagonia Mountains, Arizona, 
and his memoranda on Zoning in the Patagonia Mountains and Vertical 
Zoning in TR-IO. 

The report, though rather long, records the excellent or lginal f ie ld  
work and thinking that we have come to expect from Mr. Graybeal. Mr. 
GraybeaI's work has defined a diatreme, closely related to mineral- 
ization that was unrecognized by a l l  previous workers in the Patagonias. 
His al terat ion studies, both o f  the surface and core, should help us 
both in further evaluation of this area and other ver t ica l ly  zoned 
deposits. 

Of part icular interest is Mr. GraybeaI's description of the Chief group, 
page ]0; or ig in of the Chief group, page 14; the Chief dlatreme, page.18; 
discussion of al terat ion zoning, page 24; discussion of mineralization 
zoning, page 29; discussion of  geochemical zoning~ page 38; and section 
on Evaulation, page 39. 

Very t r u l y  yo/urs, 

W. k. Kurtz ~-~ 

WLK:Ib 
Encs. 

cc: JHCourtright - w/o e n c s . /  
FTGraybeal - w/o encs. 



A M E R I C A N  S M E L T I N G  AND REPIN ING C O M P A N Y  
TUCSON A R I Z O N A  

November 30, 1973 5.H.C. 

Memorandum to: W. L. Kurtz 

From: F., T, Graybeal 

Thunder Mtn. Project -- 0042 
Monthly Report - Nov. 1973 

Hole TM-8 was advanced 541 f t .  from 2869-3410 f t .  The core graded 
from a hybrid breccia into a dense white quartz feldspar porphyry about 
3100 f t .  The latter is only weakly mineralized, although i t  is strongly 
altered to quartz and sericite. Chalcopyrite was the only copper mineral 
noted and its abundance is estimated to be everywhere less than 0.20% Cu. 
The pyrite content is also low, averaging 2-3 vol. percent mostly in veins. 
No assays or geochemical analyses were performed this month. 

The hole remains in good condition and core recovery is mostly above 
95 percent. The hole was reduced to BX at 3410 f t .  

Petrographic studies of fluid inclusions indicate the chalcopyrite 
mineralization from 1370-2160 f t .  may be a separate zone distinct from the 
mineralization encountered in TR-10. The TM-8 intersection could be related 
to the strong, NW-elongate As geochemical anomaly (trend surface) located 
about 1500 f t .  NE of TM-8 which would indicate significant size to the zone. 

Expenditures for this month were $9,000, leaving an estimated balance 
of $78,000. 

F .--~T i G ~ r ~ a y b e a ~ ~  " 

FTG:Ib 
Attach, 
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AMELICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 2, 1972 

Memorandum to: W. L. Kurtz 

From: F. T. Graybeal 

-d P' c.- 

W. L. K. 

'%~  i ~ 1972 

Evaluation of Kerr-McGee's 
Thunder Mtn. property, 
Patagonia Mtns., Arizona 

SUMMARY AND RECOMMENDATIONS 

An evaluation of the Thunder Mtn. property revealed that the strong- 
est mineralization occurs in the northern portion of the ground. Previous 
dr i l l ing by Kerr-McGee was concentrated in the centraI, Iess-well-mineral- 
ized part of the property due, in part, to errors in their interpretation 
of rock alteration. Therefore, this property s t i l l  possesses good potential 
for the discovery of porphyry copper mineralization at moderate depth. 

I recommend that the Thunder Mtn. property be acquired by ASARCO. 
As strong mineraIizat~on appears to continue northward, we should also 
continue our efforts to acquire the Anaconda ground. 

INTRODUCTION 

Approximately one week was spent on an examination of the Thunder 
Mtn. property owned by Kerr-McGee Corp. This property is located at the 
north end of the Patagonia Mtns. within the Sunnyslde alteration zone and 
covers approximately 3.5 square miles as shown on Figure I.  Their property 
map indicates in excess of IOO0 feet of overlap along a one-half mile jo int  
border with ASARCO's Trench group and indicates the need for an accurate 
survey of this bouhdary. 

Active exploration of the Thunder Mtn. property was begun by Kerr- 
McGee in 1362. Early work was guided by the discovery of strong]y miner- 
alized breccia pipes on adjacent ground he]d by West Range. Recent ex- 
ploration has been guided by geological s imi lar i t ies between this property 
and the recent discovery under Red Mtn. 

GEOLOGY 

Mapping by Kerr-McGee located one large and several small monzonite 
porphyry intrusions in the v i c i n i t y  of  the Thunder mine, and la te r  d r i l l i n g  
was concentrated in th is  area. A b r i e f  reconnaissance revealed the presence 
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of a large quartz monzonite porphyry intrusion northeast of the Sunny- 
side mine and numerous other dikes not shown on the Kerr-McGee map. In 
addition, at least four other rock types were recognized including alas- 
kite, agglomerate, tuff, and possibly argil]ite. The vastly differing 
response of these rocks to alteration emphasizes the need to understand 
their distribution more clearly. 

Shearing is common throughout the property particularly in the 
volcanic rocks. Numerous breccia structures have also been recognized. 
Several strong faults were noted in the core, although they were not ob- 
vious at the surface. 

All rocks within the l imits of the pyr i t ic  alteration shown on 
Figure 2 are thoroughly iron stained and altered to a fine-grained clay- 
sericite (?) mixture. The alteration pattern is clearly the result of 
supergene weathering by acid generated from the oxidizing pyrite and is 
not of hypogene origin, a fact I believe Kerr-McGee failed to consider 
when spotting their d r i l l  holes. 

Mapping of alteration by Kerr-McGee defihed a quartz-sericite- 
pyrite zone centering on the Thunder mine and surrounded by pyr i t ic  
alteration. I have examined rocks inside and outside of the quartz- 
ser ic i te-pyr i te zone and have found them to be equally well altered. 
Although the monzonite porphyry in this area appears more strongly altered 
than the surrounding wall rocks, i t  is no more altered than the quartz 
monzonlte porphyry found northeast of the Sunnyside mine. 

Further mapping in th is  area should pay pa r t i cu la r  a t ten t ion  to 
the d i s t r i bu t i on  of  hypogene minerals such as py r i t e ,  tourmaline, and 
pyrophy l l i te  whose widespread o c c u r r e n c e  must be regarded as favorable 
indicat ions of  porphyry copper minera l iza t ion.  In add i t ion,  the presence 
of  enargi te,  with minor chalcoc i te ,  in d r i l l  core and on small dumps 
confirms e a r l i e r  in te rpre ta t ions  that th ls  area is wi th in  a central  Cu-As 
metal zone and may possibly over ly high grade disseminated copper mineral-  
izat ion.  

GEOCHEMISTRY 

Geochemical sampling was performed by Kerr-McGee on the northern 
ha l f  of  the Thunder Mtn. property,  and the resul ts o f  t he i r  work fo r  Mo 
and As a r e  shown on Figure 3. I t  is important to note that  the areas of  
+20 ppm Mo and +50 ppm As ar e only coincident in the northernmost por t ion 
of  the area and both appear to continue beyond the l im i ts  of  Kerr-McGee's 
sampling and on to the Anaconda ground. 

To supplement and check Kerr-McGeeJs work, twenty-seven samples 
were col lected and analyzed for  Mo, As, Pb and Zn. The resul ts  fo r  Mo and 
As confirm the pattern establ ished by K e r r - M c G e e ,  although the a r e a  of +20 
ppm Mo appears somewhat smaller. The resul ts  fo r  Pb and Zn are shown on 
Figure 3. The 200 ppm Pb and 50 ppm Zn contours are almost exact ly  coin- 
cident and tend to form a halo around the Mo and As anomalies. 
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DRILLING 

Nine diamond d r i l l  holes have been completed by Kerr-McGee wlth 
five of these in breccia pipes. The location and depth of these holes 
are shown on Figure 2. Dri l l  logs for al l holes and core for ho}es TM-5, 
6, and 7 were examined in detai l .  Hole BB-I carried by far the most cop= 
per, averaging roughly 0.30~ Cu for the entire hole. All other holes 
averaged 0.10% Cu or less as shown on Figure 2. The most abundant copper 
mlnerals seen in the core were enargite, chaIcocite, and traces of chalco- 
pyrite. Examination of the core showed that bleaching and the develop- 
ment of  clay was more common in the near surface oxidized zones, again 
indicat ing the presence of  supergene a l t e ra t i on .  

Hole TM-6, which was bottomed at 3031 feet, provided the one deep 
test on the Thunder Mtn. property. Kerr-McGee logged intense potasslc 
alteration at 2000 feet continuing to the bottom. Within this interval, 
I counted four I/8 inch chaicopyrite veins and a single one foot section 
of disseminated chalcopyrite. My interpretation of this interva] is that 
the rock is a weakly pyritized, overall fresh quartz rnonzonite which lies 
outside of the area of strongest mineralization. This interpretation is 
supported by the very low overall copper content of the hole which averaged 
0.02% Cu and by the distribution of geochemically anomalous rock samples. 

The Kerr-McGee s t a f f  noted that s i m i l a r i t i e s  between th is  rock 
and that encountered at Red Mtn. provided s u f f i c i e n t  encouragement to 
continue the hole, although they declined to discuss what these s im i l a r -  
i t i es  were. The rock showed ] i t t l e  resemblance to the strong potassic 
a l t e r a t i o n  a t  the S i e r r i t a  and San Manuel mines. However, the in terval  
from roughly 1000-2000 feet  did show strong clay,  s e r l c i t e ,  hydrothermal 
b i o t i t e ,  and 5-10 percent py r i te  a l l  of  obvious hypogene o r i g i n ,  thus 
demonstrating the presence of  a l t e ra t i on  t yp i ca l l y  associated although 
not necessari ly confined to porphyry copper ore zones. 

Of addidonai in te res t  are the resul ts of  three holes d r i l l e d  in 
1951 by ASARC0 on the BX breccia which l ies north o f  the Sunnyside mine 
and on ground now held by Anaconda. This work establ ished a reserve of  
2.7 m i l l i on  tons averaging 0.48~ Cu mostly as enargi te.  

CONCLUSIONS AND RECOMMENDATIONS 

The concentrat.ion of  the Kerr-McGee d r i l l i n g  near the Thunder 
mine apparently resui-ted in par t  from the f a i l u r e  to recognize that  the 
major i ty  of  the a l t e ra t i on  in th is area was of  supergene o r ig in ,  In 
addi t ion,  they did not attempt to map rocks other than monzonite, although 
di f ferences in rock type exert  a strong influence on the type and pat tern 
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of  resu l tan t  a l t e r a t i o n  and m ine ra l i za t i on .  F ina l l y ,  they f a i l e d  to 
locate the s t rong ly  p y r i t i z e d  quartz monzonite porphyry north of  the 
Sunnyside mine. These e r ro rs  emphasize that  a complete reexamination o f  
th is  proper ty  is needed to accurate ly  guide f u r t he r  exp lo ra t i on .  

The available evidence suggests that thls property still possesses 
excellent potential for ore grade porphyry copper mineralization. This 
potential appears best in the northern portion of the ground due to: 

l . )  coincident Mo and As geochemical anomalies in the Sunnyside 
a rea 

2.) increased copper grades in breccia pipes d r i l l ed  in the 
Sunnyside area, and 

3.) the absence of copper mineralization and strong a l terat ion 
at dept h in the Thunder mine area. 

In add i t i on ,  large a l t e red  areas south o f  the Thunder and east o f  the 
Volcano mines have not yet been evaluated. It is very d i f f i c u l t  to predict 
the depth of the potential ore grade mineralization, however, i t  should 
be shallower than the 3900 feet encountered at Red Mtn. 

I f  a reasonable agreement can be reached wi th Kerr-McGee, I 
s t rong ly  recommend that  the Thunder Mtn. proper ty  be acquired by ASARCO. 
The locat ion  o f  the more s t rong ly  mineral ized por t ion  o f  t h i s  ground 
a lso emphasizes the need f o r  successful negot ia t ions  wi th Anaconda. 

F. T. Graybeal 
FTG: s g 
attach, 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 22, 1972 

J. H. ( ; ,  

SEP p,-  972 

Mr, J. J. Col l i ns  
D i rec to r  o f  Exp lora t ion  
New York Of f i ce  

Mining Authorization Request 
Thunder Mountain Project 
Kerr-McGee Joint Venture 
Santa Cruz County, Arizona 

Dear SIrl 

My August 11, 1972 Mining Authorization Request - -  Anaconda 3R Property - -  
included two enclosures= UEvaluation of Kerr-McGee's Thunder Mt. Property" 
and HEvaluation of the Sunnyside Area~, Those reports pointed out that a 
deep, ve r t i ca l l y  zoned, primary copper target, similar to Kerr-McGee~s 
Red Mountain deposit, exists within ground controlled by Anaconda and 6y 
Kerr-McGee and recommended that ASARCO part icipate in the exploration of  
both properties. The exploration proposal for the Anaconda property was 
approved September 6, 1972. 

I am now requesting approval of  a jo in t  venture exploration program with 
Kerr-McGee on thei r  Thunder Mountain property. I am again enclosing, for 
your convenience, the two reports mentioned above. 

The general Land Status is shown on Attachment A. As you are aware, we are 
cu r ren t l y  eva lua t ing  Kerr-McGee=s data on t h e i r  Red Mountain porphyry copper 
deposi t  and w i l l  probably make a recommendation f o r  ASARCO t o - p a r t i c i p a t e  
in the continued exp lo ra t i on  o f  t h i s  important copper d iscovery.  Pa r t i c i pa -  
t ion  in the three proper t ies  (Thunder Mountain, 3R, Red Mountain) w i l l  g ive 
ASARC0 a commanding land pos i t i on  wi th in  the a i t e r a t i o n  zones in the northern 
Patagonia Mountains and provide room f o r  any fu tu re  mining operations,. 

Our program on the Kerr-McGee ground wi l l  be the d r i l l i ng  of three deep holes 
(+3000' each) over a 3-year period. These holes are tentat ively located on 
Attachment B but f inal  positioning may be changed upon completion of d r i l l  
hole TR-IO, currently 1300' deep in a strongly s i I i c i f i e d ,  pyr i t lzed breccia 
with traces of enargite. Attachment B a]so shows: 

A. Red Mountain altered and pyri t ized zone with the location of the 
+5 ppm moly-in-rock anomaly and outl ine of Kerr-McGee deep porphyry 
copper discovery. 

B. 3R-Thunder Mountain altered and pyr l t ized zone with 1ocat'ion of the 
+5 ppm moly-ln-rock anomaly. 
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Our terms wlth Kerr-McGee call for a firm work cormnittment of $150,000 to 
be spent over a three-year period ($50,000 per year). Then ASARCO would 
have to spend an additional $750,000 over the next three years, with right 
to terminate at  any t ime, to earn i ts  50~ in te res t .  

We do not plan to in i t ia te  any dr i l l ing until af ter  the f i r s t  of the year. 

I have reviewed the Thunder Mountain request with Mr. Courtright and he 
concurs that this represents a legitimate exploration target. 

I f  you agree, please request a Mining Author izat ion in the amount o f  
$|50,000 to cover ASARCO=s f i rm work committment fo r  the 3-year period. 
Forms 302-M and 302-HA are enclosed, 

Respect fu i  l y ~  

W. L, Kurtz 

WLK:lad 
Attachs A & B 
Encs. - Forms 302-M & 302-MA 

Reports as noted 

CC:  JHCourtright m w/attachs & f o r m s = ~  
RBCrist - " " 

FTGraybeal - w/o encs. or at tachs. 
ADCoumides - w/forms only 
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AUTHORIZATION FOR MINERAL EXPLORATION 

19.~ Originating O f f i c e  . . . .  ~ q g ~ q ~ . ~ . ~  . . . . . . . . . . . .  

DESCRIPTION: THUNDER HOUNTAIN PROJECT 

LOCATION OF PROSPECT/PROJECT: Six miles south of Patagonia, 
Santa Cruz County, Arizona 

PARTNERS:- Kerr-HcGee Corporation 

Partner's Per Cent ..... 5Q~ .......... 

COMPANY: I'X'I ASARO0 
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WORK CONTEMPLATED: 

During a three-year per iod, complete three 3pOOO-foot 
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