
The following file is part of the 

James Doyle Sell Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 
have indicated what we know about copyright and rights of privacy, publicity, or 
trademark. Due to the nature of archival collections, we are not always able to identify 
this information. We are eager to hear from any rights owners, so that we may obtain 
accurate information. Upon request, we will remove material from public view while we 
address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
520-770-3500 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 
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FORM 302-MB (9/79) New York No...O.O'.{':>.-: ~.'.7 . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  19 . . . .  New York Originating Office . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

No ............ :....T.h.un.d. er..M.Q.untain Project 

Present total Estimated Cost (Form 302-MA attached) 

Amount previously authorized (date• 0 0 4 2 .  1 1 / . 7 5  

Ba!ance for which Authorization is now requested 

S .4.2.1. ,.q o.q. 

s .3.4.s.,.q0o. 

s. .  7.6. ,.q .o.o.. 

ADnlTIONAL WORK CONTEMPLATED: 

Complete 1982 work con~itments with Kerr-McGee by drilling 
I000 ft. hole and casing for re-entry. Collect accumulated 
overrun from drilling and salaries since 1979. 

EXPLANATION OF INCREASED COST: 

High grade intersections justify holding the property. A" 
/ 

%viewed by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ACC 'T .  MGR.  OR CHIEF  ACCN 'T .  

j~=~,,:.:-,. ~, '  K E E F E 
Approved by .. : . . .  ~'. < . . '  . . . .  ,: . . . . . . . . . . . . . . .  : . . . . . . .  

CONTROLLER 

Acco:mt EXPLORATi0:N 'EXPENSE 
~ g e a b l e  to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

70  BE  F ILLED IN  BY  CONTROLLER O ! 

Recommended by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
,SUPERVISOR 

Approved by ~ " ~ "  ~ . . . . ~ .  " ~  
"' i , ' . '¥:" G r & ) ' ~ a i  . . . . .  " ~ ' ~ ' ~ ~  

Approved by Advisory Committee 

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

Approved by Board of Directors 

• ° ° * • • ° • o o • ° ° • ° ° * , • •  . . . . . . . .  ° ,  . . . .  • . . . . . . . . . .  ~9  . . . . .  

oo •oooo t  . . . .  ° ° ° . o  . . . . . . . . . .  ° . . . .  ° . . . . . . . .  ° . . . . . . . . .  

SE  C i~E~ A~]Y 



AS/U O Southwestern Exploration Division 

January 4, 1983 

Mr. R. L. Brown 
Vice President of Exploration 
New York Office 

Supplemental Exploration 
Appropriation Request 

Thunder Mountain Project 
EA-O042 
Santa Cruz County, AZ 

Dear Sir: 

Attached is the SEA request for $55,000 to fulfill the 1983 work commit- 
ment on the Kerr-McGee Thunder Mountain option. The drilling willbe the 
continuation of hole TM-14, presently at a depth of 910 feet, and wil] then 
be cased for reentry after expenditure of the monies. 

The requested monies will cover dril]Tng, supervision, and assaying, and 
will fulfill the 1983 assessment work (due September I) for the contiguous 
Thunder Mountain (159), Trench (7), and 3R (96) claims. The Work commit- 
ment option agreement with Kerr-McGee is $50,000 per year. 

Thunder Mountain claims adjoin the Trench Project where a previous inter- 
cept of copper-lead-zinc-silver values has been made. 

If you approve of the above expenditure, please request a supplementa] 
appropriation. Attached is a location map and the form 302-MB. 

JDS/cg 

Attachments 

CC: WLKurtz 
RBCrist 
JRStringham 
AJRobles (Form only) 

James Sii l  
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FORM 302-MB (9/79) New York No . . . . . . . . . . . . . . . . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

January  4,  1983 Originating Office. SWED, Tucson~. AZ " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

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

EA-0042-00 t h r u  
No ..... EA-004.2-07. " .Thun.der. Mounta in, Santa 

Present total Estimated Cost (4:er-m-802-M~t.taohed) 

Amount previously authorized (date .1.0../7.2.: 1. 0./8.2...) 

Balance for which Authorization is now requested 

Cruz Co . ,  AZ 

$ .47.6.,.q09... 
$ .4.21.,.q0..0... 

$...5.5.,.ooo... 

ADDITIONAL WORK CONTEMPLATED: 

Deepen hole TM-14, presently at a depth of £10 feet, and case for reentry. 

EXPLANATION OFINCREASED COST: 

A d j a c e n t  h i gh  grade i n t e r s e c t i o n s  
j u s t i f y  h o l d i n g  the  p r o p e r t y  

and fulfilling the work commitment 

Reviewed by . . . .  d;;:~[.S . , ~ . ~  . . . . . . . . . . . . . . . . . . . . . . .  
~ f  ACC'T. MGR. OR CHIEF ACCN'T. 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTROLLER 

Account 
Chargeable to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY CONTROLLER 

Recommended by :.>._~-.~z'./:&.C{.~...-~.~_-~:..s.u.p~,~64 
J. D. Sell 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VICE PRESIDENT 

Q ~,pproved by Advisory Committee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . . . . .  

PRINTED IN U.S.A. 

Approved by Board of Directors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . . . . .  

SECRETARY 
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EXPL ANATIQN 

ASARCO INC. Trench Group 

ASARCO-Kerr McGee Thunder Mtn 
Joint Venture 

ASARCO°Anocondo 3R 
dOiflt Venlure 

m Mendozo--41umboidt Group 
tASARCO INC.) 

Kerr-McGee-Red Mtn. 

~ I L|chty-Argentor 

( eZi'} k " ~  i Drill hole ehowinQ depth 

C) Proposed drill hole 

ASSAY DATA KEY 
depth - length - °/o Cu- miner OI 

3860'-350'- 0,59- cp 

GEOLOGIC LEGEND 

cp- cholcopyrtto 
CV- Covellite 
co- cholcocite 
en-enorgife 

TO ACCOMrANY ~_~z~j~ ~ 

DRILl MAP 

TRENCH PRO~IECT 
B 

THUNDER MTN, PRO~)ECT 
PATAGONIA MTNS. 

Santa Cruz County, Arizona 
SCALE t t"s IO00' 

ER.K Dec.jI981 

J 

MVK 4(~48 



ASAI O New York Office 
Office of the Secretary 

September 19, 1983 

Mr. R. L. Brown, Jr.: 

The following is an extract from the minutes of the 

Advisory Committee meeting held August 17, 1983: 

Exploration Appropriation #0042-08 
Arizona 
Thunder Mountain Project 

The Thunder Mountain Project requires assessment work on 159 
unpatented claims which will be completed by deepening hole TM-14. 
Drilling in TM-14 will also cover assessment work for seven 
claims in the Humboldt group and 97 claims in the 3R group. The 
263 claims will require an aggregate expenditure of $27,000 for 
assessment year ending September i, 1983. This work will also 
complete the 1982-1983 work commitment on the Thunder Mountain 
ground under the terms of the agreement with Kerr-McGee. 
Estimated total expenditures for assessment work will be $32,000 
which will include $27,000 for drilling and $5,000 for geological 
studies, drill supervision and assaying. 

Advisory Committee approval of an expenditure of $32,000 is 
requested. 

There was approved a supplemental exploration appropriation 
of $32,000 for drilling, geological studies, drill supervision 
and assaying at the Thunder Mountain Project, Arizona. 

CC : 

FJG:jw 
Enc. 
R. J. O'Keefe - w/eric. 
S. P. McCandless - w/enc. 

F. J. Goldthwait 
Assistant Secretary 

J. D. ~Sell 



FORM 302 -MB (9/79) N e w  York No...C.'. .O..~. ,~.-.(-:" ~ . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . . . . .  J.u..ly..2.8 . . . . . . . . . . . .  19.8.3... Or ig ina t ing  Off ice . . . .  .S.WED.. - .  Tu.c..s.oA ,.. A Z . . . . . . . . . . . . . . . .  

App l i ca t i on  is he reby  made  for supp lemen ta l  Appropr ia t i on  to cover  cost,  in excess  of or ig ina l  es t imate,  of work  
au tho r i zed  by New  York. 

EA-0042-00 through 
No . . . . .  .F~. T0.0.4 " 2 -0 .7  . - .  T.[-{b~..D.E.?,:..MOUNTAIN PROJECT, 

Present  total  Es t imated  Cost  

A m o u n t  p rev ious ly  au tho r i zed  (date..1.0./.7.2.7.1.0./.8..2..) 

Ba lance  for wh i ch  Au tho r i za t i on  is n o w  reques ted  

Santa Cruz Co., AZ 
~ 3  

$.k-~.,0P~.. 

$.#A&,gPA.. 

$ . . ~ . .  

A D D I T I O N A L  W O R K  C O N T E M P L A T E D :  

Deepen hole TM-14, presently at a depth of 910 feet, and case for reentry. 

E X P L A N A T I O N  OF I N C R E A S E D  COST :  

Adjacent high-grade intersections and fulfilling the work 
justify holding the property. 

commitment 

J 

- ,  . . . . . . . . . . .  R e v i e w e d  by . . . .  <,1 '..:-4..:.d~'v "" • • 
~88 f h'~6~oR CH,EF ACCN T. -, T - - ~ " - - " ~  ~ " f " ~ "  ' ~"~b 

F '~ fp i  C;p, A T I ~ t , i  .rz'.,r.~irl:,.,:,,j. " ' : "  : r',~, ~ ~.,,_,,aryeau~e to .,,4 .... ,,-.,-{ ......... ,~. ..... ~-~b¢: . . . . . . . . . . . . .  
T O  B E  F I L L E D  IN  B Y  C O N T R O L L E R  

Recommended by 

4p- / 

A p p r o v e d  by "'" " ""  " 4 v 1 4 ~ ~  

~pproved by Adv i so ry  Commi t tee  

. . . .  . ~ . ~ . . i .  ! .  ! 9 . 8 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . .  19  . . . . .  

Y d ,/~ -TTP .4 ,_'---obZ- 
P R h % ' - ' E D  ~N U S A.  

A p p r o v e d  by Board of D i rec tors  

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

. . . . . . . . . . . . . . . . . . . . . .  ° .  . . . . . . . . . . . .  . . .  . . . . . . . . . . . .  
S E C R E T A R Y  



New York, August 8, 1983 

MEMORANDUM FOR: Advisory Committee 

Thunder Mountain Project 
Arizona 

The Thunder Mountain Project requires assessment work 
on 159 unpatented claims which will be completed by deepening 
hole TM-14. Drilling in TM-14 will also cover assessment 
work for 7 claims in the Humboldt group and 97 claims in 
the 3R group. The 263 claims will require an aggregate ex- 
penditure of $27,000 for assessment work ending September i, 
1983. This work will also complete the 1982-1983 work com- 
mitment on the Thunder Mountain ground under the terms of 
the agreement with Kerr-McGee. Estimated total expenditures 
for assessment work will be $32,000 which will include $27,000 
for drilling and $5000 for geological studies, drill super- 
vision, and assaying. 

Advisory Committee approval of an expenditure for $32,000 
is requested. 

~. T. @r~ ~beal 
F. T. Graybeal 

bcc: WLKurtz 
JDSell 

i 

Note for Messrs. Kurtz and Sell 

The above request is a substantial reduction from the 
request made by Mr. Sell in his letter of July 28, 1983. • 
Following several phone calls, I understand that an expend- 
iture of approximately $23,000 will fulfill our work re- 
quirement due October I, 1983 with Kerr-McGee. FTG 

XC -7-~_B~_/~/< t ~//z./~y RECEIVE.;: 
J-/2 F AUG 2  98j" 
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FROM: 

To: 

7" D. SELL 

WLK 
JRS 
A JR 
FRK 
TCB 

3 August 1983 

The Thunder Mountain (EA-0042) SEA 
Request for $70,000 (dated July 28, 
1983) has been denied by the New 

York office. 

A new request for approximately 
$40,000 is being prepared by F. T. 
Graybeal and copies of the revised 
SEA will be forwarded from N.Y. 



............ ~ 7,¢#'-';- 
b 

,,'Y~.d,.~ .~..~J,/_~ ~M-,',/s,~d<"x-"-~,,; #a~-o.~.-o 
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ASP.qCO Southwestern Exploration Division 

July 28, 1983 

Mr. R. L. Brown 
Vice President of Exploration 
New York Office 

Supplemental Exploration 
Appropriation Request 

Thunder Mountain Project (EA-O042) 
Santa Cruz County, AZ 

Dear Sir: 

Attached is the SEA request for $70,000 to fulfill the 1983 work commitment 
on the Kerr-McGee Thunder Mountain option. The ~lling will be the c~n- 
tinuation of hole TM-14, presently at a depth of/~0 feet, and the hpl~ will 
be cased, if necessary, for reentry. ~ ~ ' / 

The requested monies w111 cover the drillin~-~upervision, a~y/ng, and /J 
previous overrun, and will fulfill the ~983~ssessment work ~(~ SepKembeL~l) / 
for the contiguous Thunder Mountain (16~,~rench (7), and 3/(96) f ii~m~ | 
The work commitment option agreemen~i~h Kerr-McGee i~,000 per year' 
with an additional $8,500 being inA4rrears for 1982.~ 1 / 

Thunder Mountain a~doza clai~s~adjoin the Trench Project wher~ 4pre- 
vious mineral intercept ~f ~pej-lead-z/inc-silFer values has been~de..,/"~" 

If you approve of ~the above e~enditur~s, plea~erequest a Supplemental ,<.~v 
Appropriation. Attached ~s ~ locati~ ma~¢ ~Form 302-MB. \ , ~J 

\ / 

Attachments 

CC: WLKurtz 
JRStringham 
AJRobles (Form only) y/ 



FORM 302-MB (9/7¢J) New York No . . . . . . . . . . . . . . . . . . . .  

APPt. ICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 
o 

. . . . . . .  3..u. ].y..2.8 . . . . . . . . . . . .  19.8.3.. Originating Office SWF, D - Tucson~ AZ 
. . . .  , ° .  . . . . . .  . , . . % , + °  ° o . , ,  . . . . . . .  , . . . . . .  

Application is hereby made for supplemental Appropriation to cover cost, in 
authorized by New York. 

EA-0042-00 through 
No ..... .EA.-00.42707..-....T~...E.R.MOUNTAIN PROJECT, Santa Cruz Co/, 

Present total Estimated Cost 

Amount previously authorized (date..1.0./.7. 2 .--.1.0./.8.2..) 

Balance for which Authorization is now requested \ ~  

ADDITIONAL WORK CONTEMPLATED: 

AZ 

4 ~IIO00 

inal estimate, of work 

$.~Y~,00~.. 

$...!Q,OP~.. 

Deepen hole TM-14, presently at a of 910 feet, and case for reentry. 

1 

EXPLANATION OF 

Adjacent high,grade int:~se~t:ions 
Justify holdln~ the pro[ '. 

/ 
/ 

Reviewed by . . . . .  k~.ii~F=h~ 6~ 6~,~/,ddm'.i 

/ 
Approved by . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . .  

CONTROLLER 

Account / 
Chargeable to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY CONTROLLER 

and fulfilling the work counnltment 

J D Seil SUPERVISOR 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VICE PRESIDENT 

~ j  \pproved by Advisory Committee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . . . . .  

Approved by Board of Directors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  19 . . . . .  

PRINTED IN U.S,A. 



ASSAYS Cu Pb Zn Ag ~ % ~  
4120'-40' 4.48 0.31 0.60 2.20 ~'~:~. ~.~ 
4540'-27'  1.22 0.67 0.33 4.05 ~.~.~i~ 

....................... " T C H - 2  % oz/'r % 
~ %  ASSAYS Cu Pb Zn Ag Mo 

.... " ...... 4 0 5 0 - 7 '  1.27 0.46 0.60 1.5 .006 

4 1 0 0 - 9 '  0.10 1.02 1.05 1,9 .003 
4427-59'0.71 0.21 0.12 1.2 .012 
4195-14 ~ 232 0.75 0,09 5.9 .050 
4 2 0 9 - 6 '  0.09 3.35 3.34 1.6 .005 

~ /  :i 4243 -69 '0 .27  2.50 3.12 L7 .0IS 
~l,~.~ ~ 4450-40 '  0.11 I.S7 1.37 3.2S~04 
~ % ~  ":~!~ 46SS-57 = 4.30 4.97 17_..2 10.8 .000 
~ ~ "~ 4767-124' 0.23 0.86 14.1 7.4 .000 
l ~ .  ~: :~ '~ 4913" 8' 0.04 0.28 4D 2.9 .000 

~ , ~ *  5216- I' 0.04 L7 2.1 1.6 .000 
~..~:%~;.~,. . ,4o7-~'  o.4s ,.2 ,,.o 2 2  

in Production'• 
= 96700 Tons 

5~40'-0.66--cv 

::Vein Produ~ 
! "~1200 Tons, 
~'~ 1.0 Cu ;' 
!! 7.0 P b  
;~ 1.5 Zn 

~.. 1 : 3 9 0 7 " 4 . 5 '  
12.68 Pb _.. %~ "~ 
14.52 2n ....... ~ '~  

~'~.OOI Au ;~ "~. "%. 

)SEPHINE-TRENCH "~ 
"~.~ Vein Produchon ;> 

NORTH 

.004 Au 

I--7 
I---] 
F-q  

I--1 
I---I 
I---1 

EXPL ANA T/ON 

ASARCO INC. Trench Group 

ASARCO-Kerr McGee Thunder Mtn. 
Joint Venture 

ASARCO-Anocondo 3R 
Joint Venture 

Mendozo-Humboldt Group 
(ASARCO INC.) 

Kerr-McGee-  Red Mtn. 

Lichty-Argentor 

, BB-,..~.....O| Drill hole showing depth (824') 

(~ Proposed drill hole 

ASSAY DATA KEY 

depth-length - °/o Cu- mineral 
3860' - 3 5 0 ' -  O. 5 9 -  cp 

GEOLOGIC LEGEND 

cp- cholcopyrite 
cv -  covellite 
cc -  cholcocite 
en -enargite 

I T0 ACC0 I~vl £AN ¥ ~ ~ 1 ~ - . ~  

DRILL MAP 

TRENCH PROJECT 
& 

THUNDER MTN. PROJECT 

P A T A G O N I A  M T N S .  
S a n t a  C r u z  C o u n t y ,  A r i z o n a  

SCALE ' I"= I O O O '  
ER.K Dec.,1981 

MVK 4 0 4 8  
Illlllllllll| ...... llIHll IlIHI7 



ASARCO Southwestern Exploration Division 

February i0, 1984 

Mr. R. L. Brown 
Vice President of Exploration 
New York Office 

Supplemental Exploration 
Appropriation Request 

Thunder Mountain Project 
(EA-0042) 

Santa Cruz County, AZ 

Attached is the location map and the Form 302-MB requesting $60,000 to 
cover the $50,000 work commitment to Kerr-McGee, the $6,000 arrears for 
previous years, and support. 

The request will fulfill the 1984 assessment work for the contiguous 
Thunder Mountain (160), Trench (7), and 3R (97) (total 264) claims. 

Drill hole TM-14 is capped for reentry and is presently at a depth of 
1705 feet. Drilling will resume in TM-14 and will be recapped upon 
expenditure of the K-M work commitment agreement. 

If you approve of the above expenditures, please request a Supplemental 
Appropriation. 

JDS/cg 

Attachments 

cc: WLKurtz 
JRStringham 
AJRobles (Form only) 

/ ~7;:S" James D. Sell 
j- / 



FORM 302-MB (9/79) New York No . . . . . . . . . . . . . . . . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

F e b r u a r y  10 .19 84 Originating Office.. SWED - Tucson ,  AZ 

Applicationishereby madeforsupplementalAppropriationto covercost, m excessoforiginalestimate, ofwork 
authorized by New York. 

EA-0042-00 through 
NO...EA..-004.2.708,..T.H.U,~. DER. MOUNTAIN PROJECT, 

Present total Estimated Cost (Form 302-MA attached) 

Amount previously authorized (date..10/.72.-0.8./8.3..) 

Balance for which Authorization is now requested 

Santa Cruz Co., AZ 

$ . . 6 0 , 0 0 0 . .  

ADDITIONAL WORK CONTEMPLATED: 

Deepen hole TM-14, presently at a depth of 1705 feet, case, and cap for 
reentry. 

EXPLANATION OF INCREASED COST: 

Ongoing program for fulfilling the work commitment, to justify holding the 
property, and exploring for the silver-copper-lead-zinc intercepts as found 
in adjacent holes. 

. . . . . . . . . . . .  ~,C(~'I". ~I"G'R. OR CHIEf ~ ,~(~(~N:T" ~ ~ 
Reviewed b y . .  ~ . .  , ~ 2 ~  Recommended by . . ~ ,Z . . , f ' J . ~  . ~ : / J . . - / i ~ . ~  .-~.'-~. ~ . . . . .  

- - I I  James D. S e l l  SUPERVISOR 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C O N T R O L L E R  

Account 
Chargeable to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE F ILLED IN BY C O N T R O L L E F  VICE P R E S I D E N T  

•DApproved by Advisory Committee 

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

PRINTED IN U.S.A.  

Approved by Board of Directors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19. .... 
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Southwestern Exploration Division 

June 26, 1985 

R. L. Brown 
Vice President Exploration 
New York Office 

Supplemental Exploration 
Appropriation Request 
Thunder Mountain Project 
(EA-OO42) 
Santa Cruz County, AZ 

Attached is the location map and Form 302-MB requesting $25,000 to cover 
the assessment work on a total of 248 claims in the Patagonia Mountains. 

This request will fulfil] the 1984-1985 assessment work by reentry hole 
TM-14, and applying the work to the contiguous Thunder Mountain (160 claims), 
Three-R (49 claims, reduced from 97), Ventura (32 claims, reduced from 91), 
and Trench (7 claims, Humbolt-Mandosa) claims. 

Both Three-R (Anaconda) and Ventura (Noranda) have agreed to a reduction in 
their respective claim blocks to the numbers given above. Thunder Mountain 
(Kerr-McGee) has not agreed to a reduction and the claim number reflects 
their entire block. Asarco has requested a reduction from 160 down to 93 
claims on the Thunder Mountain block. If such an agreement is reached prior 
to the expenditure, then such expenditure would be reduced by $6,000 for 
assessment on only the 93 claims. 

Diamond drill hole TM-14 is capped for reentry and is presently cased NX to 
2613 feet and open NX hole to 3075 feet. The requested monies will allow 
us to drill some 600 feet of new hole, log the interval (3 days), and minor 
assaying. The target of silver-copper-lead-zinc is expected below the 
4000 foot depth. In the adjacent holes, the best interval in TCH-2 was 
57 feet of 1.3% Cu, 4.97% Pb, 12.2% Zn, 10.8 opt Ag, with TCH-2A having 
40 feet of 1.48% Cu, 0.31% Pb, 0.60% Zn, and 2.20 opt Ag. 

If you approve the above expenditure, please request a Supplemental 
Appropriation. 

JDS:mek James D. Sell 

cc: A. J. Robles 
F. R. Koutz 



FORM 302-MB (9/79) New York No . . . . . . . . . . . . . . . . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

June . . 1 9 8 5  Originating Office . . . . .  S. W .E .D..-.. T u.c.s, o n .,..A. Z . . . . . . . . . . . . . . .  

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

EA-0042-O0 t h r u  
EA-0042-9,  Thunder  Mounta in  P r o j e c t ,  Santa Cruz Co. ,  AZ 

N O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Present total Estimated Cost ( k e ~ X r ~ ) G O ~ l ~ t ~ ( ~  

Amount previously authorized (date.. ! .0/.7.2.-..2/.8.4..) 

$.538.,.q00.. 

$ .s! s.,.qg9... 

Balance for which Authorization is now requested $..;5.,.qQQ... 

ADDITIONAL WORK CONTEMPLATED: 

Deepen hole TM-14, presently at depth of 3075 feet, and 
cap for reentry. Approximately 600 feet of new hole, 
logging, and assaying to be done. 

EXPLANATION OF INCREASED COST: 

Ongoing program for fulfilling the work commitment, to justify holding 
the property, and exploring for the silver-copper-lead-zinc intercepts 
as found in adjacent holes. 

Reviewed by . .. ~ . . . . . . . . . . . . .  
k66÷ ~bh~ 64 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTROLLER 

Account 
Chargeable to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY CONTROLLER 

Recommended by O ~ . / . ~ . .  '~~:~'~'SUPE~,~54 
James D. Se l l  

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VICE PRESIDENT 

)Approved by Advisory Committee 

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

PRINTED tN U.S.A. 

Approved by Board of Directors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9  . . . . .  
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Southwestern Exploration Division 

June 26, 1985 

R. L. Brown 
Vice President Exploration 
New York Office 

Supplemental Exploration 
Appropriation Request 
Thunder Mountain Project 
(EA-O042) 
Santa Cruz County, AZ 

Attached is the location map and Form 302-MB requesting $25,000 to cover 
the assessment work on a total of 248 claims in the Patagonia Mountains. 

This request will fulfil] the 1984-1985 assessment work by reentry hole 
TM-14, and applying the work to the contiguous Thunder Mountain (160 claims), 
Three-R (49 claims, reduced from 97), Ventura (32 claims, reduced from 91), 
and Trench (7 claims, Humbolt-Mendosa) claims. 

Both Three-R (Anaconda) and Ventura (Noranda) have agreed to a reduction in 
their respective claim blocks to the numbers given above. Thunder Mountain ~ 
(Kerr-McGee) has noc agreed to a reduction and the claim number reflects 
their entire block. Asarco has requested a reduction from 160 down to 93 
claims on the Thunder Mountain block. If such an agreement is reached prior 
to the expenditure, then such expenditure would be reduced by $6,000 for 
assessment on only the 93 claims. 

Diamond drill hole TM-14 "s capped for reentry and is presently cased NX to 
2613 feet and open NX hole to 3075 feet. The requested monies will allow 
us to dri]l some 600 feet of new hole, log the interval (3 days), and minor 
assaying. The target of silver-copper-lead-zinc is expected below the 
4000 foot depth. In the adjacent holes, the best interval in TCH-2 was 
57 feet of 1.3% Cu, 4.97% Pb, 12.2% Zn, 10.8 opt Ag, with TCH-2A having 
40 feet of 1.48% Cu, O.31% Pb, 0.60% Zn, and 2.20 opt Ag. 

If you approve the above expenditure, please request a Supplemental 
Appropriat ion. 

/~-~<i.~_-~ ~ A-~ ~- -'~-~-~7~<,~ <~--<-~ ~>~. 1~zs-. ~ ..,, ,-_ _ L- - 
, - " J " T J ' # . . t  ~..~'~.-~,.~,_e~t~cy " ~  . . , ~ . ~ v . ~  . . . . .  ~ .  .,, . ~ , . . ~ , ~ : ~  ~ . . / . / J - / , . ~  ~t_~..<.. .~.. . ,  - . ~ ' < ' ~  ~'~'~'~'~'~'~'~'~'~ ~ c < ' ' ~ -  
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/ " ~ "  James D. Sel 1 JDS:mek 

Iv 
cc: A. J. Rob les ~ 7j~'~ 

F. R. Kout:, ~ ,¢~ ~,'--o. ~ ~/~-~" ~,O_,_~,z~,+~ 



Southwestern Exploration Division 

June 26, 1985 

Jbs 

R. L. Brown 
Vice President Exploration 
New York Office 

Supplemental Exploration 
Appropriation Request 
Thunder Mountain Project 
(EA-O042) 
Santa Cruz County, AZ 

Attached is the location map and Form 302-MB requesting $25,000 to cover 
the assessment work on a total of 248 claims in the Patagonia Mountains. 

This request will fulfill the 1984-1985 assessment work by reentry hole 
TM-14, and applying the work to the contiguous Thunder Mountain (160 claims), 
Three-R (49 claims, reduced from 97), Ventura (32 claims, reduced from 91), 
and Trench (7 claims, Humbo]t-Mendosa) claims. 

Both Three-R (Anaconda) and Ventura (Noranda) have agreed to a reduction in 
their respective claim blocks to the numbers given above. Thunder Mountain 
(Kerr-McGee) has not agreed to a reduction and the claim number reflects 
their entire block. Asarco has requested a reduction from 160 down to 93 
claims on the Thunder Mountain block. ~If such an agreement is reached prior 
to the expenditure, then such expenditure would be reduced by $6,000 fo- 
assessment on only the 93 claims. 

Diamond drill hole TM-14 is capped for reentry and is present]y cased NX to 
2613 feet and open NX hole to 3075 feet. The requested monies will allow 
us to drill some 600 feet of new hole, log the interval (3 days), and minor 
assaying. The target of silver-copper-lead-zinc is expected below the 
4000 foot depth. In the adjacent holes, the best interval in TCH-2 was 
57 feet of 1.3% Cu, 4.97% Pb, 12.2% Zn, 10.8 opt Ag, with TCH-2A having 
40 feet of 1.48% Cu, 0.31% Pb, 0.60% Zn, and 2.20 opt Ag. 

If you approve the above expenditure, p]ease request a Supplemental 
Appropriation. 

JDS:mek es D. Sell 

cc: A. J. Robles 
F. R. Koutz 



FORM 302-MB (9/79) New York No . . . . . . . . . . . . . . . . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

June .19 85 Originating Office SWED - Tucson,  AZ 

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

EA-O042-00 t h ru  
EA-O042-9, Thunder Mounta in P r o j e c t ,  Santa Cruz Co. ,  AZ 

No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Present total Estimated Cost (~F~Xr~X30~IY,~I~X~(~ 

Amount previously authorized (date.. 1. 9/72.-..2/.8.4...) 

$.53&,.000... 
$.s!3.,.qo9... 

Balance for which Authorization is now requested $..25.,.qo9... 

ADDITIONAL WORK CONTEMPLATED: 

Deepen hole TM-14, presently at depth of 3075 feet, and 
cap for reentry. Approximately 600 feet of new hole, 
logging, and assaying to be done. 

EXPLANATION OFINCREASED COST: 

Ongoing program for fulfilling the work commitment, to justify holding 
the property, and exploring for the silver-copper-lead-zinc intercepts 
as found in adjacent holes. 

Reviewed by . . . .  . ~ y ~ . . . ~ . c ' ~  . . . . . . . . . . . . . . .  
/ ~  ACC'T. MG'R. OR CI'~IEF ,~,CCN"~ 

Approved  by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTROLLER 

Accoun t  
C h a r g e a b l e  to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY CONTROLLER 

Recommended by 9 b / ~  / ~ " ~ u ~ P ~ A v , , 6 4  
~-':'James O." Sel l  

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vi~E'P'R'E~Ib~A+ 

Approved by Advisory Committee Approved by Board of Directors 

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

PRINTED IN U.S.A 
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ASARCO PD I 

REVISED I / 1 / 5 8  P U R C H A S E  O R D E R  
ASARCO Incorporated . . 

TUCSON OFFICE 

P. O. BOX 5747 

To: J. H. Koontz, General Manager 
Contract Core Dri l l  Division 
Joy Manufacturing Company 
P. O: Drawer 489 
La Port e , IN 46350 

DATE REQUIRED AT D E S T I N A T I O N :  

S H I P P I N G  INTERVAL  PROMISED SELLER W I L L  S H I P  BEFORE:  

T E R M S :  POINT  OF S H I P M E N T  

F , O . B .  POINT 

1150 NORTH 7TH AVENUE 

TUCSON, ARIZONA 85703 

D A T E  

July 18, 
O R D E R  NO.  

T-157-5 
I REQUIS IT ION NO.  

1985 

d b s  

F I N A L  D E S T I N A T I O N  - -  PLEASE NOTE C O N S I G N M E N T  B E L O W  

C O N S I G N M E N T  S E L L E R  W I L L  S H I P  T O  

RENDER S I L L S  AS PER ATTACHED S H I P P I N G  INSTRUCTIONS - -  

S H I P  V I A  

Q U A N T I T Y  U N I T  S P E C I F I C A T I O N S  I T E M  

N O .  
U N I T  P R I C E  

Joy Manulacturi 
exploration hol 
Project, Santa 
by ASARC( 's re~ 
in accorcance 
which is attach 

I ONTRACTCR wil  
quipment or r 

ng Company (CONTRACTOR) wi l l  re-enter and d r i l l  a vertical 
e (TM-14) at ASARCO Incorporated's(ASARCO's) Thunder Mountain 
Cruz County, AZ, the location and depth of which wi l l  be specifi(d 
resentative(s) at the jobsite. Payment for work performed wi l l  ~e 
ith CONTRACTOR's let ter of proposal dated May 2], 1985, a copy ol 
ed and constitutes a part of this order. 

provide a d r i l l  and water truck complete with crews and anci l la~ 
~ay install a water line in lieu of the water truck. 

Mobilization oi 

I t  is understo( 
work in a d i l i {  
standard d r i l l i  
f a i l u r e  of CON1 

CONTRACTOR and 
the natural en~ 
systems which a 
any government 
jurisdiction o~ 

CONTRACTOR's equipment to take place on approximately July 25 , 1985 

d by both parties to this order that CONTRACTOR wi l l  perform all 
ent and workmanlike manner and in accordance with recognized 
ng practices. ASARCO wi l l  not be charged for delays caused by 
RACTOR's equipment or personnel. 

his personnel wi l l  make every effort to minimize disturbance of 
ironment, and d r i l l  crews wi l l  establish and maintain sanitation 
re acceptable to ASARCO and which comply with standards set by 
agency whether federal, state, county, or municipal which has 
er the site area, including f i re  safety and containment f a c i l i t i  !S. 

CONTRACT( R's at 
order. E~fore 
wi l l  subnit ace 
Laws of the Sta 
acceptable evi( 

tention is called to Clause Eleven ( l l )  on the reverse of this 
entering upon ASARCO's property to perform this work, CONTRACTOR 
eptable evidence of compliance with the Workmen's Compensation 
te of Arizona, and, on ASARCO's standard insurance form, 
ence of other required insurance. 

IMPORTANT 

Orig: Joy Manufacturing Co. | 
cc: " ~ ; ~  " " ,  for accept~ 

JDS-,"FRK, JRS, Joy Mfg., | 
Acct. Dept., File | 

nce 

P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A B O V E ,  S U B -  
J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

Is/ 3. D. Sell 
d. O. Sel l ,  Manager 
Southwestern Exploration Division 



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

INVOICE:  Priced invoices in the  requisite n u m b e r  giving the  correct  pu rc ha se  order a nd  requisi t ion number s ,  toge ther  wi th  r e -  
quired Bills of Lading,  m u s t  be forwarded on day  of each s h i p m e n t  AS PER SPECIAL S H I P P I N G  I N S T R U C T I O N S  ACCOM- 
PANYING THIS  ORDER,  otherwise delay in  p a y m e n t  of a c c oun t  m a y  result .  

TERMS: As previously a r r anged  or specified on th i s  order. Care m u s t  be exercised to show cash  discount ,  if allowed, on face of 
invoice. 

P R O V I S I O N S  

1. ACCEPTANCE:  Acceptance  of this  order cons t i tu tes  accep tance  of all t e rms  he re in  s ta ted.  All r ep resen ta t ions  a n d  war ran t i e s  
by the  seller re la t ing  to the  s u b j e c t - m a t t e r  of th i s  order or i ts  pe r fo rma nc e  sha l l  be b ind ing  on the  seller a s  if ful ly  se t  fo r th  herein ,  
a n d  shal l  survive inspect ion and  acceptance  of the  goods ordered. No acknowledgment  or acceptance  of th i s  order  or a n y  o ther  corn, 
m u n i c a t i o n  by t h e  seller shall  vary  or add any  t e rms  or condi t ions  to those  con ta ined  here in  a n d  a n y  such  a t t e m p t e d  modif ica t ion  
or addi t ion  which  is no t  accepted in wri t ing by t h e  buyer,  sha l l  be void and  m a y  be d is regarded wi thou t  f u r t h e r  notice or disclaimer.  

2. PRICES: Th i s  order m u s t  no t  be filled a t  h ighe r  prices t h a n  las t  quoted wi thou t  a u t h o r i t y  of t he  buyer. 

3. SHIPMENTS: All ma te r i a l s  m u s t  be forwarded by the  route  des ignated  a nd  seller will be he ld  s t r ic t ly  accountable  for  any  
deviat ion the re f rom.  

W h e n  the  mate r ia l  covered by th is  order shal l  aggrega te  a car load s h i p m e n t  or more,  the  seller m u s t  forward  in  car load lots, 
un less  duly author ized  in wri t ing by the  buye r  to sh ip  in less t h a n  carloads. I f  th i s  order  aggrega tes  less t h a n  a m i n i m u m  carload, 
seller mus~ forward the  ent i re  quan t i t y  a t  one t ime  un less  otherwise  au thor ized  in wri t ing by the  buyer.  

W h e n  blocking or dunnage ,  etc., no t  cons t i t u t ing  a pa r t  of the  car  are  used  to protect  a nd  m a k e  s h i p m e n t s  secure in t rans i t ,  
seller m u s t  show on Bills of Lading,  separate ly ,  the  weights  of such  mater ia l s ,  provided the  lad ing  shal l  aggrega te  a m i n i m u m  car-  
load or more,  a n d  will be held responsible for  fa i lure  to comply  w i th  th i s  rule. 

S h i p m e n t s  will no t  be considered as completed un t i l  Bill of Lading,  or express  or mai l  receipt  is received. 

4, PACKING AND CARTAGE CHARGES:  No charge  will be allowed for packing,  boxing or car tage ,  un less  agreed upon  a t  the  
t ime of pu rchase ;  d a m a g e  to any  ma te r i a l  no t  properly  packed to insure  adequate  protec t ion in  t r a n s i t  will be cha rged  to the  
seller. All packing  m u s t  conform with t a r i f f  or c lass i f icat ion r e qu i r e me n t s  so as  to secure lowest possible f r e igh t  rates .  I t  is under-  
stood the  buyer  will receive the  benef i t  of any  decrease in  f r e i gh t  charges  between t ime  of quota t ion  a nd  da te  of sh ipmen t ,  
where  f re igh t  en te r s  into the  price originally quoted. 

5. QUALITY AND INSPECTION: All ma te r i a l  f u r n i s h e d  m u s t  be as  specified a nd  will be subjec t  to inspect ion a n d  approval  of 
buyer  a f t e r  delivery. The  r igh t  is reserved to re ject  a nd  r e t u r n  a t  the  r isk a n d  expense  of the  seller suc h  por t ion  of a n y  s h i p m e n t  
which  m a y  be defective or fail  to comply wi th  t he  specif icat ions  wi thout  inva l ida t ing  the  r e m a i n d e r  of t he  order. I f  re jec ted it  
m a y  be held for disposit ion a t  t he  expense  and  r isk of the  seller. 

6. QUANTITY: T h e  specific quan t i t y  ordered m u s t  no t  be c h a n g e d  wi thou t  buyer ' s  pe rmiss ion  in wri t ing.  

7. N O N - P E R F O R M A N C E :  Buyer  reserves the  r igh t  to cancel  th i s  order or a n y  por t ion  of s a m e  if delivery is no t  m a d e  when  and 
as  specified, t ime being of the  essence of th i s  order, a n d  charge  seller for a n y  loss entai led.  

8. PATENTS:  T h e  seller he reby  g u a r a n t e e s  the  buyer  aga ins t  all losses of profi ts ,  damages ,  or both,  r e su l t ing  f r o m  a n y  p a t e n t  
i n f r i n g e m e n t  by reason  of p u r c h a s i n g  or u s ing  goods covered by th i s  order, Or by reason  of a n y  loss suf fe red  in no t  being able, 
withou~ liability, to use such  goods. Th i s  gua ran t ee  also inc ludes  t he  r e i m b u r s e m e n t  to t he  buyer  of all l i t igat ion costs  which  
i t  m a y  suf fe r  as the  resul t  of any  sui t  respect ing the  pu rc ha se  or use  of suc h  goods, in addi t ion  to the  recoveries which m a y  be 
secured aga ins t  i t  of profi ts  a n d / o r  damages .  

GENERAL: 

9. Th e  ma te r i a l  on this  order  m u s t  be f u r n i s h e d  only by the  pe r son  or f i rm to whom the order is addressed  un less  otherwise  a u -  
thorized by t h e  buyer.  

10. No d ra f t s  for  pu rchases  m a d e  will be honored  un less  by ag reemen t .  

11. If  it  becomes necessary  for the  seller or any  agent ,  contractor ,  or employee the reof  to en ter  upon  t he  proper ty  of the  buyer  
in  order to const ruct ,  inspec t  or deliver he reunder ,  the  seller he r e by  agrees to protect  the  buyer ' s  proper ty  a nd  all persons  the reon  
f rom injury ,  d a m a g e  or loss. and  the  seller sha l l  save h a r m l e s s  a nd  i nde mni fy  the  buyer  f rom and a ga in s t  any  expense,  loss or 
d a m a g e  on accoun t  of any  claim, d e m a n d  or su i t  made  by a n y  pe r son  whomsoever ,  inc luding  a ny  employee of t he  buyer,  which  is in 
any  way caused by or connected  wi th  or grows out  of the  p e r f o r m a n c e  h e r e u n d e r  by the  seller or a n y  agent ,  cont rac tor  or employee 
thereof ;  provided however t h a t  the  seller shal l  no t  be required to i nde mni fy  the  buyer  aga ins t  a ny  loss caused  solely by the  negli-  
gence or willful f au l t  of the  buyer  or  its employees.  I f  the  seller pe r fo rms  any  work h e r e u n d e r  knowing i t  to be con t r a ry  to any  
local law, ordinance,  rule a n d  regulat ion,  the  sel ler  sha l l  bear  all costs a r i s ing  theref rom.  Seller to carry  IAabflity I n s u r a n c e  a n d  to 
ca r ry  W o r k m e n ' s  Compensa t ion  In su rance  as  provided by t he  laws of t he  S ta te  in  which  the  work is pe r fo rmed  a n d  fu r the r ,  is 
to obta in  a cert if icate for same. which is to be fu rn i she d  for the  file of the  buyer. If  for a ny  r eason  the  seller 's  or a n y  subcon t rac -  
to t ' s  employees or agen t s  m a y  acquire a s t a t u s  impos ing  liability on the  buyer  for employer ' s  con t r ibu t ions  or t axes  unde r  the  
Federal  Social Secur i ty  Act or unde r  a n y  S ta te  U n e m p l o y m e n t  I n su ra nc e ,  Old Age Benefi t ,  or s imi lar  Acts, the  seller sha l l  be ex-  
clusively liable for, and  shal l  i ndemni fy  the buyer  agains t ,  t he  s a m e  a nd  does agree  to comply wi th  all laws a nd  regu la t ions  so as  
to relieve the  buyer  f rom any  and all l iability the re for  or the  responsibi l i ty  of m a k i n g  a ny  repor ts  or keeping a n y  records  with 
respect  thereto.  

12. I n  accept ing  th i s  order the  seller cert if ied t h a t  these  goods were produced in compliance wi th  all applicable r equ i r emen t s  of 
Sect ions 6, 7 an d  12 of the  Fa i r  Labor S t a n d a r d s  Act  of 1938, as amended ,  a nd  of t he  regula t ions  and  orders  of the  Un i t ed  Sta tes  
D e p a r t m e n t  of Labor issued unde r  Section 14 thereof .  I t  will be neces sa ry  in order for us  to honor  your  fu tu re  invoices to us  t h a t  the  
above clause or a subs tan t i a l  equivalent  thereof  appea r  on your  invoices. • 

' 1  13. By acceptance  of th i s  order, seller w a r r a n t s  t h a t  the  prices specif ied do no t  exceed the  m a x i m u m  pr i ces  es tabl i shed u n d e r  any  
applicable Uni ted  S ta tes  law or regula t ion  the reunder .  



JOY M A N U F A C T U R I N G  COMPANY 
707  B O Y D  B O U L E V A R D  

P. O. D R A W E R  489  

LaPORTE.  I N D I A N A  4 6 3 5 0  

Phone: (219) 362-2191 

May 21, 1985 

Mr. F]eetwood Koutz 
ASARCO, Incorporated 
P. O. Box 5746 
Tucson, Arizona 85703 

Dear Fleet: 

We appreciated receiving the invitation to bid on the 
additional drilling in hole TM-14. This hole has NX casing 
set to 2,613 feet, and the bottom is at 3,075 feet NX. 

Please consider the following= 

Mobilization 

Demobilization 

Road Truck Trips to Jobsite from Tucson 
for hole reductions if and when required 

Core Drilling NX Wireline 

$500.O0/rig 

$500.O0/rig 

$150.00 each 

BX W i r e l i n e  

3000 to 3500 feet $25.70/foot $25.50/foot 
3500 to 4000 feet $29.20/foot $29.00/foot 
4000 to 4500 feet $33.10/foot $33.30/foot 
4500 to 5000 feet $38.70/foot $38.50/foot 

Rig Time & Hourly Work 

Setting and Pulling Casing and Pipe 

CementTng and/or Plugging Drill Holes 
(two man crew). Includes all time 
required to maintain good hole condi- 
tions whi]e drilling. Also includes 
time required to close or complete hole 
as required. 

Reaming, Tf necessary 

$46.O01hour + 
materials uscid 

$46. O0/hour + 
materials used 

$46.00/hour + 
materials used 



% 

Mr. F1eetwood Koutz 
ASARCO, Incorporated 
Page 2 May 21, 1985 

Rig Time & Hourly Work ' (continued) 

Re-entering Previously Drilled Holes 
(two man crew). Includes al] time 
worked entering previously drilled hole 
until wireline core bit is cutting in 
solid rock formation on true bottom of 
hole. This will also include: 

(a) Time which is required to line up 
drill over previously drilled hole. 

(b) Time required to set casing in pre- 
drilled hole before starting to 
drill with wireline tools. 

(c) All time required to correct any 
problems encountered with existing 
casing or pTpe in hole. 

Survey 

Standby Time for Your Convenience 

Overtime Premium in Excess of 88 hours 
per two-week period (if requested) 

Supp I i es 

Casing Ordered Left in Place - BX 

Casing Lost through Normal Dril]ing Operations 

Diamond Bit Less in Excess of $2.50/foot 

Drilling Mud and Additives 

Weather-treated Core Boxes which hold ten 
feet of core 

Water Pumpin 9 or Haul in 9 

Water Truck Usage 

Mileage 

Water Truck Driver (if required) 

$55,O0/hour + 
materials used 

$46.00/hour + 
ASARCO supplies 
instrument 

$30.O0/hour 

$6.00/man hour 

$7. OO/foot 

At 70% of list price 

At Actual Cost 

At Jobsite Cost 
+ 20% 

$2.50 each 

$600.O0/month 

$.75/mile 

$2,000.OO/month 



Fleetwood Koutz 
ASARCO, Incorporated 
Page 3 May 2], 1985 

The above prices are firm if accepted within 60 days and will 
remain Tn effect until 9/25/85. Our terms are Net 30 Days 
on monthly progress invoices. 

We understand ASARCO will build and maintain all-weather or 
passable access roads, level drill sites, dig mud pits and provide 
water, on surface, free of cost to Joy. We further understand 
that ASARCO will provide all rights of ingress and egress to 
a11 lands that may be required to enable Joy to carry out the 
specified work. Also, you will arrange for the necessary dri11- 
ing permits. 

We cannot take back casing that might be recovered from thi~ 
hole. We would be agreeable to storing it for use on subsequent 
work. 

The 36 drill is not licensed and has not been used for a while. 
If there is little probability of drilling beyond 5,000 feet, 
a 22 drill, which has been in service, should be very adequate. 

We will look forward to working with you on this project. 

Yours very truly, 

Contract Drill Division 

JHKIj s 



d/> s 

June 28, 1985 

MEMORANDUM FOR: H. E. Kelshaw, Jr. 

Thunder Mountain Project 
Arizona 

Attached for safekeeping is a xerox copy of an Amendment 
between Kerr-McGee and Asarco which also includes three pages 
of exhibits. 

/ a  t. -¢}:: 4 
F. T. Graybeal\j 

encl. : a/s 

cc: J. R. Stringham/J. D. Sell 
w/encl. 

~ E C E I V E D  

JUL 1 I985 

~s/8#,~]'l[JN #EPf.R~4E!~f 



MiNErALS EXPLORATION DIVISION 

G. -q. CHRISTIANSEN 
WCE PRESIDENT, EXPLORATION 

KERR-McGEE CENTER • OKLAHOMA CITY, OKLAHOMA 73125 

June 25, 1985 

,./O~!/ 2 i.i ~ ~o - .  zC,?~C 

Mr. Frederick T. Graybeal 
ASARC0 INCORPORATED 
180 Maiden Lane 
New York, NY I0038 

Dear Mr. Graybeal : 

Attached is an executed copy 
Agreement dated October I ,  1972. 

GDC:nw 

Attachment 

RECEIVED 

0 "O"'" JUi\l~ l~Z}3 

EXFL0i~ATI0{'I DEPT. 

of the 7th amendment to the 

Sincerely,  

KERR-McGEE CORPORATION 
Minerals Explorat ion Div is ion 

G.D. Christ iansen 

Operati ng 



SEVENTH AMENDMENT TO OPERATING AGREEMENT DATED 
OCTOBER I, 1972 BETWEEN KERR-McGEE 
CORPORATION AND ASARCO INCORPORATED 

WHEREAS Kerr-McGee Corporation, herein referred to as 

"Kerr-McGee" and ASARCO Incorporated, herein referred to as 

"Asarco" did on October i, 1972 enter into an Operating Agreement 

in regard to certain mining claims located in Santa Cruz County, 

Arizona, being more particularly described in Exhibit A to said 

Operating Agreement; and 

WHEREAS Asarco has determined that certain claims described 

in Exhibit A to said Operating Agreement are no longer necessary 

for Asarco's purposes, and Kerr-McGee and Asarco mutually agree 

that these claims, more particularly described in Exhibit C 

attached to this amendment, shall be excluded from said lands and 

those claims described in Exhibit B, attached, shall replace the 

claims described in Exhibit A, as if Exhibit B had been attached 

to the Operating Agreement dated October I, 1972. 

NOW, THEREFORE, Kerr-McGee and Asarco do hereby agree that 

the Operating Agreement, dated October i, 1972, shall be amended 

by replacing the Exhibit A to that agreement with Exhibit B 

attached hereto. 

IN WITNESS WHEREOF, the parties hereto have duly executed 

this Seventh Amendment to Operating Agreement effective as of the 

25th day of JUNE , 1985 

r.~ ~. -.] ~ ..*. 79.7 ,-. 74 

Cornrn]~on E~.pirz~ b~.arch ~0, 19~ 
/ 

KERR-McGEE CORPORATION 

ARCO I cocpor 

By: ' i~,().<" ' ' -  
R. L. Brown, Jr., V.P. 



THUNDER MOUNTAIN PROJECT 

Kerr-McGee'Acreement 

EXHIBIT B 

Claims to be kept - 93 

Name of Claim 

"-T-M-~e-~-3-5--- 
" TM 67-84 

TM 92-95 
Welington 
Lafayette 
Bryan 
Copper Dyke 
Warren Harding 
Abraham Lincoln 
Calvin Coolidge 
Roosevelt 

; 3  Jesse 1-23 
J Jesse 24 

Orb I-6 
Orb 7-10 

--OG~I ...... 
OCC-I 1--19 ..... 
Big Jim 
Campsite 
American Annex 

AMC 
BLM SeriAl No. 

32934-32939 
32971-32988 
32996-32999 - 
33769 
33770 
33771 
33772 
33773 
33774 
33775 
33776 
32307-32329 
137599 
32501-32506 
192265-192268 
33746 
33747-33765 
33768 
33767 
33766 



EXHIBIT C 

THUNDER MOUNTAIN PROJECT 

Kerr-McGee Agreement 

Claims to be relinquished - 67 

Name of Claim 

TM 1-29 
TM 36-66 
T~'I 85-91 

AMC 
BLM Serial No. 

32905-32933 
32940-32970 
32989-32995 
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ASARCO Incorporated 

Thunder Nountain Group 
]"=2000' llarshaw Dist .  
Santa Cruz Co.~Arizona 

JRS mn6156 4/85 



- r ~ '  

t~New York Offic~ 
Office of the Secretary 

August 14, 1985 

Mr. R. L. Brown, Jr.: ,. 

The following are extracts'°from the minutes of the 

Advisory Committee meeting held July i0, 1985: 

Western Australia 
Wiluna Project 

Asarco recently became vested iD 51% ownership of the 
Wiluna Joint Venture, where the reserve of oxidized gold ore 
totals about 2 million tons grading .12 oz. Au per short ton. 
Feasibility studies have been started. 

The company has formed a wholly owned subsidiary, Wiluna 
Gold Mines, Ltd., as the vehicle which will formally own 
Asarco's share of the Wiluna Joint Venture. 

Advisory Committee approval to transfer the company's 
asset at Wiluna from Asarco (Australia) Pry. Ltd. to Wiluna 
Gold Mines, Ltd. is requested. 

There was approved the transfer of the company's asset at 
the Wiluna Project, Western Australia from Asarco (Australia) 
Pty. Ltd. to Wiluna Gold Mines, Ltd. 

Exploration Appropriation #0042-10 
Arizona 
Thunder Mountain Project 

Thunder Mountain is a joint venture option with Kerr-McGee 
which requires that Asarco spend $I million to earn a 50% 
interest by October i, 1990. Expenditures to date which 
qualify are approximately $280,000. Assessment work for the 
1984-85 year is required to keep the 93 claims in this group in 
good standing. Retention of the claims is justified by 
previous drilling which has located significant intersections 
of high grade base-precious metal mineralization in altered 
carbonate rocks at depths of 4000-5000 ft. (for example TCH-2 
at a depth of 4653 ft. intersected 57 ft. averaging 1.30% Cu, 
4.97% Pb, 12.2% Zn, and 10.8% oz Ag). Although these 
expenditures will all qualify toward vesting in the Thunder 
Mountain claim block, the expenditures will also serve to 
complete 1984-85 assessment work on the adjacent 3R, Ventura, 
and Humboldt claim groups. The cost of this work will be 
$25,000 and will be expended by deepening an existing diamond 
drill hole. 



B 

Mr. R. L. Brown, Jr. -2- August 14, 1985 

Advisory Committee approval of a $25,000 expenditure to 
complete assessment work on Thunder Mountain and on adjacent 
claim groups is requested. 

There was approved a supplemental exploration 
appropriation of $25,000 for assessment work on the Thunder 
Mountain Project, Arizona and on adjacent claim groups. 

Carmen D. Gonzalez 
Assistant Secretary 

CDG : I s 
Encs. 
cc: R. J. O'Keefe (w/enc.) 

S. P. McCandless (w/enc.) 

cc: A. J. Robles (9/27/85) 



l , 

R. L. Brown 
Vice President 

dhs" 

July 10, 198.6 

Mr. R; L. Hoyle 
Accounting Manager 
TuCson Office 

c / j  iz_z~ ~S~C.~ 

Dear  Mr. Hoyle:  

Enclosed are  copies  of  t he  302 fo rms  cpnce rn ing  the  Super ior  East  P ro jec t ,  
the  T h u n d e r  Mtn.  P r o j e c t  and the  Ventura  P r o j e c t .  

P l ease  no t e  t ha t  these  fo rms  have  been p roce s sed  by the  con t ro l l e r  and 
t ha t  t he  approva l  of  the  Advisory C o m m i t t e e  on June  26, 1986 is ind ica ted .  

Yours very  t ru ly ,  

R. L. Brown 

RLB/med 
Encl. 

CC: JDSel l  - w / e n c l ,  and copy of m i n u t e  
R J O ' K e e f e / E J F r a n k o  - w /enc l .  

~kSP, RCO tnc°[P°~te(~ 

3 t~L "£ 4 ~co~ 

S~I ExploratiOn 

ASARCO Oil and Gas Company, Inc. 180 Maiden Lane New York. N.Y. 10038 
[212) 510 2@N~3 T~!e×:!~,r~9,.ql 



New York, May 19, 1986 

TO: The Advisory Committee 

Thunder Mountain Project, 
Arizona 

Thunder Mountain is a joint venture option with Kerr- 
McGee to earn a 50% interest in 93 claims covering a deep 
disseminated copper zone and a deep high grade Cu-Pb-Zn- 
Ag carbonate replacement zone. Assessment work is required 
to keep the claims in good standing. Work done on the Thunder 
Mountain block al2~covers assessment work on the adjoining 
Three R Project ([9~)claims including the Flux Mine) and 
Mendoza Project (7 ~laims). Anticipated work will involve 
deepening a drill ho~e to test the carbonate replacement. 

m 

• Advisory Commit~e approval is requested for an expendi- 
ture of $130,000 to ~over drilling, geologic studies, and 
administrative costs/. 

/ 
/ /q_ ~ / 

/ F . T .  Graybeal q / 

FTG:mr f 
Att. ~ ~ 37 ~ . 0 , ~  

, 

nS~RC0 incorpo[a~ 

JUL t 4 1986 

5W Exploration 
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' FORM 302-MB (9/79) New York N o . . . ~ .  ~ ~ -~. / , /  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . . . . . . .  May..1..9.,. . . . . . . . .  19.8.6.. Originating Office.. T..uc s. on . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  

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

No . . . . . . .  0. 0.4 .21 . . . . .  T.h.un.d.e..r" .Mtn. , Arizona 

Present total Estimated Cost (Form 302-MA attached) 

Amount previously authorized (date. 7./..10../.85 . . . . .  ) 

Balance for which Authorization is now requested 

$..66.8,.000 

$..53.8,.Q0~ 

$..110,.000 

ADDITIONAL WORK CONTEMPLATED: 

Drilling, mapping, administrative 

EXPLANATION OF INCREASED COST: 

Previous results justify holding the ground. 

ASAROO . lncorpora~e~ 

J UL. 1 4 ;986 

.~W Exploration 

Reviewed by 
ACC'T. MGR. OR CHIEF ACCN'T. 

Approved by . R "! ' ~" ./,f-Zi ! . . . . . . . .  
ONTROLLER 

Account 
~ v ~ ]  .'~ ~ ' t 7  F T M  - ' V r 3 ~ " ~ , , c ~  • 

Charcleableto ~-, . . . . . . . . . . . .  ..,~ ',., ~ o L :  . . . . . . . . . . . . . . . . . . .  2 . . . .  ; . . . . . . . . . . . . . .  
TO BE FILLED IN BY CONTROLLER 

Recommended by . . . .  .G....D....S..e.]: .1 . . . . . . . . . . . . . . . . .  
SUPERVISOR 

c, , ,/ 
Approved by . ~ .  - . { . . ' . . . . / ~ . ~ . . ~ ~  

Approved by Advisory Committee 
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PRINTED IN U S A  

Approved by Board of Directors 
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~' Southwestern Exploration Division 

June i0, 1987 

R.L. Brown 
Vice President of Exploration 
New York Office 

Supplemental Exploration 
Appropriation Request 
Thunder Mountain Project 
(EA-O042) 
Santa Cruz County, AZ 

A Supplemental Exploration Appropriation is requested for 1987 assessment 
work on 181 claims. Five copies of Form 302, an index map, and a drill 
hole location map are enclosed to facilitate this request. 

The requested funds will be used to deepen drill hole TM-14 from its 
present depth of 3500' to a depth sufficient to meet the assessment work 
expenditure requirements. When this drilling is completed the'hole will 
be left in such a condition that it can be deepened in the future. The 
deepening of T-14 will further test the carbonate replacement potential. 

This drilling will be assessment work for 181 claims consisting of 7 Trench 
(Humbolt) claims, 32 Ventura claims, 49 3-R claims, and 93 Thunder Mountain 
claims. Thunder Mountain is a joint venture option with Kerr-McGee to earn 50% 
interestin93claims covering a deep disseminated copper zone and a deep high 
grade Cu-Pb-Zn-Ag carbonate replacement zone. 

The funds requested for this assessment work drilling program are: 

Mobilization and demobilization 
Footage drilling costs, 460' at $29/ft. 
Hourly rates, additives, etc. 
Other costs 

$ 1,000 
13,500 
3,500 
2,000 

Total $20,000 

If you approve of the above expenditure, please request a Supplemental 
Exploration Appropriation for the above amount. 

HGK:mek 
Enclosures 

cc: W.L. Kurtz 
J.D. Sell 
W.D. Gay 
A.J. Robles (form only) 

H e n r y  G. K r e i s  



I,, F O R M  3 0 2 - M B  (9/79) New York No . . . . . . . . . . . . . . . . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . . . . .  .3.u.ne...1.1: . . . . . . . . . .  19.87. Originating Office.. Tucson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

No..q9.4.2...~.uM.e..r. ~t.n.. , . .Ar izona 

Present total Estimated Cost (Form 302-MA attached) 

;~mount previously authorized (date..6../.2.6./.8..6 . . . . . .  ) 

Balance for which Authorization is now requested 

$ .6.88.,R0.0... 

$ .6.6..8,0.QQ... 

$..~.o.,.oo.o.. 

ADDITIONAL WORK CONTEMPLATED: 

Diamond drilling in drill hole TM-14 
below its present depth of 3500' 

EXPLANATION OF INCREASED COST: 

1986-1987 assessment work on unpatented mining claims. 

Reviewed by ~ / / ? - .  ~/'~_,~/f~L 
/ ACC'T. MGR. OR CHIEF ACCNT. 

.,j, 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTROLLER 

Account  
C h a r g e a b l e  to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY CONTROLLER 

Prepared by ,.. , ~ ,  . K  ,~.~.'." . ~ , ,  f ~ ,  ~,'<, . . . . . . . . . . .  
H.G. Kreis 

Recommended by . . ~ . . ~ . . ~  .~< .~? .~  . ..~...-4~..~.. . . . . . .  ~ D. Sell SUPERVISOR 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VICE PRESIDENT 

O p p r o v e d  by Advisory Committee Approved by Board of Directors 

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

PRINTED IN U.S.A. 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b&6~#k~,> 

'. L 51 ,. 
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; -- -T " ..... '3..-" . TCH-2A • ~ C'. 
, . ASSAYS Cu Pb Zn A~] 
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ASSAYS Cu Pb Zn Ag MO 
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ASARCO INC, Trench Group 

ASARCO-Kerr McGee Thunder Mtn. 
Joint Venture 

ASARCO-Anocondo 3R 
Joint Venture 

Mendozo - Humboldt Group 
(ASARCO INC,) 

Kerr-McGee- Red Mtn. 

Lichty-Argentor 

BB-I 
(821') ~ ' " ' 0  Drill hole showing depth 

e Proposed drill hole ~ee, p,~s~,~ 

ASSAY DATA KEY_ 

depth- length- °/o Cu- mineral 
3860' - 3 5 0 ' -  O. 59 - cp 

GEOLOGIC LEGEND_ T H  

cp- cholcopyrite 
cv-  covellite 
cc-chalcocite 
en-enargite 

DRILL MAP 

TRENCH PROJECT 
& 

THUNDER MTN. PROJECT 

P A T A G O N I A  M T N S .  
Santa Cruz County, Arizona 

SCALE= I"= I 0 0 0 '  
ER.K /dGl~ (~'I1"~'7 Dec.,1981 
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Exploration Department 
Frederick T. Graybeal 
Chief Geologist 

September 15, 1987 

Mr.  W. L. Schoonmaker 
A c c o u n t i n g  Manager 
Wa l l ace  O f f i c e  

Thunder  Mtn.  P r o j e c t  
S u p e r i o r  East  P r o j e c t  
A r i z o n a  

Dear Mr.  Schoonmaker :  

A t t a c h e d  p l e a s e  f i n d  s u p p l e m e n t a l  e x p l o r a t i o n  a p p r o p r i -  
a t i o n  ferms f o r  the a b o v e - m e n t i o n e d  p r o j e c t s  which d e s c r i b e d  
e x p e n d i t u r e s  w l l i ch  have been approved by Mr. T. C. Osborne.  

Very t r u l y  y o u r s ,  

F. T. Graybea l  

FTG:mr 
A t t .  

cc:  E. J .  Franko ( w / a t t . )  
J .  D. S e l l  ( w / a t t . )  

cc: C.L. Snow - Tucson Accounting 

9/18/87 

ASARCO Incorporated 

S E F 1_ 8 1987 

.S.W Exploration 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 5t0-2000 
Telex:lTT 420585 RCA 232378 WUI 62522 Cables: MINEDEPART Telegrams:WU1-25991 



FORM 302-MB (9/79) New York No . . . . . . .  . .~:~..~..'~...~" !27 

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . . . . .  .June. .~ .1 :  . . . . . . . . . .  19..8.7. Originating Office.. Tucson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

No..Q0.4.2...T..hund.er..M.tn....,..A.r.i.zona 

Present  total Estimated Cost (Form 302-MA attached) 

Amount previously authorized (date..6../.2.6./.8..6 . . . . . .  ) 

Balance for which Authorization is now requested 

s . 6 8 8 . , 2 Q ? . .  

s . . 2 o . , ~ o o . . .  

ADDITIONAL WORK CONTEMPLATED: 

Diamond drilling in drill hole TM-14 
below its present depth of 3500' 

EXPLANATION OF INCREASED COST: 

1986-1987 assessment work on unpatented mining claims. 

. e p . r .  . . . . . . . . . .  

H.G. Kreis 

Reviewed by . . . . .  ~ . . . . . . . . .  66"L'M'Gh[6~6f~&#~,ddU~ 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTROLLER 

Account 
Chargeable to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY CONTROLLER 

 e ommend  
Approved by , ~ .  A ~ . . . ~ - . . ~ ~  

O ~,pproved by Advisory Committee 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 ..... 

Approved by Board of Directors 

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

SECRETARY 
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EXPL ANA T/ON 

ASARCO INC, Trench Group 

ASARCO-Kerr McGee Thunder M In. 
• Joint Venture 

ASARCO-Anocondo 3R 
Joint Venture 

Mendozo- Humboldt Group 
(ASARCO INC.) 

Kerr-McGee-Red Mtn. 

Lichty-Argentor 

. BB-~..,...~OI Drill hole showing depth (821') 

e Proposed drill hole ~ f e e p e ~ t ~  

ASSAY DATA KEY 

depth-length- °/o Cu- minerol 
3860 ' -350 ' -  O. 5 9 -  cp 

GEOLOGIC LEGEND 

cp- chalcopyrite 
cv-  covellite 
cc -  cholcocite 
en-enorgite 

DRILL MAP 

TRENCH PROJECT- 
& 

THUNDER MTN. PROJECT 

PATAGONIA  M T N S .  
Santa  Cruz County,  A r i zona  

s c A L E  = I% I 0 0 0 '  
ER.K 1"lSh~" & ' / / - , # 7  Dec.,1981 
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Exploration Department 
Frederick T. Graybeal 
Chief Geologist 

August 16, 1988 

Mr. J. D. Sell 
Tucson Office 

Thunder Mtn. 
Arizona 

Dear Mr. Sell: 

I attach hereto a copy of Form 302-MB for the Thunder 
Mtn. Project. Please note that this form has been 
processed by the Controllers Department and that the 
approval by Mr. T. C. Osborne is indicated. 

Very truly yours, 

F. T. Graybeal 

FTG:mc 
Att. 

CC: E. J. Franko (w/att.) 
W. L. Schoonmaker (w/att.) 

cc: C.L.  Snow ( 8 / 1 9 / 8 8 )  

,*5~ff(.;O Inc, oq{oro.u,~, 

AUG 1 ,9 

~V~ E~xp/oetion 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 
Telex:lTT 420585 RCA 232378 WUI 62522 Cables: MINEDEPART Telegrams: WU1-25991 
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FORM 302-MB (9/79) New York No. O . O  .~ . .~  .-[..). 

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . .  .A.u.g.u.s.t...9., . . . . . . . . . .  19..8.8. Originating Office. Tucson 

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

No ......... Thunder. Mtn..,. Arizona 0042 

Present total Estimated Cost (Form 302-MA attached) 

Amount previously authorized (date.. 9./.1.8/.8 7 . . . .  ) 

Balance for which Authorization is now requested 

$ ..7..1.8:°.°.°. 
$ .  68s ,.o..o.o. 

$ . . .  3.O, .o,0.0 

ADDITIONAL WORK CONTEMPLATED: 

Deepen existing drill hole to final depth. 

EXPLANATION OF INCREASED COST: 

Hole can no longer be left uncased 
carbonate section where adjacent 
grade base and precious metals. 

and must be completed into 
holes have intersected high 

Reviewed by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ACCT. M G R  OR CHIEF A C C N T  

Approved by . . . . . . . .  R :.:!.-, ..0...K.E.E F E.. ~ +  
A c c o u n t  

Chargeable to .~...~....0~..T~....~tb.~(dE.F~h.~j~l~ ~ 

O p p r o v e d  by Advisory Committee :-~,/ t,L/'-" I . , C ,  O, 

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

PRINTED IN US.A.  

Recommended by J .  D. S e l l  
SUPERVISOR 

Approved by t ~  . . . . . .  

Approved by Board of Directors 

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

SECRETARY 
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FORM 302-MB (9/79) New York No . . . . . . . . . . . . . . . . . . . . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . . .  , ~ . . . . / . . < ~  . . . . . . . . .  19 .~..U';'. Originating Office Ab--- 
° . , , ° . . , ,  , , , , o  , /  . . . .  , . . . . . . . .  , . ,  . . . . . . . .  

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

N o . . T ~ ~ . . , . . ~ . ~ ,  ,4.z f,~-oo ~, = 

Present total Estimated Cost 

AmQunt previously authorized (date. ~. T.9.  --..~..~....) ~ " / ¢ - - ~  L/Z- - / . 3  

Balance for which Authorization is now requested 

s ~ ~#, or~> 
$. :;(../.~...~.. 

$ ~ .mT.~. ~ .  

ADDITIONAL WORK CONTEMPLATED: 

i 

EXPLANATION OF INCREASED COST: 

Reviewed by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ACC'T.  MGR.  O R  C H I E F  ACCN'T .  

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C O N T R O L L E R  

Account 
Chargeable to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY C O N T R O L L E R  

Recommended0y . . . . . . . . .  

/ ~ S U P E R V I S O R  

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
VICE P R E S I D E N T  

• ,~#~roved by Advisory Committee 

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

Approved by Board of Directors 

. . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 . . . . .  
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~J 
Southwestern Exploration Division 

June 8, 1990 

R°L. Brown 
New York Office 

Supplemental Exploration 
Appropriation 

Thunder Mountain Project 
Santa Cruz Co., Arizona 

Mr. Sell requests $250,000 to drill 15 holes to define a previously 
indicated copper resource of perhaps 50 million tons with a 2:1 
waste to ore ratio and grading +0.35% copper. The copper is contained 
mainly in the mineral covellite and is mainly fractured controlled, so 
may be amenable to dump leaching or perhaps even in situ leaching. 

To date Asarco has spent $458,000 and must spend a total of $I million 
to earn its 50% interest with Kerr McGee holding the other 50%. 

WLK:mek 
Arts. 

W.L. Kurtz 

cc:  J . D .  S e l l  



; Southwestern Exploration Division 

June 8, 1990 

W.L. Kurtz 

Supplemental Exploration 
Appropriation 

Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, AZ 

I submit SEA Form 302-MB for $250,000 to commence a drilling program in 
the vicinity of drill holes BB~I, TM-8, TM-11, and TM-12, within the 
Thunder Mountain Project (Figure I). 

The Thunder Mountain Project is a joint venture with Kerr-McGee initiated 
in 1972. Through the end of 1989, Asarco has spent $458,000 toward a 
$1,000,000 expenditure to become a 50% vested interest in the Joint 
Venture. 

The Asarco/Kerr-McGee joint venture land is colored yellow on the claim 
map (Figure 2A). 

Four drill holes have previously been drilled into chalcocite-covellite 
copper mineralization and based on these holes it is suggested that 
perhaps 50 million tons (approx. 80% of JV land) of 0.35% copper, or 
better, with 0.03-0.05 ounces silver, can be outlined in a zone with 
around 2/I stripping ratio. As the zone has abundant fracture controlled 
mineralization, an in situ system of recovery might be possible. 

Fifteen drill holes have been proposed to test the zone (Figure 2B, Table 2), 
with a total of 12,150 feet of drilling at an average depth of 800 feet. 

Estimated drilling costs, per 800 feet, are: 

a) Contract core drilling, angle 
b) Mob.-Demob., drilling supplies 
c) Assays Cu, Au, Ag @ $19/sample 
d) Supervision, logging, core-splitting 

Total 

$16,000 
2,000 
3,000 
5,OOO 

$26,000 

The deeper holes will cost an estimated $10,000 in addition to the above 
cost. 

The zone proposed for drilling is the Bucket Breccia zone named for the drill 
hole BB-I (Bucket Breccia-l) which initially intercepted 100 feet of 0.43% 
copper, from 380-480 feet, in an inclined hole bearing N75°W and inclined at 
minus 60 ° . The intercept in BB-I is located within a 320 foot zone of 0..32% 
copper with 0.04 oz. silver. The mineralogy is primarily covellite and 
pyrite, with enargite and chalcocite, disseminated and fracture-controlled, 
in a high-level blanket above the deep TM-8 porphyry copper mineralization. 



/ 

W.L. Kurtz June 8, 1990 
Page 2 

Figure 3, 4, and 5 show the initial holes and their intercepts in the 
proposed zone. Figures 6 thru 10 plot the expected intercept of the 
proposed holes BB-2 through BB-16. 

A few of the holes on the west end, a l though co l l a red  on Thunder Mountain 
c la ims,  w i l l  te rminate  on Asarco 's  Three R claims ( i n  blue on Figure 2A). 

JDS:mek 
A t t s .  

/ James D. Sell  

cc: R.L. Brown 



New York NO .... ~ .c.~.~. ~'./.&.I... FORM 302-MB (9/79) 

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

. . . . . . . . . . . . . . .  June..8. ,. . . . .  19 9.0. Originating Office....T.uc. s9n.,.. S..W.E.D. . . . . . . . . . . . . . . . . . . . . . .  

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

No..EA-0.0.42;..T.hunder..M.ou.nt.ain, AZ 

Present total Estimated Cost 

Amount previously authorized (da te . . .  8 -.9-.8 8. . . . . . .  ) 

Balance for which Authorization is now requested 

EA-042-13 

= .9.6.8..,o.o.o... 
$ yj.8.:99.o... 

$ 25.9, .o.o.o... 

ADDITIONAL WORK CONTEMPLATED: 

D r i l l  15 diamond d r i l l  ho les 
average depth o f  8001 

to an 

EXPLANATION OFINCREASED COST: 

To d e f i n e  p r e v i o u s l y  i n d i c a t e d  zone tha t  may c o n t a i n  50 m i l l i o n  
tons, of 0.35+% copper zone, with a 2/I stripping ratio. 

.ev,ewe0   C' . . . . . . .  

ACC'T. MGR. OR CHIEF ACCN'T. 

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONTROLLER 

Account 
Chargeable to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TO BE FILLED IN BY COld, ROLLER 

Approved by Advisory Committee . ~ ;~Jv  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ .  . . . .  ~.. 19 ..... 

PRINTED IN U.S.A. 

Recommended by . .~ . / /g~6g.#  / ~  . ~ _ O  
~a'ame's" "6~" S'el'i . . . . . . . . .  ~ u ~ v , ~  

Approved by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. VICE PRESIDENT 

Approved by Board of Directors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . . . . .  
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Thunder Mountain p ro j ec t  

Santa Cruz County, Ar izona 

Drill 
Hole 

TM-8 
TM-11 

TM-I 2 

BB-1 
TM-9 
TR-IO 
TM-IO 
TR-11 
TR-15 
TR-14 

Table I .  - Dr i l l  Ho.!es, depth to sulfides, length-grade 

Elevation Top 
of Sulfides 

q 

VeJ~i ca 1 Thickness-Grade 

±5210' 
±5190' 

±5190' 

±5270' 
±4600' 
±5140' 

340' at 0.46% Cu 
220' at 0.39% Cu 

plus 145' at 0.28% Cu below 
28' at  0.66% Cu 

or 63' at 0.41% Cu 
or 390' at 0.25% Cu 

100' at 0.43% Cu 
400' at 0.12% Cu 
50' at 0.63 ppm ? Cu 

only  t race  of  copper in upper level  
on ly  t race of  copper in upper level  

±5580' 70' at  0.12% Cu 
±5480' 50' at 0.50% Cu 



Thunder Mountain Project 

Santa Cruz County, Arizona 

Table 2. - Proposed Holes, BB-Series 

Hole See Depth 
Number Location - Inclination Section Feet 

BB-.2" 7 At s i t e  BB-I, Vertical A-A'-2 650 
BB-3 At s i t e  BB-I, due East, -45 ° A-A'-2 850 
BB-4 At s i t e  BB-I, due North, -60 ° C-C'-2 1,400 
BB,.~- 400' SW of BB-I, Vertical D-D' 700 
BB-6 400' SW of BB-I, due West, -45 ° D-D' I ,250 
BB-7 400' SW of BB-I, due East, -45 ° D-D' 850 
BB-8 800' SW of BB-I, Vertical E-E' 700 
BB-9 800' SW of BB-I, due East, -45 ° E-E' 800 

--BB-IO ................. -600'-~.Eas-t.--ofoTM-9;--~d:u~~-Sout~ ..... I-O ° ................. F-F' ............. ............. 800 ' 
BB-~I~If~ ~ At s i t e  TM-5, due South, -30 ° G-G' 800 / 
BB-J~2~H 500' NE of TM-8, Vertical H-H' J,~)O 797 

- BB-I~3 ~2 At s i t e  TM-8, due North, -45 ° B-B'-2 700 zz~- 
BB-14 At s i t e  TM-8, due South, -10 ° B-B'-2 950 

• B B - J ~ 5  ~ ~ At s i t e  TM-8, due East, -45 ° I - I '  550 
~BB-~=r ~ At site TM-8, S45°W, -45 ° I-I' -r=J--pOb-/~ 

12,150 feet 
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New York, June 15, 1990 

MEMORANDUM FOR: T. C. Osborne 

Thunder Mtn. Project 
Arizona 

JUN 2 0 1990 

The Thunder Mtn. Project is a 181 claim property held 
under a ~oint venture with Kerr-McGee that was formed in 
1972. The agreement was amended eight times, most recently 
on January i, 1988. Under that amendment the annual work 
commitments were suspended until October 1991 (they will be 
$i00,000 annually after that date), and the Humboldt claims 
were added to the joint venture. 

As you know, the exploration target of most recent 
interest has been the deep precious metal target identified 
in Hole TM-14. Substantial thought was given to the 
development of a lead-zinc precious metals target at 
shallow depth in Paleozoic limestones. No targets of 
reasonable quality were identified. Attention was then 
turned to an area in the Bucket Breccia zone where 
potential for 50 million tons of leachable copper grading 
about .35% Cu is conceptually possible. This material 
would also be available to open pit mining at a 2:1 
stripping ratio. 

Tucson Office geologists recommend that 15 holes be 
drilled during 1990 at a cost of $250,000. I feel that 
such an expenditure would be an excessive commitment at 
this time and am recommending that we drill perhaps 8 or 9 
holes at a cost of $i00,000, and request authority to spend 
that amount. 

R. L. Brown 

RLB:mc 
Att. 

cc: J. D. Sell 



/%SP, RCO 

Exploration Department 
R. L. Brown 
Vice President 

Mr. J. D. Sell 
Tucson Office 

Thunder Mtn. Project 
Arizona 

July 3, 1990 

ASAffCO I,~,~0, ~;, 

'JU[ 91990 
SW £xpl~auo. 

Dear Mr. Sell: 

I attach hereto a copy of Form 302-MB and the request 
for the above-captioned project. Please note that this 
form has been processed by the Controllers Department and 
by Messrs. R. deJ. Osborne and T. C. Osborne. 

Yours very truly, 

R. L. Brown 

RLB:mc 
Att. 

cc - E. J. Franko (w/att•) 
C. L. Snow (w/att.) 
W. L. Schoonmaker (w/att.) 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 
Telex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978 
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New York, June 15, /19 i 
" ' - -  -_ .  ' ! : ,  ~/.h., ~:L"~: / 

MEMORANDUM FOR: T. C. Osborne 

Thunder Mtn. Project 
Arizona 

JU,W 2..I K'c:.i . , j  ~f 

The Thunder Mtn. Project is a 181 claim property held 
under a joint venture with Kerr-McGee that was formed in 
1972. The agreement was amended eight times, most recently 
on January i, 1988. Under that amendment the annual work 
commitments were suspended until October 1991 (they will be 
$i00,000 annually after that date), and the Humboldt claims 
were added to the joint venture. 

As you know, the exploration target ~most recent 
interest has been the deep precious me~l target identified 
in Hole TM-14. Substantial thought w~ given to the 
development of a lead-zinc precious ~etals target at 
shallow depth in Paleozoic limestones. No targets of 
reasonable quality were identified/ Attention was then 
turned to an area in the Bucket ~eccia zone where 
potential for 50 million tons of~leachable copper grading 
about .35% Cu is conceptually possible. This material 
would also be available to open pit mining at a 2:1 
stripping ratio. 

Tucson Office geologists recommend that 15 holes be 
drilled during 1990 at a cost of $250,000. I feel that 
such an expenditure would be an excessive commitment at 
this time and am recommending that we drill perhaps 8 or 9 
holes at a cost of $I00,000, and request authority to spend 
that amount. 

RLB: mc 
Att. 

R. L. Brown 

cc: J. D. Sell 



t' k 
FORM 302-MB (9/79) New York NO..0..0..~ .~..--..L .~., . .  

APPLICATION FOR SUPPLEMENTAL EXPLORATION APPROPRIATION 

............... June..8: .... 19 .9.0. Originating Office... T.ucson.,.. S. WE.D. ...................... 

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

No..EA-OO42,. Thunder .M.ou.nt.a.in, AZ 

Present total Estimated Cost 

Amount previously authorized (date...8.-9.-.88 . . . . . .  ) 

Balance for which Authorization is now requested 

EA-042-13 

s .9.67.:0.o.o.... 

$ .7.1.8,99.o... 

$ 2.5.9, .o.o.q... 

ADDITIONAL WORK CONTEMPLATED: 

D r i l l  15 diamond d r i l l  holes to an 
average depth o f  800' 

EXPLANATION OFINCREASED COST: 

To d e f i n e  p r e v i o u s l y  i nd i ca ted  zone tha t  may con ta in  50 m i l l i o n  
tons ,  o f  0,35+% copper zone, w i th  a 2/1 s t r i p p i n g  r a t i o .  

Rev,ewe0by C ,~ ~ ~  ~ ~ ................... ........  ecommen0e00  ..... 

Approved by ..... .~.*. ~.*.. O. '. K. E. E..F.~./&h~M, .......... / 
l)~n_ , 

• . . . . . . . .  . . . . . . . . . . . .  ..................... '+i L~ "~'B~,~/' ~,L~4~f Approved by 
VICE PRESIDENT 

I ^ / .  I ,~;Jl',' ~,..~ 

.~roved by Advisory Committee. ~ ~. - :'-~'J~f~'JApproved by Board of D i r e c t o r s ~ . 9 ~  0,~ 
. . . . . . . . . . . . . . . . .  . . . . . . . . .  i .  . / : - - . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ 9  . . . . .  

~' ,  / / 

L.- i , SECRETARY PRINTED IN US.A. ./ '~ 



Southwestern Exploration Division 

July 11, 1990 

J.J. Malusa 

Expenditures 
Thunder Mountain Project 
Santa Cruz County, Arizona 

I have received the authorization to proceed at Thunder Mountain. 

It is requested that we keep the expenditures below $100,000 and this 
may be expended in 4 or so holes. 

Keep tabs on the costs, drilling, yours, consultant, assays, etc. and 
review how we can get the best info for our monies. 

JDS:mek 

cc: W.L. Kurtz 
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TO: F.T. Graybeal 

Southwestern Exploration Division 

June 9, 1978 

FROM: S. R. Davis 
Summary of TM-II and TM-12 
Thunder Mountain Project 
Patagonia Mountains, Arizona 

During late summer of 1977, two shallow angle holes were drilled from the 
existing TM-8 site. Both holes encountered a zone of low grade copper 
mineralization dominated by covellite and with minor enargite, chalcocite 
and chalcopyrite. As in the upper portion of TM-8, alteration typically 
consists of intense sericitization with subsidiary quartz, clay and alunite. 
Both TM-II and TM-12 were terminated prematurely as they encountered nearly 
impenetrable, very weakly mineralized, brecciated silica tuff (silica 
breccia). 

Drill hole TM-II is inclined -45 ° to the south and was bottomed at a depth 
of 668.5 feet. The drill hole encountered quartz feldspar porphyry and 
marginal xenolithic quartz feldspar porphyry to a depth of 318 feet, where 
lapilli tuff of the chief diatreme was penetrated. From 609 to 625 feet 
a thin dike(?) of quartz feldspar porphyry transitioned with increasing 
depth to a massive, weakly to moderately silicified breccia and subsequently 
at 632 feet to a dense, homogeneous silica breccia or brecciated silica 
tuff. 

Alteration is essentially phyllic throughout and is dominated by sericite 
to a depth of 625 feet, where it gives way to intense silicification. Minor 
clay and alunite are locally present. Copper mineralization occurs prim- 
arily as disseminated and fracture oriented covellite and enargite with 
lesser chalcopyrite, chalcocite and possible local tennantite/tetrahedrite 
also noted. Pyrite as disseminations and veinlets is the only other sulfide 
observed. 

Although assays as high as 0.75% copper and 1.39 ounces silver/ton were 
received (TM-II), average values for any @ignificant intercepts were consid- 
erably less. The major interval from 40 to 630 feet (590 feet) averaged 
0.325% copper and on the basis of spot assays, approximately >0.3 ounces 
silver/ton. The best interval, from 360 to 390 feet (30 feet), averaged 
0.62% copper and contained only one silver assay (1.39 ounces Ag/ton). 

Drill hole TM-12 is inclined -45 ° to the west and reached a total depth of 
622 feet. The drill hole encountered mainly quartz feldspar porphyry through- 
out with only two thin remnants of lapilli tuff (164-200 and 581-599). A 
weakly silicified breccia with a considerable number of exotic fragments 
was penetrated from 382 to 433 feet, and the hole bottomed in dense silica 
breccia or brecciated silica tuff (599-622). 

Alteration can be classed as phyllic throughout with sericite dominant to 
+520 feet, and silica more abundant thereafter. Minor clay and alunite were 
also noted. Copper mineralization occurs as disseminated and fracture con- 
tolled covellite and very minor chalcocite. The only other sulfide noted 
is pyrite, which occurs both as fine grained disseminations and fracture 
coatings-veinlets. 

O-D_~' 



/ Southwestern Exploration Division 

July 7, 1980 -~'~)..~ 

FILE MEMORANDUM 

Summary of TM-13 
Thunder Mtn. Project 
Santa Cruz County, Arizona 

SUMMARY 

Hole TM-13 intersected 971 ft. of Paleozoic limestone starting at 3801 
ft. which was concealed below Cretaceous volcanic rocks. The carbonates 
are believed to be part of the Permian Earp Formation and Colina limestone 
and exhibit weak, pervasive sanding, recrystallization, and development of 
lime silicate minerals throughout. At 3977 ft. a 2-ft. section of massive 
sulfide averaged 2.56% Cu, 8.65% Pb, II.60% Zn, 3.56 oz. Ag, and 0.O16 oz. 
Au. Vertical alteration and mineralization zoning is poorly developed and 
appears largely controlled by the distribution of unlike rock types. However, 
the presence of a long column of hydrothermally altered carbonate rock is 
favorable and justifies further drilling. 

INTRODUCTION 

Hole TM-13 was collared roughly lO00 ft. southwest of the Trench mine 
on the Kerr-McGee Thunder Mtn. property. The purpose was to determine 
whether or not Paleozoic limestones with replacement ores might underlie 
the Trench area. The downward projection of the Trench vein which had 
produced roughly 185,000 tons averaging 7% Pb, 6% Zn, and 6 oz. Ag indicated 
a favorable environment for massive limestone replacement mineralization if 
the limestones were present. Interpretation of Paleozoic limestone outcrops 
roughly one mile to the south and certain relationships in the Hardshell 
area suggested that the limestones would be present at reasonable depths. 
Drilling was carried out on the Kerr-McGee ground instead of directly under 
the Trench mine largely because of various work commitments on the former 
and because initial geologic projections suggested the limestone section 
would be substantially shallower on the Kerr-McGee ground. 

The hole was drilled with a Joy HD-22 for an aggregate cost of $31.45/ft. 
At 4250 ft. the hole had deviated rather uniformly to a point 145 ft. $56°E 
from the collar. This report was supplemented by a study of 28 thin sections. 
Much of the information contained in the detailed geologic log has been 
summarized on the attached graphic log and geologic section. 

ROCK TYPES 

Rock types are largely Volcanic from O-3801 ft. and Paleozoic limestone 
from 3801-4777 ft. Diabase was cut from 0-217 ft. It is typical of the diabase 
mapped in the Trench area and contained no evidence as to a flow or intrusive 
origin. 

Underlying the diabase is a 3584 ft. thick section of rhyolitic volcanic 
rocks similar to those mapped by Steve Davis around the Hardshell mine and 
south to Corral Canyon along the east flank of American Peak. The upper half 
of the rhyolitic rocks is dominated by various breccias, lapilli ruffs, and 
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DISTRICT: 

PROJECT NAME: 

PROJECT NUMBER: 

PROJECT SUPERVISOR: 

PROJECT GEOLOGIST: 

PREPARED BY/DATE: 

Southwest 

Thunder Mountain 

0042 

W.D .Payne 

F. R. Koutz 

FRK/6-1-81 

ANNUAL PROJECT PLANNING SHEET 

EXPENDITURES 

I. Month of $ 

2. Current Year Expenses to Date 
thru $ 

3. Budget for Current Year 
19 $* 

4. Thru previous year, since 
project began $364,257 

TYPE OF PROJECT 

, Recon 

X I Drilling 
I 

Pre- 
Development 

Other 

COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

$ ?* 

$ 

Approva I s 
Dist. 
Geol. 

West. 
U.S. 

OBJECTIVE: Hold ground for 1981. 
sheet, vis drilling of TCH-2. 

Work to be done via Trench-Humboldt planning Progress for the Month of 

*Not split out from Trench-Humboldt (1981 budget estimate 
of 4/8/81 WLK to FTG). 

PLANNED TASKS 

See project sheet for Trench- 
Humboldt. 

RESPONSIBILITY/TIME 
TO COMPLETE 

TARGET 
DATE 

% COMPLETE PROGRESS TO DATE 

I 
A 
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DISTRICT: Southwestern 

PROJECT NAME: Thunder Mountain 

PROJECT NUMBER: EA-O042 

PROJECT SUPERVISOR: W.D. Payne 

PROJECT GEOLOGIST: F.R. Koutz 

PREPARED BY/DATE: FRK 2/19/82 

ANNUAL PROJECT PLANNING SHEET 

EXPENDITURES 

I. Month of $ 

2. Current Year Expenses to Date 
thru $ 

3. Budget for Current Year 
19 $ 

4. Thru previous year, since 
project began $366,172 

TYPE OF PROJECT 

~X 

Recon 

D r i l l i n g  

Pre- 
Development 

Other 

COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

Approval 

Dist. 

Geol. 

OBJECTIVE: Hold ground for 1982 and complete required work commitment. 
Drill, or start to drill, one 6000' hole to test Paleozoic 
limestone/Laramide intrusive contact between TCH-2A & TM-8. 

Progress for the Month of 

PLANNED TASKS 

i. Complete survey of TM/Worlds 
Fair Boundary 

2. Fly & topo map of N.Patagonia 
Mtns. (see Trench planning sheet 
- survey in TM-DDH, claims 
- control points 

3. DDH TM-14: Drill to fulfill work 
requirement of $44K 
a. Select final drill site 
b. Select contractor (Joy vs. 

Boyles) 
c. Start drilling 
d. Log core 

4. File assessment work with 
Santa Cruz County & BLM 

5. Notify Kerr-McGee of work 
completion. 

RESPONSIBILITY/TIME 
TO COMPLETE 

RBC/HMS/J. Yanez - 
3 weeks 

FRK/WDP - 2 weeks 

HMS/J.Yanez(?) - 
2 weeks 

FRK/TCB(USFS) - 2 days 
FRK/WDP - 3 days 

Contractor 
FRK(SAC?) - 4 weeks 

RBC - 2 days 

RBC/WDP/GMC 

TARGET 
DATE 

4/1/82 

See TCH 

6/1/82 

6/1/82 
6/1/82 

by 8/1/82 
11/i/82 

9/1/82 

10/1/82 

% COMPLETE PROGRESS TO DATE 

A 
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ANNUAL PROJECT PLANNING SHEET ~ P  

DISTRICT: Southwestern 

PROJECT NAME: Thunder Mountain 

PROJECT NUMBER: EA-O042 

PROJECT SUPERVISOR: W. D. Payne 

PROJECT GEOLOGIST: F.R. Koutz 

PREPARED BY/DATE: FRK 2/19/82 

EXPENDITURES 

I. Month of March $ 2,816 

2. Current Year Expenses to Date 
thru March $ (26,770) 

3. Budget for Current Year 
15 $ 

4. Thru previous year, since 
project began $366,172 

TYPE OF PROJECT 

Recon 

X Drilling 

Pre- 
Development 

Other 

OBJECT IVE: Hold ground for 1982 and complete required work commitment. 
Drill, or star~ to drill, one 6000' hole to test Paleozoic 
limestone/Laramide intrusive contact between TCH-2A & TM-8. 

COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

Approval 

Dist. 

Geol. 

Progress for the Month of March 

PLANNED TASKS 

• Complete survey of TM/Worlds 
Fair Boundary 

2. Fly & topo map of N.Patagonia 
Mtns. (see Trench planning shee 
- survey in TM-DDH, claims 
- control points 

3. DDH TM-14: Drill to fulfill wor~ 
requirement of $44K 
a. Select final drill site 
b. Select contractor (Joy vs. 

Boyles) 
c. Start drilling 
d. Log core 

4. File assessment work with 
Santa Cruz County & BLM 

5. Notify Kerr-McGee of work 
completion. 

RESPONSIBILITY/TIME 
TO COMPLETE 

RBC/HMS/J. Yanez - 
3 weeks 

FRK/WDP - 2 weeks 
) 
HMS/J.Yanez(?) - 

2 weeks 

FRK/TCB(USFS) - 2 days 
FRK/WDP - 3 days 

Contractor 
FRK(SAC?) - 4 weeks 

RBC - 2 days 

RBC/WDP/GMC 

TARGET 
DATE 

4/1/82 

See TCH 

6/1/82 

6/1/82 
6/i/82 

by 8/i/82 
11/i/82 

9/1/8,2 

10/i/82 

% COMPLETE 

75% 

10% 

20% 
0% 

0% 
0% 

0% 

0% 

PROGRESS TO DATE 

Having trouble locating & distinguishing old corners, especially 
on Schee Group (TM) 

TCB locating old location posts + repapering 
No posts remain on OCCI Group 
Rough estimate obtained from Cooper Aerial Surveys: $4500 

W. corner of Monoca claim to be surveyed 
Waiting for GO from NYO 

Could be done with TCH-2A 
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AS/U  O Southwestern Exploration Division 

March 8, 1982 

To: W.D. Payne~ 

From: F. R. Koutz 
1982 Drilling/Planning 
Thunder Mountain Project, EA-0042 
Santa Cruz County, Arizona 

The following analysis details some facts, figures and options on this 
year's planning/budget for the Trench-Thunder Mountain area for your use 
after our conversation of March 4. Because of a $50,000 work commitment 
to Kerr-McGee by October i, 1982 the next hole drilled in the Trench area 
will probably be on Thunder Mountain ground. The work commitment by 
October i, 1984 is $i,000,000 of which we have spent approximately $164,000 
to date. (There may be about $14,000 carryover from the previous 3 years' 
work which would reduce this year's necessary expenditures to about $36,000. 
This will not change the analysis below.) We also have 159 claims to file 
assessment work on by September i, 1982 although this might be covered by 
TCH-2A drilling if all parties agree. 

The logical site for the next drill hole ("TM-14") is in the immediate 
vicinity of the Wellington Mine about 1800' WSW of TCH-2 and 1800' ENE of 
TM-8. The main target is the Paleozoic carbonate/quartz feldspar porphyry 
contact zone where Cu > Zn > Pb + Ag skarn deposits are expected. Zn, Pb, 
Cu, Ag limestone-replacement mineralization, disseminated copper in intru- 
sive rocks, veinlet-controlled Zn, Pb, Cu, Ag mineralization in pyroclastic 
volcanics and disseminated in epiclastic volcanics and shallow chalcocite- 
covellite replacements of chalcopyrite-pyrite with enargite either as 
disseminated blankets or in breccia pipes are known to occur within a 
3000 foot radius to the east and west of the proposed hole and are addi- 
tional targets. The first 500 feet of Paleozoic toward the proposed hole 
has been partially tested in TCH-2A for the intrnsivercontact. The pro- 
posed hole is nearer to TCH-2A than TM-8 because of the suspected geometry 
of the QFP stock in TM-8 and inferred from the 1745 feet of ground tested 
in TM-9 about I000' ENE of TM-8. 

"TM-14" should be budgeted for 6000' TD because the Mesozoic/Paleozoic 
contact projected from TCH-2, 2A, i, and TM-13 is not expected until about 
5200' depth. Costs for a 6000' hole are estimated at $250,000. If a long 
section of essentially barren intrusive or other host rocks has been 
drilled then "TM-14" could be reasonably stopped at about 5500 or even 
5000 feet, although a significant thickness of intrusive over Paleozoic 
is possible and does occur with the monzonite porphyry in TCH-2. There 
is also a good chance that we will want to test additional ground from 
a drill-out from TM-14 no matter what is found in the main hole itself. 
After our experience with TCH-2/2A this woul~ almost certainly involve 
significant casing purchase/rental costs. 



W. D. Payne 
March 8, 1982 
Page 2 

Since funds are tight this year probably only one or two years' (back-to- 
back) minimum work commitment can be accomplished. A very concerted effort 
of roadwork (including possibly to a "TR-18" site on 3-R ground 800-1000' 
NNW of TM-9), geophysics, map making, surveying boundaries with the Argentor 
Group, repapering, reestablishing claim posts, and geologic studies might be 
expanded to spend the remaining $36,000 necessary expenditure but this 
would involve more than several man-months. Drilling is almost certainly 
a necessity. 

"TM-14" should logically be started with NC core (after rock-bitting through 
over-burden) and drilled to rig-capacity depths or hole conditions force 
casing and reduction to NX. Such depths under good drilling conditions, 
which we expect if a major fault (as in TM-9) or silica breccia (as in TM-10) 
are not encountered, have been estimated at 3500-4000' for the Joy-36 by 
Jack Lloyd and Rob Gardner or 4000' for a CP-50 (Boyles) by Clark Hirschi. 
Such depths with NC diameter are necessary if we are to avoid the limita- 
tions of BX/AX drilling encountered in the bottoms of TCH-2 and 2A. Costs 
for these depths would be $25-30/foot (Joy) or a range of $87,500-$120,000 
plus $28,000-$32,000 ($8/foot) NX casing purchase if rods are to be left in 
the hole for 12 months after drilling. Although drilling conditions are 
good it is very uncertain that the hole would remain open for any length 
of time without being cased or could be easily drilled back to original TD. 
This would preclude just expending $36,000 in NC-drilling (say 1400') and 
continuing NC at a later date from an open hole. 

Less expensive rotary or hammer-drilling with 4" casing for a top-hole for 
TM-14 is one option but a large amount of geologic, structural and minerali- 
zation data would be lost. This information would be vital in future 
exploration planning in the Trench-Sunnyside area. Problems with straight 
holes after rotary top-holing would also be increased. A rotary top-hole 
this year would, however, allow the hole(s) to be drilled to completion 
in one pass when sufficient funds could be made available. 

The best solution to this problem, under present conditions, would seem 
to be to drill the proposed TM-14 as deep as possible with NC core, leaving 
the hole cased for NX reentry. This would expend a minimum of $115,000 and 
possibly $150,000 and cover at least 1982 and 1983 work commitments. This 
would still leave at least $700,000 to be spent by October I, 1984 if the 
Kerr-McGee Thunder Mountain agreement cannot be renegotiated. The minerali- 
zation encountered in TCH-2/2A certainly justifies several deep holes on 
Thunder Mountain ground to test for continuity. 

FRK/c~ 

cc : SACat lin 

F. R. Koutz 
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ASARCO Southwestern Exploration Division 

March 16, 1982 

TO: F.R. Koutz 

FROM: S. A. Catlin 

Correlation of TM-13 Sedimentary 
Rock Sequence 

Thunder Mountain Project 
Santa Cruz Co.~ AZ 

The TM-13 drill core was logged by Fred Graybeal and reported on in his drill 

hole summary of July 7, 1980. At that time he tentatively identified the 
Paleozoic rocks cut from 3801' to the bottom of the hole (4777') as altered 
Colina Limestone and Earp Formation. He suggested that the quartzite 
encountered from 3678' to 3801' might be a basal Mesozoic unit or, alternately, 
might lie in the upper Paleozoic. 

Because much new data on the nature of alteration in the Paleozoic sediments 
of the Patagonia Mountains area was generated during the study of TCH-I, 
TCH-2, and TCH-2A drill core, it was decided that the TM-13 data deserved a 
review. A brief examination of Fred's original core log, the ten TM-13 thin 
sections cut from below 3678', and the drill core itself generated the 
following conclusions: 

I. The quartzite from 3678' to 3801' is probably basal Mesozoic. 
It is poorly sorted, with a strong feldspar content--including 
some probable ex-phenocrysts--and thus most likely represents 
locally eroded and redeposited volcanic material° It closely 
resembles a sandstone unit cut in TCH-I at the base of the 
Mesozoic section. 

. The Paleozoic rocks from 3801' to 4777' apparently include 
the lowermost Epitaph as well as the Colina and much of the 
Earp. The section from 3801' to 4027' contains too large a 
volume of siltstone (approximately 20% of the interval) and 
of Mg-bearing minerals (chlorite, serpentine, and possibly 
clay) to represent the Colina, a relatively pure limestone. 
The thick marble below 4027' probably does belong to the 
Colina, but the Mg- and silt-rich stretch from 3801' to 4027' 
better fits the lowermost Epitaph, a silty dolomite. The 
interbedded marbles and siltstone-quartzites present in the 
bottom portion of the hole best match the Earp Formation. 
Exactly where the Colina-Earp contact should be drawn is 
debatable. Abundant siltstone-quartzite beds start below 
4419', but the first one, just 3' thick, appears at 4217'- 
4220' 

SAC : mek 
cc : F.T. Graybeal 

W. D. Payne 

S. A. Catlin 
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April 6, 1982 

Mr. W. L. Kurtz, Manager 
Western Exploration 
Tucson Office 

1982 Drilling 
Thunder Mountain Project 
Arizona 

Dear Mr. Kurtz: 

I have Mr. Koutz' memorandum of March 8, 1982, in which 
he discusses various options for completing the $50,000 work 
commmitment due on the Kerr-McGee ground by October i, 1982. 
I discussed this subject with Mr. Koutz and Mr. Payne during 
my recent trip to Tucson and my views follow. The logical 
site for hole TM-14 is not adjacent to the Wellington Mine 
portal as shown on the map accompanying Mr. Koutz' memo, but 
in my mind would be as close as possible to the joint boundary 
between the Kerr-McGee claims and the Humboldt group in the 
bottom of Alum Canyon. A location adjacent to the claim 
boundary and at least 500 ft. east of the location recommended 
by Mr. Koutz will increase the possibility that the Paleozoic 
limestone section will not be cut out by the quartz feldspar 
porphyry stock. The objective of this drilling is to intersect 
high-grade mineralization in altered carbonate rocks and this 
objective is enhanced by moving the hole location as far east 
as possible. There is some likelihood the hole will deviate 
onto the Humboldt group. The same possibility was discussed 
with Mr. Jones of Kerr-McGee when we drilled TM-13 and, as 
I recall, he agreed that, as long as the hole was collared 
vertically on Kerr-McGee property, the entire cost of that 
drilling would apply toward the work commitment. It might 
be useful to confirm this approach with Mr. Jones, perhaps ---7 
in writing. I am not too worried about the difficulties of | 
drilling in the siliceous rock encountered a£ the bend in Alum~ 
Canyon because I regard this as a root of an old hot sprlng 
vent with hopefully limited vertical extent. 

3 

°.~_ 

My preference would be to collar the hole NC and hope- 
fully complete the $50,000 commitment using that core size. 
Given reasonable drilling conditions, and I recall that the 

ASARCO Incorporated 120 Broadway New York, N.Y. 10271 (212) 669-1000 
Telex: ITT 420585 RCA 232378 WUI 62522 Cables: MINEDEPART Telegrams:WU 1-25991 
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lapilli tufts drill easily and keep an open hole, we should 
be able to attain a depth of 2000 ft. or more. If the hole 
is in good condition, I would recommend leaving it open with 
a heavy mud (of course with a cap over the top of the hole) o 
If the hole is in bad shape, my suggestion would be to drill 
below the bad zone, case the hole, and go to NX when the hole 

is re-entered. , 

I am not convinced that any drilling shoul~d be considered 
800-1000,~ng~of TM,9 at the present time. This would 
entail a phen~ly costly road construction program to 
an area in which there is presently no geologic justification 
for such a road building expense. 

I think that covers all the significant aspects of Mr. 
Koutz' memorandum. I would like to be kept advised of further 

progress on this project. 

Very truly yours, 

F. T. Graybeal 

r 



ANNUAL PROJECT PLANNING SHEET 

DISTRICT: Southwestern 

PROJECT NAME: Thunder Mountain 

PROJECT NUMBER: EA-0042 

PROJECT SUPERVISOR: W. D. Payne 

PROJECT GEOLOGIST: F.R. Koutz 

PREPARED BY/DATE: FRK 2/19/82 

EXPENDITURES 

I. Month of April $ 2,699 

2. Current Year Expenses to Date 
thru April $8,180 

3. Budget for Current Year 

195 

4. Thru previous year, since 
project began $366,172 

TYPE OF PROJECT 

Recon 

X I Dril]il~g 
I ~ Pre- 
Develo}ment 

Other 

OBJECTIVE: Hold ground for 1982 and complete required work commitment. 
Drill, or start to drill, one 6000' hole to test Paleozoic 
limestone/Laramide intrusive contact between TCH-2A & TM-8. 

COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ _ 
Current Yr. Add. Request @ 

j _  

New Tota} 

Approval 

Dist. 
Geol. 

Progress for the Month of April 

PLANNED TASKS 

i. Complete survey of TM/Worlds 
Fair Boundary 

2. Fly & topo map of N.Patagonia 
Mtns. (see Trench planning shee 
- survey in TM-DDH, claims 
- control points 

3. DDH TM-14: Drill to fulfill wor] 
requirement of $44K 
a. Select final drill site 
b. Select contractor (Joy vs. 

Boyles) 
c. Start drilling 
d. Log core 

4. File assessment work with 
Santa Cruz County & BLM 

5. Notify Kerr-McGee of work 
completion. 

RESPONSIBILITY/TIME TARGET 
TO COMPLETE DATE 

RBC/HMS/J. Yanez - 4/i/82 
3 weeks 

FRK/WDP - 2 weeks 

HMS/J.Yanez(?) - 
2 weeks 

FRK/TCB(USFS) - 2 days 
FRK/WDP - 3 days 

Contractor 
FRK(SAC?) - 4 weeks 

RBC - 2 days 0 

RBC/WDP/GMC 

See TCH 

6/1/82 

6/1/82 
6/1/82 

by 8/1/82 
11/i/82 

9/1/82 

10/1/82 

% COMPLETE 

85% 

25% 

20% 
0% 

0% 
0% 

0% 

0% 

PROGRESS TO DATE 

Having trouble locating & distinguishing old corners, especially on 

Schee Group (TM) 

TCB locating old location posts + repapering; no posts remain on 

OCCI Group 
Being paneled for photography by TCB/HM[o 

NW sideline of Monoca claim to be surveyed. Routes to other sites being 
investigated by TCB/USFS. 

Could be done with TCH-2A 
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Southwestern Exploration Division 

May 3, 1982 

To: F.R. Koutz 

From: T. C. Benavidez 
Proposed Road and Drill Site 
Thunder Mountain Project, EA-0042 
Santa Cruz County, Arizona 

Starting on 27 April I pioneered and flagged three alternate access routes 
to the proposed drill site to be designated "TM-14" located in or about 
the center of Jesse #23. Then on the 28th and 29th I was joined by Lee 
Kuhn and Bill Ambrose of Patagonia Excavating Co. and Dennis Brandolino 
from the Sierra Vista District Forest Service. We all agreed that the 
most feasible route would be an extension from "TM-13" north paralleling 
the drill siteroad below about 800 feet to the knob at the saddle, thence 
south 600-700 feet to the pad site as shown on the attachment. Below is 
a summary of estimated time and costs: 

D-7 Dozer (80 Hours @ $80/Hr.) 

150 CFM Compressor & Jackhammer 
(2 Weeks @ $700/Week) 

Labor and Miscellaneous (Fuel, etc.) 

TOTAL 

$ 6,400 

1,400 

2,500 

$10,300 

TCB/cg 

Attachment 

cc: JDSell (w/attach) 

T. C. Benavidez/~ 



i 

~lk J 

-l~.l@ 

rt \~\\ 
I I  ~1,| 
I I  I I I  
I I  I I  ~l 
I I  i! ~, 
I !  / I  

I I  " ~  - , . I  

. . . . . .  l |  I I  
, ,  t 

-- L .,- \ \ ,  

. .  

~, j "  . /  . _  . - '  , 

I I  I I  
/ s  I I 

'I II 
I t  

, / I  
Is 

A L  Lt t 
W /  

t l  
! 

J !  
II 
II 
I |  

. | 1  
:1 
t l  
I , 

| I" 
I I , 

,V 
J 

¢ 
e 

\ 

I 
t 

I 

,- r hAine 

! j "  

I 

\ 

I 

/ 

/ 

I~ / -  " ° "  

\ r  

( ' 
~ J  

. f ~  ' 

' r : \  
t 

& 

$ : -  = : : :  

t 

f _ _ - -  - 

L ' . 

/ 



DISTRICT: Southwestern 

PROJECT NAME: Thunder Mountain 

PROJECT NUMBER: EA-0042 

PROJECT SUPERVISOR: W.D. Payne 

PROJECT GEOLOGIST: F.R. Koutz 

PREPARED BY/DATE: FRK 2/19/82 

' \ "~ ~'~" ' :"~ ~" ANN; NG SHEF'r 

EXPENDITURES 

I. Month of ~oy $ ~ / ~  

2o. Current_YeaF Expenses to Date 
~hru MRY $ /~/f.->-"~ 

3. Budget f o r  Cur rent  Year 
19___ $ 

4. Thru prev ious year ,  s ince 
p r o j e c t  began $366,172 

TYPE OF PROJECT 

Recon 

X Dril l ing 

Pre- 
Development 

Other 

OBJECTIVE: Hold ground for 1982 and complete required work commitment. 
Drill, or start to drill, one 6000' hole to test Paleozoic 
limestone/Laramide intrusive contact between TCH-2A & TM-8. 

COST ESTIMATE & APPROPRIATION REQUEST 

Current Yr. Orig. Budget 
Current Yr. Add. Request @ 
Current Yr. Add. Request @ 
New Total 

Approval 

Dist. 
Geol. 

Progress f o r  the Month of ~ , /  / ~ F Z  

PLANNED TASKS 

I .  Complete survey of TM/Worlds 
Fair Boundary 

2. Fly & topo map of N.Patagonia 

RESPONSIBILITY/TIME 
TO COMPLETE 

RBC/HMS/J. Yanez - 
3 weeks 

FRK/~rDP - 2 weeks 

TARGET 
DATE 

4 /1 /82  

% COMPLETE ! 

90 % 

PROGRESS TO DATE 

Yanez ~o complete in June 

See TCH TCB located old location posts + repapering; no posts remain on 

. 

Mtns. (see Trench planning sheet I) 
- survey in TM-DDH, claims I HMS/JoYanez( 
- control points I 2 weeks 

I 
DDH TM-14: Drill to fulfill wor~ 
requirement of $44K 
a. Select final drill site 
b. Select contractor (Joy vs. 

Boyles) 
c. Start drilling 
d. Log core 

?)- 

FRK/TCB(USFS) - 2 days 
FRK/~OP - 3 days 

Contractor 
FRK(SAC?) - 4 weeks 

4. File assessment work with 
Santa Cruz County & BLM 

5. Notify Kerr-McGee of work 
completion. 

RBC - 2 days 

RBC/WDP/GMC 

I 
I 

6 / i / 8 2  

6 / i / 8 2  
6 / i / 8 2  

by 811182 
11/I/82 

9/1182 

1011182 

25% 

20% 
0% 

0% 
0% 

0% 

0,% 

OCCI Group 
Paneled for photography by TCB/HMS~. flown May 23. 

NW sideline of Monoca claim to be surveyed. Routes to other sites 
investigated by TCB/USFS. Decision on road work/drill site 
needed soon. 

Could be d~ne with TCH-2A 

r 
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AfiARCO Southwestern Exp|oration Division .3"'~ 

May 24, 1982 

i 

To: J.D. Sell 

From: F. R. Koutz 

Trench Area Exploration 
Trench (0200), Three-R (0040), 
& Thunder Mountain (0042) Projects 
Santa Cruz County, Arizona 

Summary, Conclusions and Recommendations 

Over the past twenty years a number of companies have completed 24 drill 
holes (+I000 feet depth) on the subject properties. Asarco has drilled 
ten of these deep holes in the main Trench-Sunnyside area. A deep sub- 
marginal porphyry copper deposit of an estimated 450 million tons @ 0.34% 
Cu (0.25% Cu cut-off) and .012% Mo with apex below 3700 feet depth exists 
beneath the west side of the Sunnyside diatreme centered to the north of 
DDH TR-10. Associated skarn alteration and Zn-Ag-Pb-Cu mineralization 
exists to the northeast with ore grade mineralization consisting of more 
than 57 and 124 feet of 15-18% Z(Zn>Pb>Cu) with 7-11 oz. Ag/T intersected 
in TCH-2. Structural complications are indicated within the skarn zone 
because Navi-drill hole TCH-2A failed to intersect the favorable units 
mineralized in TCH-2. 

The large size and strength of the hydrothermal system generated by the 
quartz-feldspar porphyry intrusive justify additional drill holes to follow 
TCH-2 mineralization and to test the limits of skarn zones around the margin 
of the mineralizing quartz-feldspar-porphyry. 

I recommend two drill-outs from TCH-2, first to the NNW and then to the NNE 
to test for the continuation of stratigraphy and mineralization encountered 
in TCH-2 and related to the northeast-trending QFP intrusive zone in Upper 
Alum Gulch. The next hole on Thunder Mountain ground should be located in 
Upper Alum Gulch near the Trench (Humboldt-Mendoza) boundary to test deeper 
Paleozoic rocks nearer to the main QFP boundary, Additional holes on Thunder 
Mountain ground might be located about 1500 feet SW of TM-13 and 600 feet S 
to 1500 feet SW of TCH-2 also to test the carbonate section cut by QFP in- 
trusives. A hole 1000-2000 feet north to NNE of TCH-2 should test the outer 
limits of skarn zones and help to evaluate the carbonate-hosted mineraliza- 
tion potential of competitor ground to the north. Lower priority targets, 
on Three-R ground, are from 500 to 4000 feet north of TM-9 and beneath the 
Flux mine. Limestones east of Trench along the January-Norton-Alta-Hardshell 
zone also deserve deep testing. 

General 

The geology and mineralization in the subject project areas have been dis- 
cussed in various company reports by Graybeal and Koutz. The purpose of 



ASARCO Southwestern Exploration Division 

June 8, 1982 

To: J.D. Sell 

From: F. R. Koutz / 

Cu-M~-/Ag "Res°urceS"e "o t 
• S u r e  P o r p h y r y  D p s i  

~ee-~& Thunder Mtn. Projects 
"---~-~rrfa Cruz C o u n t y ,  AZ 

Although I have heard (I believe from F. T. Graybeal) figures of "several 
hundred million tons of 0.3-0.4% Cu with minor Mo and Ag credits" for the 
Sunnyside, igneous-hosted, porphyry copper deposit as intersected in holes 
TR-10, ii, 14, 15 and TM-8 I have not seen this figure written down anywhere. 
So I spent a few minutes and made the calculations below--admittedly very 
rough and non-rigorous but sufficient for general use and something to have 
in the files. 

The 5 polygons below were drawn by the perpendicular bisector method with 
the outer limits roughed-in by geologic judgement, generally less than the 
distance from the four outer holes to the TR-10 polygon boundary. Graph 
paper squares were counted for the polygon area. The footages and grades 
come from the drill-hole summary reports with cut-offs mostly geologic but 
generally 0.2 to 0.3% Cu. The TR-10 column was increased and diluted from 
the drill logs. Tonnage factor was 12.5 ft3/ton. 

Average GrsNes 
Depth Top Polygon Area Million 

DDH Intercept Footage x 106 ft 2 Tons Cu % Mo % Ag oz/T 

TM- 8 4300' 1200' 1.68 160.8 0.25 0.010 0.I0 
TR-10 3700' 900' 1.68 120.8 0.44 0.0165 0.12 
TR-II 4800' 672' 1.54 82.8 0.37 0.0113 0.16 
TR-14 4590' 390' 1.13 35.3 0.46 0,0154 0.20 
TR-15 4630' 679' 1.00 54.3 0.23 0.0095 0~15 

Totals "About 0.25% Cu cut-off" ~/o 454.0 0.336 0.012 0.13 
TR-10 + TR-II + TR-14 only (about 0.3~) 238.9 0.419 0.014 0.15 

The second total is of higher quality (accuracy). Although a large body 
of mineralized rock is present the grade and depth definitely places the 
Sunnyside deposit in the submarginal or resource category. 

F. R. Koutz 
FRK/cg 

Attachment 

cc: WLKurtz 
FTGraybeal (any comments or better numbers?) 
3-R & TM Files 



Sunnyside Porphyry Deposit 

Cu-Mo-Ag Resource Polygons 

12.5 ft3/ton 

~ / . ~ 7 %  C~, .01% Mo TM-8 
.01% Mo\ "I0 oz Ag O 

.16 oz Ag \ 4300-5500' 
QTR-II ~160.8 m.t. 

4800-5472'~ / 
82.8 m.t./.44 % C u ~ /  

.016% Mo 

.12 oz Ag N 

oTR-IO T ,'46%Cu.~3700-4600' 
[.015% MO\ 120.8 m.~=, 
1.20 oz Ag ~- ~.!3%1 :u 
i ®T~_14~<:01% Mo I 
~4590-4980'- i .15 o z A g  I 

OTK ID 

Depths indicated from 
individual drill holes 

June 8, 1982 
F. R. Koutz 



ASARCO Southwestern Exploration Division 

July 2, 1982 

To: F.T. Graybeal 

From: J. D. Sell 

Patagonia Area 
Santa Cruz County, AZ 

Your note on the tonnage-grade estimate for the Sunnyside porphyry copper 
zone is appreciated. These numbers will be very useful as the integration 
of the area becomes an increasing reality. As you probably feel from some 
of my cover notes to Fleet's drill hole summaries, I hope to be able to get 
Fleet to shed some of the verbiage and place our information into the best 
model(s) of system(s) that we can get for the next approximation of drilling 
sequence. 

Your note and telephone conversation on the Ventura mineral inventory was 
also well received and I have asked both Pick and Fleet to make note of it. 
Indeed, it is the continued review and thinking (and testing) which will 
define the optimum mineral available in the area. 

I attach the monthly report of Koutz with the ZERO report, l'm not clear 
as to how he picks depths from the graphs. Perhaps I can learn prior to 
them doing further work. 

The geophysical work, et al. has taken care of the Ventura assessment work 
and no drilling is planned prior to September 2, 1982. 

JDS/cg 

Attachment 

es D. Sell 

P.S. Fleet is acquiring a "nomograph" from Zonge which plots Hz-resistivity- 
depth and based on an inflection point the curves can be resolved. 
Apparently Zonge is writing a brochure on this so that geologists can 
believe that geophysical people are also "real people". 
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E X P L  A N A  T / O N  

Drill hole showing depth 

Proposed or deepened drill hole 

A S S A Y  D A T A  K E Y  
depth - length - % Cu-mineral 

G E O L O G I C  L E G E N D  
cp - chalcopyrite 
cv - covellite 
c c -  chalcocite 
e n -  e n a r g i t e  

A S A R C O  I n c o r p o r a t e d  
THUNDER MOUNTAIN PROJECT 

DRILLING PROGRESS 
PATAGONIA MOUNTAINS 

S A N T A  C R U Z  C O U N T Y ,  A R I Z O N A  
0 I000' 

m n 6 6 9 2  J D S / d a m  I u c  0 4 - 2 1 - 8 9  
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August 20, 1974 

TO: W.L. Kurtz 

FROM: F. T. Graybeal 

Summary of TM-8 
Thunder Mtn. Project 
Patagonia Mtns., Arizona 

SUMMARY 

Two zones of near ore-grade copper mineralization were intersected 
within 1700 ft. of the surface. A study of the geology of these zones 
indicates that they will probably be confined to the diatreme, mostly 
south and east of TM-8. 

A deep zone of potassic alteration was encountered, but associated 
copper mineralization was low grade. A zone of copper values which are 
noticeably higher than background lies just above the potassic alteration 
and is tentatively correlated with the high grade zone in TR-IO. This 
correlation suggests that the best opportunities for discovery of deep, 
ore-grade copper mineralization lie west of TM-8. 

INTRODUCTION 

Hole TM-8 was collared in Alum Canyon, roughly 300 ft. from the edge 
of the Kerr-McGee Thunder Mtn. claim group, and was bottomed at 5677 ft. 
The purpose was to test this portion of the property, which lies near the 
southwest side of the diatreme, for the presence of deep primary copper 
mineralization. It is located near the center of a strongl,y altered and 
mineralized quartz feldspar porphyry plug in an area of weakly anomalous 
bedrock geochemistry. Core recovery was excellent throughout the hole. 

The details of all logging and assay work are contained in the attached 
drill log. The following discussion is based on information in the log and 
is supplemented by study of 44 thin sections and 6 polished sections. All 
log, petrographic, and analytical data are summarized on Figure 1. 

ROCK TYPES 

The hole encountered quartz feldspar porphyry or related rocks over 
the entire section. Identif ication of the exact rock type was not possible 
due to a pervasive very strong alteration. In the upper 2500 f t .  of the 
hole where original igneous textures are s t i l l  easily visible, the 
porphyry contains 45-55% altered phenocryst pseudomorphs of quartz (5-15%), 
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feldspar (35-50%), and mafic (2-5~). Quartz, the only original igneous 
mineral remaining in the rock, occurs as rounded eyes 1/32-I/8 in. in 
diameter which are variably resorbed to about 2000 ft. and altered to 
sericTte below 3000 ft. The feldspar phenocrysts (probably both K-spar 
and plagioclase Tn unknown proportions) are defined by tabular aggregates 
of massive, fine-grained sericite which average about I/8 in. long and 
occasionally reach 3/4 in. The mafic, indicated by pseudomorphous 
aggregates of medium-grained sericite and fine-grained perovskite, was 
mostly biotite. Alteration below about 3000 ft. tends to destroy the 
igneous texture and, although remnant textures indicate the rock is still 
similar to that in the upper part of the hole, a gradual rock type change 
may occur. 

Variations in rock tyoe are relatively minor, as noted on the attached 
drill log. Several xenolithic zones were noted above 1600 ft. The 
interval from 1888-2365 ft. is primarily a quartz feldspar porphyry breccia. 
Finally, several short intervals of possible intrusive breccia are present 
between 4400-5200 ft. None of the above variations appear to exert a 
noticeable influence on the alteration. 

STRUCTURE 

Rare zones of probable flow banding are present at 1750 ft. A few 
small fault zones were noted and numerous broken, but not obviously 

faulted, zones are also present. Several weakly vuggy zones, probably 
breccias, were also logged. Structural features other than veins do not 
significantly influence the distribution of rock types, alteration, or 
mineralization. 

Figure l shows that veins are relatively abundant below about 
2000 ft. The strikes and dips of these veins vary widely and, where abun- 
dant, impart a weak stockwork appearance to the rock. 

ALTERATION 

Hydrothermal alteration is uniformly strong throughout the hole, 
although igneous textures have been pseudomorphically well preserved from 
0-2500 ft. The most abundant alteration mineral is fine-grained sericite. 
.In order of abundance it occurs as a massive replacement of former feldspar 
phenocrysts, as an irregular replacement of the matrix, as a somewhat 
coarser replacement of former mafics, and as occasional selvages along some 
sulfide veins below 4000 ft. Sericite is generally white, but occasionally 
acquires a greenish cast deeper in the hole. Although sericite is most ' 
abundant as replacements of former phenocrysts, matrix sericite becomes 
more abundant with increasing depth. Sericite forms from 35-60% of the 
rock, and is less abundant in silicified and potassic altered zones. 
Volume estimates from hand specimens agree well with estimates from thin 
sections. 
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Kaolinite is erratically present to a depth of 4800 ft. in amounts 
generally less than 5%. It is locally abundant where it replaces some or 
all of the feldspar phenocrysts. Elsewhere it occurs as thin veins or in 
association with some quartz veins. It cannot be distinguTshed from 
sericite in hand specimen, but the numerous vein-associated occurrences 
seen in thin section led to the logging of all tiny white clots in quartz- 
sulfide veins as kaolinite. 

Disseminated quartz alteration, or silicification, was recognized 
primarily in hand specimen by a hardening of the matrix of the rock. It is 
]ogged from 0-200 ft. and 2000-5677 ft. In the latter interval it is only 
pervasive from 2900-4150 ft. Silicification adds from 5-20% quartz to the 
rock above that normally present in the quartz-sericite assemblage, which 
averages 35-40~ (including quartz phenocrysts). The presence of silicifi- 
cation is generally recognized in thin section by a peculiar highly 
shreddy grain-boundary texture of the individual quartz grains which is 
only seen in zones where introduced silica exceeds I0%. The estimates of 
introduced silica assume that the original pre-alteration matrix quartz 
content of the rock averaged 25-30%. Although the rock probably approaches 
a rhyolite in composition, this estimate of original matrix quartz may 
still be high by 5-I0%, in part due to silica liberated during conversion 
of the feldspars to sericite. 

Quartz veins are only present below 2000 ft. Individual lO-ft. 
intervals contain from 0-I0% light gray, granular vein quartz. The veins 
vary from I/8-1 in. wide with dips similar to those noted for the sulfide 
veins. The veins occur in sharp contact with the adjacent rock and altera- 
tion selvages are mostly absent. In the central part of the vein quartz 
zone (3500-4500 ft.), small vugs and sulfides are more abundant within the 
veins than near the top or bottom. 

Orthoclase first appears at about 5050 ft. and varTes erratically from 
1-20% to the bottom of the hole. In hand specimen it has a pinkish-buff 
color, occurring as vague zones up to 6 in. long in the matrix and as thin 
selvages along quartz or pyrite veins. In thin section it is fine grained, 
highly irregular in shape, and is generally a brownish color due to the 
presence of very abundant iron oxideI?) inclusions. Its identity was 
confirmed in one section by staining. Much of the orthoclase is partly 
altered to sericite. 

Chlorite occurs from 4870-5630 ft. as finely disseminated grains in 
the matrix and rn coarser aggregates associated with sulfide veins. The. • 
identity is somewhat uncertain due to the extremely fine grain size, 
however the green color and pleochroism are believed to be diagnostic. 
Similar looking but finer-grained material in TR-10 was (mistakenly?) 
called serpentine. The aggregates are very massive, irregular, and are 
sharply terminated against other minerals. Assuming the mineral is 
chlorite, the interference colors indicate it is an iron-rich variety. 
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A mineral which may be a carbonate was seen in thin section from 
4874-5635 ft. It forms up to I0% of the rock and is tentatively identified 
by its extreme birefringence. The absence of a recognizable acid reacl:ion 
(calcite) may be due to its very fine-grained, disseminated occurrence or 
the mineral may be dolomite, magnesite, or ankerite. 

Apatite is uniformly present from 4874-5677 ft. It is only visible 
in thin section and forms from I-5% of the rock. The apatite is fine to 
medrum grained, anhedral, often blocky in shape, and contains abundant 
fluid inclusions. It is generally disseminated and is closely associated 
with disseminated and vein sulfides. 

Small quantities of other possibly significant mTnerals were also 
noted during the logging and petrographic work. Alunite is irregularly 
logged to about 2000 ft. as light pink clots in some feldspar pseudomorphs 
and in small pods. it is fine grained and forms less than 5~ of the rock. 
Traces of andalusite were noted in most thin sections to about 2800 ft. 
It is fine grained, often occurs in kaolinite aggregates, and is occasionally 
replaced by a]unite. Topaz was noted in thin section from 788-1874 ft. 
and at 4225 ft. where it forms from trace-3% of the rock. Hematite is 
present from 1660-1800 ft. as an oxidation of disseminated pyrite and from 
4900-5500 ft. as a selvage along or in pyrite-chalcopyrite veins. At these 
depths it is clearly a hydrothermal mineral. Barite occurs from 2100-2250 
ft. and 4250-4900 ft. It is mostly disseminated and is both yellowish and 
pinkish in color. Rare occurrences of a purplish mineral were seen around 
4900 ft. and may have been anhydrite. A single 6-inch zone of fine-grained, 
light brown biotite aggregates of almost certain hydrothermal origin was 
noted at 5438 ft. 

A schematic diagram of mineral occurrences is shown on Figure I. 
Sericite is clearly the dominant alteration mineral throughout the hole. 
However, the presence of small amounts of alunite and kaolinite in the 
upper 2000 ft. suggests a slight overprint of a near-surface advanced 
argillic assemblage on a phyllic assemblage. From roughly 2000-4850 ft. 
the alteration is entirely phyllic with short intervals of argillic 
alteration. From 4850-5677 ft. phyllic alteration is mixed with a potassic 
alteration assemblage, the latter including orthoclase3chlorite, and 
apatite. I suspect that chlorite may be an alteration product of pre- 
existing secondary biotite. Apatite is a common accessory mineral in 
potassic assemblages elsewhere in the Patagonia Mtns. 

The relative age of the phyllic and potassic assemblages deep in the 
hole is unclear. Pink orthoclase is present in and along quartz veins 
which cut the rock. However, in several thin sections sericite was observed 
to rim or replace matrix orthoclase. Given a hydrothermal fluid of relatively 
constant composition, the formation of late sericite could be accomplished 
by a fall in temperature. This would result in the outer sericite zone 
collapsing downward on the underlying potassic zone. 

f 
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MINERALIZATION 

Mineralogy 

The most abundant sulfide mineral is pyrite. It forms from I-8 vol. % 
of the rock, estimated over 10-ft. intervals, and appears to be somewhat 
more abundan[ above 3000 ft. Pyrite veins are clearly more abundant below 
2300 ft., although their occurrence is somewhat irregular. The veins vary 
from 1/64-3 in. thick, average about 1/16 in. thick, and do not show any 
noticeable variations in thickness with increasing depth. They occur as 
cores of quartz veins, with or without other sulfides, or simply as thin 
sulfide veins with no related alteration. Their dips are highly variable, 
as noted on the log. 

Disseminated pyrite is generally medium-grained and is uniformly 
distributed through the rock. Variations in distribution are occasionally 
present where pyrite preferentially replaces the cores or occurs as rims 
around altered feldspar phenocrysts. Pyrite tends to be coarser grained 
where it is more abundant. Rarely, pods up to 3 in. in diameter are present 
in the quartz feldspar porphyry breccia intervals from 1888-2365 ft. 

Chalcocite is present from 0-400 ft. and its identification was 
cnnfirm~ ~n ~ ...... I ~i~k~A .... ions. It replaces covellite ar,d py~iL~ 
and rs generally subordinate in abundance to covellite. Covellite is the 
dominant copper sulfide to 1350 ft. and is present to about 2100 ft. It 
replaces pyrite and chalcopyrite and its identity is often uncertain. This 
may be due in part to a rimming of sphalerite which Was noted at I153 ft. 
Also, trace amounts of tennantite were noted in several polished sections 
(and confirmed by microprobe) and its presence probably contributes to the 
problem of sulfide identification. 

Chalcopyrite first appears with certainty at 1340 ft. and is the 
dominant and often the only copper sulfide mineral to the bottom of the 
hole. It is fine to medium grained and its distribution is similar to 
pyrite. Below 4000 ft. chalcopyrite is often associated with small 
kaolinite(?) clots in quartz-pyrite veins, and is clearly more abundant 
in the flat-dipping veins (less than 20 degrees). The sudden appearance 
of chalcopyrite at 1340 ft. is reflected by a sharp increase in the copper 
content of the core, as shown on Figure I. Several grains of chalcopyrite 
may occur above 1340 ft. and traces were noted in polished section at 
172 ft. However, these shallow occurrences are of no geological or economic 
importance. ,; 

. 

Several other  su l f i des  were noted in the hole. A Cu-B] su l f i de  was 
detected by microprobe at 172 f t .  Traces of  born i te  were logged from 
4000-5000 f t .  Molybdenite occurs as very smal l ,  disseminated grains from 
1380-]660 f t . ,  and the lack of  associated quartz in th is  in te rva l  Ts 
cur ious.  At 2250 f t .  i t  becomes e r r a t i c a l l y  present to the bottom of  the 

/ 
/ 
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hole. In this deeper zone molybdenite is rather closely associated wlth 
quartz veins either as disseminations within the vein or as continuous 
coatings along the borders. Sphalerite is often present in the interval 
0-700 ft., although galena was not recognized below 170 ft. 

Zoning of copper sulfide minerals is reasonably well developed, as 
shown on Figure I. Above ebout 1340 ft. covellite, with minor chalcocite 
and tennantite, are the dominant minerals in order of abundance. Below 
1340 ft. chalcopyrite is the dominant sulfide and below about 2100 ft. is 
essentially the only copper sulfide mineral. The approximate lower limit 
of significant covellite at roughly 2100 ft. also marks the approximate 
lower limit of kaolinite and alunite. 

Geochemistry 

The vertical zoning of Cu, No, Pb, Zn, As, and Ag is illustrated on 
Figure l and is coincident with the mineralogy observed in the core. The 
strongly anomalous, near-surface zones of Pb and Zn overlie and partly 
overlap the chalcopyrite zone. The rapid decrease of Pb and Zn values 
below 2000 ft. is accompanied by a gradual increase in Mo values 
with increasing depth. The pattern for As is similar to, but more subdued 
than, either Pb or Zn. The irregular pattern exhibited by Cu is a function 
of mineralogical changes and other factors to be discussed below. S!!ver 
varies irregularly, but follows Cu more closely than the other metals. 
The geochemical data indicate that highly anomalous values of Pb and Zn may 
partly overlie zones of increased copper concentration. This behavior is 
similar to that seen in TR-10 and indicates that Pb and Zn geochemistry ~- 
may be a useful ore guide. 

Higher grade copper zones 

Two zones o f  anomalous ly  h igh copper va lues were encountered and both 
are c lose  to  ore grade as shown on Table l .  

21u- ~';~ ; ~ , ~ :  interval 

1420-1630 

TABLE l : Significant assay results in TM-8 

length ~ Cu % MoS? oz. Au oz. Ag 

340 f t .  0.46 0.002 a) 0.005 0.23 
210 ft. 0.56 0.032 0.004 0.24 

a) from geochemical compos i te  

The zone at  140 f t .  cou ld  not  be c a l c u l a t e d  a t  a 0.40~ Cu c u t o f f  ...... ~ . _ _  ? 
because o f  a sharp ,  na tu ra l  c u t o f f  a t  0 .50~ Cu. C o v e l l i t e  is the dominant 
copper s u l f i d e  and is  a lmost  e n t i r e l y  d i ssemina ted .  The r e l a t i v e  amount 
o f  c o v e l l i t e  and c h a l c o c i t e  cannot  be es t ima ted  in hand specimen. There-  
f o r e ,  as severa l  po l i shed  s e c t i o n s  suggested t h a t  c o v e l i i t e  was dominant 
the ore mineral  r a t i o  shown on the log is a p p r o x i m a t e l y  accu ra te .  Th is  
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interval is characterized by two well-defined, higher grade zones which 
surround a central lower grade zone, as shown on the log. However, all 
three zones are of considerably higher grade than the overlying or under- 
lying relatively barre_n.rock. The first 140 ft. of the hole is of 
particular interest with regard to the origin of the covellite mineral- 
ization. As shown on the log, the rock is completely unleached and is 
also very barren. In addition, veins which might have conducted supergene 
solutions into the rock, are essentially absent within the ore zone. 
Finally, the mineralization appears to besharply confined to the quartz 
feldspar porphyry. These features permit the interpretation that the 
covellite ore zone is of hypogene origin. The cross-section shown on 
Figure 2 emphasizes the flat-lying aspect of the zone, assuming it is 
continuous between TM-8 and BB-I, and the crude parallelism with the 
topography might indicate a supergene origin. Again, the highest grade 
copper in BB-I is associated with the quartz feldspar porphyry and I 
presently prefer a hypogene origin for this zone. 

J 

The zone at 1420 ft. marks the upper limit of abundant chalcopyrite. 
The zone is characterized by abundant disseminated sulfides and massive 
I/8 in. veins with gradational selvages of gray sericite and heavily 
disseminated pyrite. The occurrence of molybdenite is unusual as it is 
extremely fine grained, uniformly disseminated, and lacks any associated 
sTlicification or quartz veining. 

A third copper zone of no economic but considerable geologic importance 
was intersected as follows: 

interval length ~ Cu ~ MoS 2 oz-. Ag 

4300-5500 1200 ft. 0.25 0.017 O.lO 

The copper values in this zone are clearly higher than in the overlying 
2000 ft. as shown on Figure l, and occur above and within the zone of 7 ~ 
potassic alteration. Grades vary from 0.03-0.73% Cu as chalcopyrite, fl 
Molybdenite is moderately abundant, particularly in quartz veins. The 
Ag content is roughly half that of the two near-surface zones, perhaps 
due to the disappearance of tennantite at depth. Although the Cu content 
of this zone is low from an economic standpoint, the geologic character- 
istics, including highly saline fluid inclusions (to be discussed below), 
are very similar to those known to occur in most porphyry copper deposits, /// 
and I consider this zone very encouraging with regard to further exploration ~// 
in the Sunnyside area. 
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FLUID INCLUSION DATA 

Fluid inclusions were studied petrographically in seventeen thin 
sections. Quartz phenocrysts were found to be the most suitable host 
mineral due to their formation prior to the start of the mineralization, 
thus serving as a better overall recorder of the hydrothermal goings-on, 
and due to their relatively large size, thus serving as a more reliable 
sample of the various inclusion types. Rather than discuss the various 
aspects of the fluid inclusion zoning, I will simply present a~brief 
interpretation of the data. 

The quartz feldspar porphyry was the genetic source of all hydro- 
thermal fluids in this area. These fluids were evolved mostly at depths 
presently exceeding 2000 ft., although some degassing may have extended 
upward to the original top of the quartz feldspar porphyry. The fluids 
appear to have been boiling during formation, which resulted in the 
evolution of a highly saline brine below about 2000 ft. The amount of 
vapor in the boiling zone appears to have increased to the top which occurs 
at roughly 1400 ft. Above this a sharp reduction in vapor occurred due to 
mixing with cooler, dilute water formed from the condensation of the vapor 
and with ground water. Some of this water probably percolated somewhat 
deeper, diluting the fluids below the top of the boiling zone, and thereby 
restrlct;,,~ ~,,~ dense br~,,~ to . . . .  d=~L,,~ exceeding 2000 ft. ,,,= saTi,,i~y v, 
this brine increases noticeably with increasing depth and petrographic 
studies of its characteristics were found to be a more clear-cut indication 
of the deep chalcopyrite zone than alteration or geochemical studies. 

DISCUSSION 

The restriction of the advanced argillic alteration minerals, the 
covellite-chalcocite-tennantite sulfide mineral assemblage, and the zone of 
dilute hydrothermal fluids to the upper 2000 ft. of the hole suggests a 
genetic relationship. This portion of the hole occurs in the upper portions 
of and above the zone of strong boiling. It is well known that elements 
such as As, Sb, Bi, and to a lesser extent Pb, Zn, and S, tend to be trans- 
ported through a boiling zone in the vapor phase more easily than Mo, Fe, 
NaCl, and Cu. The situation for Cu is more complex and, although boiling 
may not completely determine the Cu content of the rock, it does appear to 
be a significant influence on the mineralogy. 

It is therefore possible that the vertical mineralogical zoning is a 
result of boiling of hydrothermal fluids in the diatreme. The boiling was 
clearly the result of intrusion and crystallization of the quartz feldspar 
porphyry• The paragenetic evidence suggests that the volatile sulfide 
assemblage continued to form after the non-volatile sulfide assemblage 
(covellite rimming chalcopyrite at 2044 ft.) and is probably due to retreat 
of the boiling zone to greater depths as temperatures fell in the later 
stages of mineralization. I currently reject the concept of a separate and 

S 

/ 
/ 

J 
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later stage for the covellite zone because of its close association with the 
zoning of primary fluid inclusions in quartz phenocrysts and the general 
systematic variation of all alteration and sulfide assemblages and the 
geochemistry over the entire hole. 

Further exploration 

The above interpretations suggest that the:higher grade copper zones at 
140 ft; and 1420 ft. are both primary in origin, although little doubt 
exists for the deeper zone. It is also suggested that these zones may be 
found to be flat-lying, rather than steeply dome-shaped, as a consequence of 
their relationship to a presumably flat-lying zone of boiling. The zones may 
become deeper and lower grade to the east, particularly if the source of the 
heat and metals lies to the west of TM-8 as has been previously suggested. 
However, the linear swarm of quartz feldspar porphyry plugs, which extends 
nearly to the Humboldt mine, may have provided sufficient heat and metal to 
generate the near-surface, boiling-related mineralization seen in TM-8. The 
presence of strong As and Pb rock chip anomalies in the eastern portion of 
the diatreme lend some support to this argument, and, therefore, further 
intermediate-depth exploration (2500 ft.) is required in Alum Canyon east of 
TM-8. In addition, the moderately-strong Mo rock chip anomaly between TM-8, 
BB-I, and the Volcano mine may bear some relationship to the molybdenite 
cut at 1420 ft. in TM-8 and one drill hole in this topographically rugged 
area should also be seriously considered. I do not expect to find extensive, 
shallow, boiling-related zones outside the diatreme because quartz feldspar 
porphyry-derived fluids were probably channeled through small highly 
permeable zones in the adjacent wall rocks such as the BX breccia. 

The absence of an ore-grade section of chalcopyrite mineralization in 
the potassic zone of TM-8 is not f u l l y  understood. Deep copper mineralization 

i s  most abundant in the interval from 4300-5500 f t .  and is thus part ly 
coincident with the zone of potassic a l terat ion.  The presence of hematite, 
which preferent ia l ly  oxidizes chalcopyrite in the interval from 4500-5600 f t . ,  
suggests that some Cu was removed, but the phenomenon does not seem pervasive 
enough to remove more than 0.I0~ Cu from the rock. I do not presently 
believe that a deep, high-grade chalcopyrite zone lies out of reach below the 
bottom of the hole, although the continuation of strong alterat ion is 
worrisome. 

Preliminary cross-sections between TM-8 and TR-IO suggest a slight rise 
of the top of the potassic zone and a significant rise in associated Cu 
content toward TR-10. This section line deviates considerably from right 
angles with the axis of the Mo trend surface anomaly shown in my report of 
August 24, 1973. I suspect that the depth to the potassic zone should 
decrease considerably more rapidly along a section line drawn due west from 
TM-8 and, therefore, further deep drilling for potassic-related mineralization 
should be extended in this direct ion. 

FTG: lb 
Attachs. 
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TO: W.L. Kurtz 

FROM: F. T. Graybeal 

Check assaying of copper zones 
in TM-8, Thunder Mtn. Project 

Check assays were made of five composite samples selected from the two high grade 
copper intervals in TM-8. Analyses were made by American Analytical (Am), South- 
western Assayers (Sw), and Skyline (Sky) and the results are as follows: 

Sample # % Cu % MoS? oz. Au oz. Ag 

Am Sw Sky Am Sw Sky Am Sw Sky Am Sw Sky 
200-300 .23 .23 .24 NA .0007 .0008 .003 ni.l ,.005 .12 .09 tr 
300-400 .46 .45 .47 "' .0007 .0008 .008 " ~' .28 .17 .02 
400-500 .62 .59 .65 " .001 .0008 .003 " " .31 .20 .16 
1400-1500 .44 .46 .48 .020 .013 .020 .004 " " .21 .16 .16 
1600-1700 .47 .48 .52 .012 .009 .Oil .003 t, ,, .26 .15 .14 

The results for Cu are acceptable. The results for MoS 2 indicate good agreement for 
American Analytical and Skyline, while Southwestern is too low. The results for Au 
won't be evaluated due to the low values, although the same range is reported by all 
three laboratories. The results for Ag indicate that American Analytical is s[gnif- 
icantly higher than both the other laboratories. 

The discrepancy for Ag is worrisome as i t  contributes s igni f icant ly  to the byproduct 
credits of the higher grade copper zones. The American Analytical and Skyline 
analyses were run by f i re  assay and the Southwestern analyses by atomic absorption. 
Skyline notes that they use a s l igh t ly  dif ferent fusion technique than other 
laboratories which I can't evaluate. Pete Flores has tr ied both atomic absorption 
and f i r e  assay and has far more confidence in the la t ter .  The difference between 
American Analytical and the others is roughly constant and I suspect, therefore, 
that al l  three labs can check their  own work. Further work wi l l  be done to deter- 
mine which lab is the most accurate. 

F. T. Graybeal " ~  

FTG:Ib 
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FILE MEMORANDUM 

Southwestern Exploration Division 

August 18, 1977. 

Summary of TM-IO 
Thunder Mountain Project 
Santa Cruz County, Arizona 

Hole TM-IO was collared approximately 1000 ft. east of TR-IO and 
was diamond drilled to 567 ft. to perform 1975-1976 assessment work require- 
ments. The hole was located to provide initial footage for a future deep 
test of continuity of the mineralization in TR-10. Extremely difficult 
drilling was encountered below about 350 ft. in strongly broken, vuggy, and 
completely silicified lapilli tuff. The hole was abandoned at 567 ft. due 
to severe caving below 350 ft. and was left uncased. Direct drilling costs 
(hole with minor road work) averaged $30.21/ft. 

The geology is described on the attached drill log. The rock types 
are as noted except that a thin section at 123 ft. revealed the rock to be 
typical lapilli tuff, rather than a tuffaceous arkose;, this may indicate an 
epiclastic zone in the diatreme rather than one of the earlier Mesozoic 
clastic rocks common in this area. 

Hydrothermal alteration in the intrusive breccia is a pervasive 
advanced argillic assemblage of fine-grained quartz, kaolinite, and alunite. 
Alteration in the epiclastic unit from 113-241 is pervasive, but does not 
alter the rock texture. Strong silicification appears~about 220 ft. and 
continues to the bottom of the hole. Fluid inclusions are present in 2 
percent of the quartz xenocrysts in the lapilli tuffs as abundant Type 2 
and Type 3 varieties. The remainder of the quartz xenocrysts were entirely 
clear. This mixing of fluid inclusion populations rn the lapilli tuff has 
been abundantly observed elsewhere in the Sunnyside area. Fluid inclusions 
in the silicified zone below 220 ft. were mostly Types I and 2. 

The massive silica encountered below 220 ft. was not exposed at 
the surface and its presence was unexpected. It may occur as a southward 
projection of the massive ledge exposed northeast of TR-10. The rather ab- 
rupt appearance of the silica is curious and it may represent the top of a 
hot spring apron which was subsequently covered by the epiclastic tuffs. 

The only significant sulfide mineral present is pyrite which is 
entirely disseminated; sulfide veins are absent. Pyri'te is confined to the 
upper part of the hole and is absent from the massive silicification below 
220 ft. Analyses of 5 ten-foot intervals are reported on the attached log] 
Although nothing of economic interest was found, the assays show anomalously 
high silver which appears characteristic of the entire Sunnyside zone. 

The advisability of deepening TM, 10 is now in doubt in view of the 
negative results of TR-15, although further geologic studies are planned. If 
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additional drilling near TM-10 is warranted, it might be advisable to hammer 
drill a hole to penetrate as much of the concealed silicified zone as possible 
before converting to diamond drilling. 

F. T. Graybeal~ 
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TO: 

/ 

F. T. Graybeal 

Southwestern Ex ploration Division 

June 9, 1978 

FROM: S. R. Davis 
Summary of TM-II and TM-12 
Thunder Mountain Project 
Patagonia Mountains, Arizona 

During late summer of 1977, two shallow angle holes were drilled from the 
existing TM-8 site. Both holes encountered a zone of low grade copper 
mineralization dominated by covellite and with minor enargite, chalcocite 
and chalcopyrite. As in the upper portion of TM-8, alteration typically 
consists of intense sericitization with subsidiary quartz, clay and alunite. 
Both TM-II and TM-12 were terminated prematurely as they encountered nearly 
impenetrable, very weakly mineralized, brecciated silica tuff (silica 
breccia). 

Drill hole TM-II is inclined -45 ° to the south and was bottomed at a depth 
of 668.5 feet. The drill hole encountered quartz feldspar porphyry and 
marginal xenolithic quartz feldspar porphyry to a depth of 318 feet, where 
lapilli tuff of the chief diatreme was penetrated• From 609 to 625 feet 
a thin dike(?) of quartz feldspar porphyry transitioned with increasing 
depth to a massive, weakly to moderately silicified breccia and subsequently 
at 632 feet to a dense, homogeneous silica breccia or brecciated silica 
tuff. 

Alteration is essentially phyllic throughout and is dominated by sericite 
to a depth of 625 feet, where it gives way to intense silicification. Minor 
clay and alunite are locally present. Copper mineralization occurs prim- 
arily as disseminated and fracture oriented covellite and enargite with 
lesser chalcopyrite, chalcocite and possible local tennantite/tetrahedrite 
also noted• Pyrite as disseminations and veinlets is the only other sulfide 
observed. 

Although assays as high as 0.75% copper and 1.39 ounces silver/ton were 
received (TM-II), average values for any significant intercepts were consid- 
erably less. The major interval from 40 to 630 feet (590 feet) averaged 
0.325% copper and on the basis of spot assays, approximately >0.3 ounces 
silver/ton. The best interval, from 360 to 390 feet (30 feet', averaged 
0.62% copper and contained only one silver assay (1.39 ounces Ag/ton). 

Drill hole TM-12 is inclined -45 ° to the west and reached a total depth of 
622 feet. The drill hole encountered mainly quartz feldspar porphyry through- 
out with only two thin remnants of lapilli tuff (164-200 and 581-599). A 
weakly silicified breccia with a considerable number of exotic fragments 
was penetrated from 382 to 433 feet, and the hole bottomed in dense silica 
breccia or brecciated silica tuff (599-622). 

Alteration can be classed as phyllic throughout with sericite dominant to 
+520 feet, and silica more abundant thereafter. Minor clay and alunite were 
also noted. Copper mineralization occurs as disseminated and fracture con- 
tolled covellite and very minor chalcocite. The only other sulfide noted 
is pyrite, which occurs both as fine grained disseminations and fracture 
coatings-veinlets. 
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Copper assays as high as 0.95% and silver assays of up to 0.78 ounces/ton 
were received on i~dividual i0 foot assay intervals (TM-12). The main 
intercept of copper mineralization in TM-12 is from 220 to 510 feet, 290 
feet grading 0.28% copper. The best interval is from 30 to 70 feet, 40 
feet which averages 0.66% Cu. Again, spot assays tend to indicate silver 
values of 0.2 to 0.3 ounces/ton. 

The intersection of brecciated silica tuff (silica breccia) in both holes 
gives us some additional control on the geometry of the silica tuff masses. 
To the south, drill hole TM-II encountered younger, unsilicified or weakly 
silicified (more recently active?) breccia followed by massive silica 
breccia at a horizontal distance of 440 feet. This compares to a mapped 
surface distance of +485 feet and indicates a fault contact of near vert- 
ical orientation. To the west, TM-12 penetrated the silica breccia at a 
horizontal distance of 420 feet. This, in comparison to a surface dis- 

tance of +675 feet gives an east dipping attitude of approximately 40 ° in 
a silica bound (less active) inclined contact. 

A copy of the geologic logs for holes TM-II and TM-12 are attached. 
-,+ 
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3441 East MilLer 

/ '  AMERICAN ANALYTICAL and RESEARCH 

Phone 889-5787 

LABORATORIES 

@ kMPLE S U B M I T T E D  BY. . 

ASSAYERS 

1 

ASARCO ~ INC. 

- C H E M I S T S  • M E T A L L U R G I S T S  
T U C S O N ,  A R I Z O N A  a@714 

DATE Feb. 14~ ].978 
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A M E R I C A N  ANALYTICAL and RESEARCH 
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ASARCO, INC. 
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Z I N C  

M-II 
250-260 

260-270 

270-280 

280-290 

290-300 

300-310 

310--320 

320-330 

330--340 

340-350 

~0 - -360  

360--370 

370-380 

380-390 

390-400 

/,00-410 

410-420 

____._420-430 

430-440 

440-450 

450-460 

460-470 

__O0-480 

480-490 

&QN-~NN 

GOLD 
OZ./TON 

oF 

S I L V E R  

O Z . / T O N  

0.20 

0.19 

0.21 

0.ii 

0.28 

0.12 

0.50 

0,62 

0.75 

0.25 

0.30 

0.ii 

0.21 

0.20 

0.19 

0.15 

O. 26 

0.37 

0.19 

0.17 

0,05 

0.09 

0.05 

0.04 

0 . 0 2  

0.28 

0.ii 

P E R C E N T  

M O L Y B D E N U M  

0.03 

.0007 

.0004 

.0024 

P E R C E N T  

I R O N  
1 

z 

1 

) 

,,.....--~-~i~ ...: ........ 

CHARGES $ _ 1 0 8  . -75 

u .............. ]o630 



I ~ ' : ! ! / i / ' ~ E a s t  MilBer Phone 8 8 9 - 5 7 8 ~  

. . . . .  AMERICAN ANALYTICAL and RESEARCH I-.AB©RAT©RIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

,- T U C S O N .  A R I Z O N A  05714  

I . ' I P L E  S U B M I T T E D  BY, A S A R C 0 .  I N C .  
I DATE Feb. 14, 1978 

PERCENT 
LEAD 

0.21 

0.04 

" -[Zz- ( ~ . , ~ . ' :  

O. 07 

SAMPLE MARKED 

T M - l l  
500-510 

510-520 

520-530 

530-540 

540-550 

550-560 

560-570 

570-580 

580-590 

590-600 

610-620 

620-630 

6%0-640 

640-650 

650-660 

660-668 

GOLD 
OZ. /TON 

I l lLVKR 

OZ. /TON 
P tR  CENT 
CO~p~rR 

0.29 

O. 21 

0.19 

0.31 

0.16 

0 .10  

0 .09  

0 .05  

0.18 

0.20 

0.32 

0.47 

0.51 

0.02 

0.01 

0 .04  

0 .02 

PERCENT 

Z I N C  

0.56 

0.05 

J .  

# . ~ I  = 6, ,'~7/ 
5~ 

0 .02  

PERCENT 
MOLYBDENU~ 

.0005 

.0006 

.0070 

PERCENT 
IRON 

CHARGES $ ... . . .  Z6..25 



.:;.)b .. 7: :..;:Z/ 

i.:: .77! .:;',~;,-"Eas t Mill~er 

~ "  AMERICAN ANALYTICAL and RESEARCH 

Phone 889-5787 

LABORATORIES 

~ M P L E  

ASSAYERS - CHEMISTS - METALLURGISTS 
/ 

SUBMITTED BY A S A R C O :  I N C .  " 

TUCSON. ARIZONA 8~714 

DATE Feb 20: ] 979 

SAMPLE MARKED 

TM-II 

40-50 

90-100 

190=200 

220-230 

290-300 

360-370 

390-400 

4 9 0 - 5 0 0  

GOLD 8 l I V E R  PER CENT PERCENT PERCENT PERCENT PERCENT 

OZ. /TON OZ. /TON COPpIER LEAD ZINC MOLYBDENUM iRON 

7 

0.40 .003 

.001 

.002 

I . 0 0 1  

. 0 0 3  

.002 

• 003 

.001 

5 7 0 - 5 8 0  . 002  

5 9 0 - 6 0 0  . 0 0 2  

0-668 

CHARGES S 52.25 

.001 

0 . 2 6  

0 . 2 7  

0 . 3 ]  

0 . 2 7  

1.39 

0 . 0 7  

0.I0 

0.20 _~ 

0.19 

0.03 

7 [~q 7 
.z47 

I 
i 

I, 

|1 II wliOl:~::~ ! . . . . .  

. / _ _ -  . . . . . . . . .  

INVOICE NO. 



East Mill~er 
i hu~L(~. YYi+~. 

Phone 889 -5787  

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

¢ 

PLE S U B M I T T E D  B Y , ,  ASARCO: INC. 

T U C S O N .  A R I Z O N A  85714 

DATE March 7~ 1978 

$ A M P L E  M A R K E D  

TM-I! 
5-I0 

10-20 

20-30 

30-40 

40-50 

PER C E N T  

C O P P ~  

0.03 

0.18 

0.18 

0.51 

50-60 

60-70 

70-80 

80-90 

90-100  

e00-110 

11.0-120 

1 ?0-I 30 

130-140 

14.0-150 

15,0-1.60 

160-170 

170-180 

180-190 

190-200 

200-210 

9~ (I-99n 

GOLD 

O Z . / T O N  

_Q=230_, 

'/T/; 1 

.002 

Trace 

.003 

2_40~25D_1_____ 

SILVER 
OZ./TON 

• i O. 21 

I 

I 

0.05 
I 

I 

l 

l- 

r ! 

I 

0.34 

0.49 

0.70 

0.95 

0.28 

0.14 

0.27 

0.07  

0.17 

O,ll 

O.lO 

0 .07  

0.05 

0.16 

0 . 0 8  

O. 04 

0.09 

0.04 

0.04 

0.58_ 

0.18 

0,50 

PERCENT 

LEAD 

I 

t ., 

I 

! 

j J f 
I 
i 

0.28 

0.04 

PERCENT 

Z INC 

J 

,Y 
/ /  

0 08 

PERCENT 

M O L Y B D E N U M  

0.46 

0.19 

/ /  
. /  

/ j -  

.0008 

PERCENT 

IRON 

• 0 0 0 4  

/Q- I0-o 
( / " 

' f 

I ,  

I O u - "L-ZO-- 
i, O't- 

IZO: q'~: 

.0005 

I 

CHARGES $ ___1..1_3..;..0_Q ............... 

I 

INVOICE NO...15.666 ____ ,,,S,*Y"~-CH"Ma~T 



: Y: C :';!~?~ 
: Li ~:;£'East Mil~er 

. ; /  AMERICAN 

Phone 889-5787 

ANALYTICAL and RESEARCH LABORATORIES 

S U B M I T T E D  BY 

,MPLE MARKED 

IM-12 
250-260 

260-270 

GOLD 

O Z . / T O N  

A S S A Y E R S  - 

ASARC01 INC. 

I i l L V I R  

O Z . / T O N  

270-280, Trace , 0.02 

280-290. 

.001 290-300 0.19 

300_310 
I 

310-320. 

320-330 

3 3 0 - 3 4 0  

3 4 0 - 3 5 0  

Trace 

.003 

360-370 

3 7 0 - 3 8 0  

3 8 0 - 3 9 0  

3 9 0 - 4 0 0  

400-410 

0.03 

0.21 

4] .0-4201 .004  I 0 . 7 8  

4 2 0 - 4 3 0 i  i 

4 3 0 - 4 4 0 ,  

440-450 

C H E M I S T S  - M E T A L L U R G I S T S  

450-460 i 

460-470 

__~L0_-480i 

480-490 

4')0-500 

CHARGI-'S $ _ . _ ~ 4 l ~ , , q 0  _ 

iNvo~cf~ No, _L~.O.~fi . . . . .  

PgrR CENT 

COPPER 

0.12 

0 . 0 7  

0.21 

0.38 

0.27 

0.24 

0.08 

0.21 

0.45 

0.i0 

0.16 

0.23 

0.87 

0.26 

0.13 

0.13 

0.30 

0.06 

0.37 

0.41 

PERCENT 

LEAD 

0 . 0 7  

0.03 

0 . 0 7  

0.08 

0.16 

0,38 1 ! 
i 

0.31 , 

0.32 

0.20 

0.36 

PERCENT 

Z INC 

0.12 

0.09 

0.25 

0.12 

. 0.39 

I o-571 

T U C S O N .  A R I Z O N A  lt15714 

DATF M.~rch 7. 1978 

PERCENT 

M O L Y B D E N U ~  

.0005 

. 0007  

.0037 

.0024 

): 5-&O: 

PZRCENT 

IRON 

lq,l ~ 

i 

c - '~"-W-~¢E'~i~---~--I~-~ 

XX ;~-~s..yK// 
\\~,/7_'~ ..Y 

.0005 

So-S'To = 



Phone 889-5787. 

ANALYTICAL and RESEARCH LABORATORIES 

ASSAYERS 
F 

"0 S A M  PLE SUBMITTED BY. ASARC0, INC. 

- C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  A R I Z O N A  8~71 ,~ 

DATL= March 7, 1978 

; A M P L E  M A R K E D  

rM-12 
____5~-_51~-- 

5]0-520 

520-530 

530-540 

G O L D  

O Z . / T O N  

.006 

Trace 

I 

81LVER 
O Z . / T O N  

0.51 

0.02 

P E R  C E N T  

C O P P I [ R  

0 .28  

0.07 

0.29 

0.19 

540-550 mm 0.22 

550-560 0.17 

0.29 

0.26 .003 

560-570 

580-590 

590-600 

0.Ii 

0.ii 

600-6 I0 0.02 

e10_620 o. 03 

PERCENT 
L E A D  

0 .08  

0.05 

/ 

/ 

0.05 

P E R C E N T  

Z i N C  

0.14 

0 .42  • 

0 . 0 8  

P E R C E N T  " 

M O L Y B D E N U M  

.0020, 

.0037 

.0045 

PERCENT 
I R O N  

I" • 

: ' ' "  :';:/:" ~ i:./ 

i":{ 4 

{. 

CHARGES $ 7 4 . 5 0  



Y 

" ~ AMERICAN. ANALYTICAL and RESEARCH 
__-- / A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

Phone 8 8 9 - 5 7 8 7  

LABORATORIES 

T U C S O N ,  A R I Z O N A  815714 

S A M P L E  S U B M I T T E D  BY~ ASARCO t I N C .  D A T ~  March 7~ 1978 

AMPLE M A R K E D  

~-12 
270-280 

500-510 

GOLD 

O Z . / T O N  

SILVER 

O Z . / T O N  

PPM 

COPPER 

PPM PPM 

. ,LEAD . . . .  . Z I N C  . 

PPM 

MOLYBDENUM 
'PPM 
A~ 

21 

78 

A 
W 

i n  

i i  
n i l  
i i  
inN 
i n  

O 
3 . - "  

. r  r - ~  . . . .  I .  f I I  ~ l  

CHARGES ~ 7 , 5 0  



J ~  

,~-~41 East M i l b e r  

'AMERICAN ANALYTICAL and METALLURGICAL 
A S S A Y E R S  - CHEMISTS - METALLURGISTS 

/ 

S A M P L E  S U B M I T T E D  BY 
Asarco, Inc. 

I ~w.#f'u~ Phone (602) 889-5787 

LABORATORIES, INC. 
Tucson,  A r i zona  85714 

DATE Sept. 9, 1982 

SAMPLE MARKED 

TM-14 : 

2].-30 

GOLD 

PPM 
SILVER 

PPM 

<0.I 1.7 

60-70 1.1 

7 0 - 8 0  

80-90 

1.3 

1.3 

PPM 
COPPER 

194 

76 

109 

82 

PPM 
LEAD 

52 

PP~: 
ZINC 

1700 

1960 

1860 

1280 

+2000 

PPM 
MOLYBDENUM 

PPM 
Arsenic 

i0 26 

90-100 <0.i 4.0 159 275 0.41% i0 41 
i i i 

+2000 
120-130 4.1 175 0.34% 

130-140 2.3 140 

54 57 i.I <0.I 190-200 

220-230 , i. 6 , 143 

230-240 1.9 114 

+2000 
0.29% 

1560 

1500 
+2000 

0.22% 
+2000 

0.26% 3.0 162 O40-250 

250-260 , 7.7 , iii0 , , 

290-300 <0.I , 2.1 201 , 241 1240 

60 390-400 

490-500 

5 50-560 

5 6 0 - 5 7 0  

5 9 0 - 6 0 0  

640-650 

.80 

2.2 <0.I 

<0.1 

20~.- 

77 

133 

+2000 
0.35% 

+2000 

0.25% 

160 

240 

1.5 

650-660 

690-700 

19 

16 

12 

38 

1.0 

720-730 

- ' = 3 0 - 7 4 0  

74O-75O 

750-760 

CHARGES $ 

INVOICE NO, 

17 

32 

3 

I 1.7 I 518 i l 1540 i n 

<0.I i 1.6 , 94 l 18 I 1090 l 15 , <i 

66 

73 

79 

727 

311 

1.0 

0.9 

18 93 0.8 <0.i 

2 . 6  

/ Cop y ,~z-K/JD.r 
, ,  ,~t~/< 

16 

2.4 

2.6 

2.6 

166 

204 

88 

ASSAYER-CHEMIST 



~ 141 East Milber 

;AMERICAN 
v- l&' f#d'" .,rnone (602) 889-5787 

ANALYTICAL and METALLURGICAL LABORATORIES, INC. 
ASSAYERS - CHEMISTS - METALLURGISTS f 

Tucson, Arizona 85714 
w 

SAMPLE SUBMITTED BY Asarco, Inc. DATE Sept. 9, 1982 

SAMPLE MARKED 

I~-14 : 

GOLD 
PPM 

760-770 

770-780 

780-790 

790-800 

800-810 

810-820 

820-830 

830-840 

840-850 

850-860 

@860-870 

8 7 0 - 8 8 0  

8 8 0 - 8 9 0  

890-900 

900-910 

Av, 

A 

V 

<0.1 

0.32 

SILVER 
PPM 

2 . 0  

2 . 9  

2 . 8  

6 . 4  

2 . 6  

3 .5  

5 . 4  

6 . 0  

2 . 6  

3 . 7  

3 . 7  

2 . 5  

2 . 8  

2 . 0  

4 . 8  

9,7 

PPM 
COPPER 

202 

269 

259 

469 

161 

130 

146 

337 

490 

270 

364 

134 

285 

58 

133 

PPM 
LEAD 

35 

21 

PPM 
Z I N C  

805 

1501 

I 1 

I I I 

PPM 
MOLYBDENUM 

15 9 

9 

PPM 
Arsenic 

3 

t IVan7 
C H A R G E S  $ 



] •r} 

~ii<i 

• 4!:.:i 

' :k .~ 

4 

%:. •~: 
PROJECT. A S A  # CC> -,  £ P.. HOLE NO.. T ~ -  i (D 

Collar elev., Final depth ,  ~r t O . . ~  

::":, ' /:R/.. - ............... Coord  N Coord E.. 
'.':!::i ii ,!;: ;': <~ ,~ Incl inat ion Vert 

,!,!;~Zi:~ :i.;<: : Logged by, ~ T "  ('-~, 

!";';~t'i%";.:;::; Dale s tar t  ~ ' f l  7 / ' 7  2_ Date fin ish. 12//i'7 2_  

P a g e / o f  I 0  _ 

' . .% 

ROCK TYPE ~nd REMARKS 

i ~ i •~!:: 
qb~! 

• %. Ji?~! 

• i ;::!il 
.•! ::2 

• i 

~!~TLDL)S{VE ~ECCIA'  ma.%~ve no  vuqs ," ~r'~5 5u~Ja,~a-'Qn,--, % £ 'ig,a . 

/ " z" ,,b , j  : t  :,.:. 

t -  I " ' - D '  

' ~+ 't"( 

I I I / ',,,.a 

rO r f f  I y q , S  r l  zY<.~ O; r O  U P,C~ ' '  

~ -  C~z~,_p_[_~_ [ ¢ ~ _ ~ , v ~ ( s  El" (~-z48',, 4.~-.6~, 2_s-127 IS,E- 1~47 "" . .  .~ ., 

&"-:,.:~,. ~,~,'c ~ -S "  %~y in4~.rv,~ts ,~4,<.~4.~. ~s¢-h~'-~o,.,t4,,,-..::,, I. " 
~ : :  - ,, ] ~ ] . : 

£ , 

! !~i I 

" !  / 

i 

• 'i . :  

} 

I !UAI2T~ ~Onl~Ot4FTE PoP, ,pR'Y~y.  co,.,,'[~ o,--oJ qz "*.'-~" - ~- '." ~,-,' 
' ,, ' , ",',- ",'-".-",-.} ~ q r ' , . l #  ~ 1 ~  I L . - ~ * , - - ' ~  . , 

• ~ ' , - ' ( u - -  . - . J  O ' 

r~ ' • / I  

{" oh,-, a,',cl e ~ r -  p7 w , ~ .  E.s'{',r.,., 7 0  ~;/o e.~.o~-~ ~,s~,',~ 

]TeuslvE 8 ~  

2 ) . /  ( : ) -  st,- ,'~,d,',x ./ 4",-,<! 

3OZ- 3oq 

, / ' !  

:- , J ,, ,  , , ,} 

" t .  ! 

. , ,<  ! 

.-: ; .q i 

• ~iiii~i ~ 

r ' I 

;~ " i~ 

,i v . 'd&~ ,~y o & , ~ ~ -  t ~  o ~ .  AI4. ~ £ p ~ < v ~ i ~ =  pz ~ " ' 



Pq(., ~¢; t~ 

~i' ~ ' ~ t ~  v~,,  

' D E P T H  ~:~i " 

~; : o ' '  Io IO 

ZO 

~ .~ o 

~ ~ 0  

fi 5o 
[ ¢o 

"-70 
fro 
:to 

frO. I 0 0 
t l 0  

tllO 1 2 0  

I.Z.O 

Ifio 
I.SO 
l&o 

l 70  

~: I g L) 
~ IqO ?o,t, 
.~ 21C, 
I 2;7o 

ZZo {', 
, " < i .  

~, ZHO 

4F: ~ i I ?_.~0 

; , . t * :  , Z~o, 

I,? ~: I Z 7 o l  

il21<: z q o  1 ~L I 
I ~:~!2q0 ~oo  
[~:; 3 1 0  

!F",i: i 3 t o ~  

,:~-' ZHO 

r ~ I 3 L O I  
I :!?t I 3 7  0 

i v 3~O 

I;I <: I ~qoI 

i ~:~c/O H~o ' 

i i,i~¢¢~ .... ~10 I I 

I !;~<~ " /4 ZO 
i ¢!'~"', /4 ~ 0 

° / o  AssaY - 
CORE ppr, , ,  " o2 J ~ ~. _? 

- - - ' r e c o v . '  ' ' ' ' ' ' 3 ~ _~ -~ 

~o 
~c~ 

~o 
c/o 

I oo  
( 

V, olr itS, 
cl.~- 

IOc 

.Hq ~ . io  3 g  

,OZ 
. ~  %- ,o¢ 

• I o  , (o 
. IZ . IZ 
.o.s . o E  

.03  , o B  
.o-~ . o s  

( 
I . ~ o  > @  .tfl ~ I . f o  1-~ 
.2_7 !o,&~ . ~  .~v -t,~ 1 

.0~ . 0 % :  % 

,OH . OL .OZ 
.Oq I/ .C~ 

.Oq ,oq 

,0~ ,o~ 

.0% ! tsd .O'~ 
08 e o~ 

l e '~7  
, ( ~ i  i i l i i i I % 1  L ~ ~ i 

• I 0 , !  i 1 i I i i ' I O ,  1 i L 

' J i l l  i i ~ t i , ' ( l l  i i , 

' 0 - .<  I i i t i i t ' O - ~ L  i l i l 

'0":11 ~ i i ~ i ~ ' O 5 1  I i i i 
.OI .01 

.oG ,o~  
N . : : 

• Z 7 1 1  I I I I {q I I ' ~ 7 1  I, I I I 
, S ~  . I ~  . ~_~ 

,31 ,. / ~ ~ ~ ~ . ,  I I ' 3 1 1  I I I I 

• Or i '~ i i , I , I 'Oll 1 i i 

. o 7  ~o'  . 0 7  
' e  'X ' 
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PROJECT ASAi~ce~ - 3 ~  HOLE NO.I T~-- IO 
Collar elev. Final depth, z_}l 0 ~ "  

Coord N.. Coord E 
Inclinattoni V~f~" Page2o f  1 0  
L o g g e d  by F "l~ 

Dote start ~I 1"7/'7P- DaItefinish IZ]I /7~..  

ROCK TYPE and REMARKS 

/ 

• ::] £ A Z  - 5 8 ~ '  

,-.s{TH- Ct~ : 

~ -  ~/ ~l 
, z  ./ c k < 4 ~ , . D  

, , . . . . I  

;UART~ k"IO/ '4?0NITE P01~Pt4Y~'Y f£i~E--Cdt~q : q ~ y ,  m ~ s s ,  u,.,. 2~o-~40 ~'/,~ 
~-- ~ .  ~14-., -~ ' ' " , 

• I~ 1 ~t 

,,. 1"i I 

• . . ~  ~ 

;} × B ~ : l i ' { R s  ,.3 

t 

I ! m 



MI ORE NERALS 

DEPTH 

5 _ 
3 0 

;0 

70 

LO_ 
L_o ~_c 

Lo_.. 

LO 

N 
Nc 

go 
?c 

Nd 

q( ~ 

~7 
6~ 
~9 

~Z 7_~ 
__ 7__! 

__ 7.__~'~ 

7z 

7~ 

7: 

_7. 
_ ! 

7 

"7c 

_ __2 
5 

I 

El 
)V.I 

ASSAY 

_- L: 
_ L 

_L 

--I- 

-I 
I 

----4-- 



L Q  

...~{ 

"" frol 

P R O J E C T  A < ~ A ~ C O  - 3E' 

Col lar  elev.  "~7~z'--"~ 

Coord  N. 
Inclination Ve r'~o_~ i 
Logged by, F "T-. G ~O,/'~ez~t 

Date start " S a , ~ . q  I q } E  

HOLE NO., T~-(I 
Fina l -depth  .~:~ -TZ~ 

" Coord E 

P a g e ~ o f  ( ~  

Date f inish C~c{, ~ / I ~ ' 7 ~  

R O C K  T Y P E  e n d  R E M A R K S  

n c  ~ - ' ~  ; ,  %, 

i if " ' "  

/ .  

4 

• . . , .  

k :%,- , 

_ ~  tl ~,M" -,:,l~. ~o. ~,k.~...,,_o_..~, ,.,,,,,~o,.-,.,., t~,,%,-.,-.  A4~.,".,,',",,>, ", ~s ~ , v a , s , , ~  - ,d,-,-,~,.- 
' ' ~ .  ' , t " " . . . . .  ~ . . . . . .  I L I ~ " . . . . . . . . .  . . . . .  ~ I  I . . . . .  d 

" d{  ' I , - -  q " ~ "  ~ t I# " ~ - 

'% :-e~-...~.,-. .~r, ax.e-. /~," ,.,.AkW v'e,,,,,s. Le,~,v,,: [ l%-l~, I~z'4~q, .IgD-[f~,3~.,, RR-Z07 

- Z O '  

, t ' ;  z 
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JOY MACHINERY COMPANY 

707 B O Y D  B O U L E V A R D  

P. O. D R A W E R  489  

L a P O R T E ,  I N D I A N A  4 6 3 5 0  

Phone:  (219) 362-2191 

July 12, 1983 

Mr. Jim Sell 
ASARCO, Incorporated 
P.O. Box 5746 
Tucson, Arizona 85703 

Dear Jim: 

Jack Lloyd advised that Tony Benavidez called and said 
you want to reenter another hole near Patagonia in 
addition to TM-14. The second hole is 2500-2600' deep 
NX and needs to be cleaned out and deepened 200-300 ft. 

My January 18, 1983 quotation should be applicable to the 
work on both holes with the addition of "Reentry" at 
$55.00 hour plus materials used. ThTs was left off Tn 
error on my part. 

We can provide one or two rigs as your time table 
requ i res. 

We would look forward to working with you on these 
projects. 

Yours very truly, 

JOY MANUFACTURING COMPANY 

• K o o n t z  
G e n e r a l  Manager  
C o n t r a c t  Core D r i l l  D i v i s T o n  

JHK:ks  

u~-g~ 

R E C E I V E , : -  

JUL I 8 1983 

S. W. U. S. EXPL ~ ,  

A J 0 Y M A N U F A C T U R I N G C 0 M P A N Y 
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Southwestern Exploration Division 

March 6, 1984 

To: T.C. Benavidez 

From: J. D. Sell 

Thunder Mountain Drilling 
EA-0042 
Santa Cruz County, AZ 

I am asking you to please handle the drilling expenditures and paperwork 
at Thunder Mountain hole TM-14 to be deepened from 1705 feet. Attached 
is the Joy Contract for Thunder Mountain-Ventura. 

You have $57,000 to spend, which includes road clean-up, Joy, casing, 
surveying, capping hole for reentry, etc. You might get to around 4000 
feet of depth. Logging charges by F. R. Koutz, if done during the 
drilling, should be charged to the project. 

/~Jame s D Se i bY~z ~ 

JDS/cg 
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ASARCO Southwestern Exploration Division 

June 19, 1987 

W.D. Gay/D.A. Melhado 

Activities - Hole TM-14 
Patagonia District 
Santa Cruz County, AZ 

SWED has received and approved the attached drilling contract by Joy 
Manufacturing for the reentry and continued drilling in hole TM-14. 
See attached contract. 

Both J. Koontz (La Porte) and Nino Trujillo (Tucson) of Joy have been 
verbally notified of the acceptance. Joy says they will move down, 
probably within the week, after completion of some drilling at Jerome. 

Joy will supply the pipe and connect for the water supply, and that 
should appear on the monthly billing. Soon after they have reached 
bottom and started coring, you should check things out and coli~ect costs 
to that point in order to estimate the further work. 

A Supplemental Exploration Authorization in the amount of $20,000 has 
been requested. We will expend some $18,OOO through Joy. 

The core trailer, boxes, core blocks, marker pens, etc., should be taken 
down shortly after they get on site, along with lock & key. 

Costs, including Asarco's, should be kept up to date so as to anticipate 
their termination depth. 

JDS:mek 
Art. 

/ James D. Sell 
/ 

7 

cc" H.G. KreTs 
W.L. Kurtz 
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JOY MANUFACTURING COMPANY 
707 8 O Y D  B O U L E V A R D  

P. O, D R A W E R  489  

L a P O R T E ,  I N D I A N A  4 6 3 5 0  

Phone:  (219)  362-2191 

June 12, 1987 

ASARCO lncorporateJ 

Mr. Jim Sell 
Asarco, Incorporated 
P.O. Box 5746 
Tucson, AZ 85703 

J U N 1 5 1987 

SW Exploration 

Dear Jim: 

We appreciated recelving the invitation to bid on the addi- 
tional drilling in hole TM-14. This hole has NX casing set 
to 2,613 feet, and the bottom is at 3,500 feet NX. 

Please consider the following: 

Mobilization $500.00/rig 

Demobilization $500.00/rig 

Road Truck Trips to Jobsite from Tucson 
for hole reduction if and when requlred $150.00/each 

Core Dri]ling NX Wireline BX Wireline 

3500 to 4000 feet 
4000 to 4500 feet 

Rig Time & Hourly Work 

$29.20/foot 
$33.10/foot 

$29.00/foot 
$33.30/foot 

Setting and Pulling Casing and Pipe $46.00/hour + 
materials used 

Cementing and/or Plugging Drill Holes 
(two man crew). Includes all time 
required to maintain good hole condi- 
tions while dri]ling. Also includes 
time required to close or complete 
hole as required. 

$46.00/hour + 
materials used 

Reaming, If necessary $46.00/hour + 
materials used 

(continued) 



Mr. Jim Sell 
Asarco, Incorporated Page 2 

Rig Time & Hourly Work (continued) 

Re-entering Previously Drilled Holes 
(two man crew). Includes all time 
worked entering previously drilled hole 
until wireline core bit is cutting in 
solid rock formation on true bottom of 
hole. This will also include: 

(a) Time which is required to line up 
drill over previously drilled hole. 

(b) Time required to set casing in pre- 
drilled hole before starting to 
drill with wireline tools. 

(c) All time required to correct any 
problems encountered with existing 
casing or pipe in hole. 

Survey 

Standby Time for Your Convenience 

Overtime Premium in Excess of 88 hours 
per two-week period (if requested) 

Supplies 

Casing ordered left in place - BX 

Casing lost through normal drilling 
operations 

Diamond Bit loss in excess of $2.50/foot 

Drilling Mud and Additives 

Weather-treated Core Boxes which hold ten 
feet of core 

Water Pumping or Hauling 

Water Truck Usage 

Mileage 

Water Truck Driver (if required) 

Per Diem (excluding local help) 

$55.00/hour + 
materials used 
including bits 
at actual cost 

$46.00/hour + 
Asarco supplies 
instrument 

$30.00/hour 

$6.00/man hour 

$7.00/foot 

At 70% of list 
price 

At Actual Cost 

At Jobsite Cost 
+ 20% 

$2.50/each 

$600.00/month 

$.75/mile 

$2,000.00/month 

$15.00/man/work 
day 



Mr. Jim Sell 
Asarco, Incorporated Page 3 

The above prices are firm if accepted within 30 days and will 
remain in effect until 9/25/87. Our terms are Net 3•0 Days on 
monthly progress invoices. 

We understand Asarco will build and maintain all-weather or 
passable access roads, level drill sites, dig mud pits and 
provide water, on surface, free of cost to Joy. We further 
understand that Asarco will provide all rights of ingress and 
egress to all lands that may be required to enable Joy to carry 
out the specified work. Also, you will arrange for the necessary 
drilling permits. 

We propose doing this work with a Joy 22 Truck Mounted Drill and 
Joy Wireline Equipment. We will probably work two shifts per day 
unless hole conditions require three shifts. Nino Trujillo will 
be in touch with you in advance of a rig and crews becoming avail- 
able. 

We will look forward to working with you on this project. 

Yours very truly, 

JOY MANUFACTURING COMPANY 

J. H. Koontz 
Genera] Manager 
Contract Drill Division 

JHK/ts 



ASAR~CO PD I 

R E V I S E D  I / | / 5  S 

P L A N T  J O B  NO.  

A P P R O P R I A T I O N  N O .  

P U R C H A S E  O R D E R  DATJ n 1 , u e 9 1987 

Americon Smelting And Refining Co. °R~E~'-"~'41-7 
TUCSON OFFICE 1150 NORTH 7TH AVENUE J REQUlSmON NO, 

P. O. BOX 5-/47 TUCSON, ARIZONA 85-/03 I 

D To: Joy Manufacturing Company I 
P. O. Drawer 489 
La P o r t e ,  I n d i a n a  4 6 3 5 0  ' 

DATE R E Q U I R E D  AT D E S T I N A T I O N ;  

S H I P P I N G  I N T E R V A L  P R O M I S E D  • ~ S E L L E R  W I L L  S H I P  BEFORE:  

POINT O F  S H I P M E N T  T E R M S :  

F .O.Bo P O I N T  

l F N A L  D E S T I N A T I O N  ~ P L E A S E  NOTE C O N S I G N M E N T  B E L O W  

C O N S I G N M E N T - - S E L L E R  W I L L  S H I P  TO 

/ 
m 

. . . .  RENDER B I L L S  AS PER A T T A C H E D  S H I P P I N G  I N S T R U C T I O N S  

S H I P  V I A  

Q U A N T I T Y  

JOY MANUI 
case, an( 
Santa Crt 
represenl 
wi th CON- 
hereto ar 

CONTRACT( 

i o b i l  i z a  

I t  is un( 
in a d i l  

• practice.( 
equipmeni 

CONTRACT( 
natural 
which ar( 
agency wl 
si te are~ 

CONTRACT( 
- th is  ord( 
w i l l  subr 
of the SI 
of other 

I • T E •  UNIT S P E C I F I C A T I O N S  NO, 

ACTUR NG COMPANY, here ina f te r  re fer red to as CONTRACTOR, w i l l  r e e n t e r ,  
L deep,m an exp lora t ion hole at ASARCO Incorporated 's  Thunder Mountain, 
,z Cou:Ity, Ar izona, the f i n a l  depth of which w i l l  be spec i f ied  by ASARC()'s 
:at ive',s) at the j obs i t e .  Payment fo r  work performed w i l l  be in accordimce 
"RACTOI~'s l e t t e r  of proposal dated June 12, 1987, a copy of  which is at iach~d 
~d madq a par t  of th is  order. : : 

IR wi l  ~ provide a d r i l l  and water t ruck complete wi th crews and accesso' ies.  

.ion o" CONTRACTOR's equipment w i l l  commence on or about l a t e  June, 198' 

lersto,)d by both par t ies  to th i s  order tha t  CONTRACTOR w i l l  perform a l l  wor 
gent md workmanlike manner and in accordance wi th recognized standard d r i  
. AS~RCO w i l l  not be charged fo r  delays caused by f a i l u r e  o f  CONTRACT)R's 
or p,.~rsonnel. 

IR and his personnel w i l l  make every e f f o r t  to minimize disturbance of  
~nvirollment, and d r i l l  crews w i l l  es tab l ish and maintain san i ta t i on  sys 

acce)table to ASARCO and which comply wi th standards set by  any gover 
~ether federa l ,  s ta te ,  county, or municipal which has j u r i s i d c t i o n  over 

IR's p~Lrt icular a t ten t ion  is ca l led to Clause Eleven ( I I )  on the revers_~ of  
~r. B, fore enter ing upon ASARCO"s property to perform th i s  work, CONTR~CTO~ 
l i t  ac,:eptable evidence of  compliance wi th the Workmen's Compensation L~ws 
:ate o;  Arizona and, on ASARCO's standard insurance form, acceptable ev den.-e 
requi 'ed insurance. 

U N I T  P R I C E  
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l i ng  3 

Z 

: h e  ~ ' 

Lems' < 
qmen: z 
the 

0 

0 

IMPORTANT P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A B O V E .  S U B -  

J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E ,  

Attached Acknowledgment Card must 
be completed and returned promptlg. 

ig :  Joy Manufacturing Company 
cc: " " " , f o r  acceptance 

d ~ e ~ l ,  WDGay, Accounting Dept., F i l e ]  Manager, 
/ s /  Jo Do Se|| 

Southwestern UnitedStates Divi~T6 
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A.J.R. 

,ILI!,~ 1 9 ?Z<' 
JOY MANUFACTURING COMPANY 
7 0 7  B O Y D  B O U L E V A R D  

P. O. D R A W E R  4 8 9  

L a P O R T E ,  I N D I A N A  4 6 3 5 0  

Phone: (219)  362-2191  

June 12, ]987 

ASARCO lncorporate~[ 

Mr. Jim Sell 
Asarco, Incorporated 
P.O. Box 5746 
Tucson, AZ 85703 

J U N 1 5 1987 

Sw Exploration 

Dear Jim: 

We appreciated receiving the invitation to bid on the addi- 
tional drilling in hole TM-14. This hole has NX casing set 
to 2,613 feet, and the bottom is at 3,500 feet NX. 

P!ease consider the following: 

Mobilization $500.00/rig 

Demobilization $500.00/rig 

Road Truck Trips to Jobsite from Tucson 
for hole reduction if and when required 

Core Drilling NX Wire!ine 

3500 to 4000 feet $29.20/foot 
4000 to 4500 feet $33.!0/foot 

$!50.00/each 

BX Wireline 

$29.00/foot 
$33.30/foot 

Rig Time & Hourly Work 

Setting and Pulling Casing and Pipe $46.00/hour + 
materials used 

Cementing and/or Plugging Drill Holes 
(two man crew). Includes all time 
required to maintain good hole condi- 
tions while drilling. Also includes 
time required to close or comp!ete 
hole as required. 

Reaming, If necessary 

$46.00/hour + 
materials used 

$46.00/hour + 
materials used 

(continued) 



Mr. Jim Sell 
Asarco, Incorporated Page 2 

Rig Time & Hourly Work (continued) 

Re-entering Previously Drilled Holes 
(two man crew). Includes all time 
worked entering previously drilled hole 
until wireline core bit is cutting in 
solid rock formation on true bottom of 
hole. This will also include: 

(a) Time which is required to line up 
drill over previously drilled hole. 

(b) Time required to set casing in pre- 
drilled hole before starting to 
drill with wireline tools. 

(c) Al! time required to correct any 
problems encountered with existing 
casing or pipe in hole. 

Survey 

Standby Time for Your Convenience 

Overtime Premium in Excess of 88 hours 
per two-week period (if requested) 

Supplies 

Casing ordered left in place - BX 

Casing lost through normal drilling 
operations 

Diamond Bit loss in excess of S2.50/foot 

Drilling Mud and Additives 

Weather-treated Core Boxes which hold ten 
feet of core 

Water Pumping or Hauling 

water Truck Usage 

Mileage 

Water Truck Driver (if required) 

Per Diem (excluding local help) 

$55.00/hour + 
materials used 
including bits 
at actual cost 

$46.00/hour + 
Asarco supplies 
instrument 

$30.00/hour 

$6,00/man hour 

$7.00/foot 

At 70% of list 
price 

At Actual Cost 

At Jobsite Cost 
+ 20% 

$2.50/each 

~600.00/month 

$.75/mile 

$2,000.00/month 

$15.00/man/work 
day 

(continued) (:: 



Mr. J i m  S e l l  
A s a r c o ,  I n c o r p o r a t e d  Page 3 

The above prices are firm if accepted within 30 days and will 
remain in effect until 9/25/87. Our terms are Net 30 Days on 
monthly progress invoices. 

We understand Asarco will build and maintain all-weather or 
passable access roads, !eve] drill sites, dig mud pits and 
provide water, on Surface, free of cost to Joy. We further 
understand that Asarco will provide all rights of ingress and 
egress to all lands that may be required to enable Joy to carry 
out the specified work. Also, you will arrange for the necessary 
drilling permits. 

We propose doing this work with a Joy 22 Truck Mounted Drill and 
Joy Wire!ine Equipment. We will probably work two shifts per day 
unless hole conditions require three shifts. Nino Trujillo will 
be in touch with you in advance of a rig and crews becoming avail- 
able. 

We will look forward to working with you on this project. 

Yours very truly, 

JOY MANUFACTURING COMPANY 

J .  H. K o o n t z  
General Manager 
Contract Drill Division 

JHK/ts 
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JOY MANUFACTURING COMPANY 
7 0 7  B O Y D  B O U L E V A R D  

P. O. D R A W E R  489  

L a P O R T E ,  I N D I A N A  4 6 3 5 0  

Phone: (219)  362-2191  

June 23, 1987 

J 

Asarco \ 
Attn: Mr. James D. Sell ..... 
P.O. Box 5747 \ 
Tucson, AZ 85703 

Dear Jim: 

Attached is your T-141-7 Order Acknowledgement for the work 
near Patagonia, Arizona. 

Also attached is a Certificate of Insurance. 

Thanks for awarding this work to Joy. 

Yours very truly, 

JOY MANUFACTURING COMPANY 

J. H. Koontz 
General Manager 
Contract Drill Division 

JHK/ts 

Enclosures: 

CC : W.D. Gay 
D.A. Melhado 
A.J. Robl es 

ASARCO incort)_OJ~t_~ 

J U N 2, b 1987 

SW £xploratJoi/ 



A S A R C O  PD I 
R E V I S E D  I / I / 5 8  P U R C H A S E  O R D E R  
P L A N T  J O B  N O .  

A P P R O P R I A T I O N  N O .  

To: 
F I N A L  D E S T I N A T I O N  ~ P L E A S E  NOTE C O N S I G N M E N T  B E L O W  

TUCSON OFFICE 

P. 0 BOX 5747 

Joy Manufacturing Company 
P. O. Drawer 489 
La Porte, Indiana 46350 

American Smelting And Refining Co. 
I 150 NORTH 7TH AVENUE 

TUCSON, ARIZONA 85703 

D A T E  R E Q U I R E D  AT  D E S T I N A T I O N :  

S H I P P I N G  I N T E R V A L  PROMISED S E L L E R  W I L L  S H I P  BEFORE:  

P O I N T  OF S H I P M E N T  T E R M S :  

F . O . B .  P O I N T  

DA~June 1 9, 1 987 
ORDER NO.  

T-141-7 
I" R E Q U I S I T I O N  NO.  

C O N S I G N M E N T  - -  S E L L E R  W I L L  S H I P  T O  

. -  RENDER B I L L S  AS PER A T T A C H E D  S H I P P I N G  I N S T R U C T I O N S  - -  

S H I P  V I A  

Q U A N T I T Y  

JOY MANLI 
case, an~ 
Santa Crl 
represen 
with CON 
hereto al 

CONTRACT( 

~ bil izal 

I t  is unc 
in a d i l i  
pract ice ( . 
equipmeni 

CONTRACT( 
natural 
which ar~ 
agency w~ 
si te a re~ 

CONTRACT( 
th is  ordc 
w i l l  subl 
of the SI 
of other 

I 

I I T E M  
U N I T  ' S P E C I F I C A T I O N S  N O .  

kCTUR~NG COMPANY, here inaf ter  referred to as CONTRACTOR, w i l l  reenter,  
deepen an explorat ion hole at ASARCO Incorporated's Thunder Mountain, 

; County, Arizona, the f i na l  depth of which w i l l  be speci f ied by ASARC()Is 
i t i ve {s )  at the jobs i te .  Payment for  work performed w i l l  be in accord~tnce 
~ACTOI~'s l e t t e r  of proposal dated June 12, 1987, a copy of which is at;ach 
I mad t a part of th is  order. 

wi l  I provide a d r i l l  and water truck complete with crews and accesso'ies 
! 

ion of CONTRACTOR's equipment w i l l  commence on or about la te  June, 198 ~ 
I 

.~rsto~d by both part ies to th is  order that  CONTRACTOR w i l l  perform a l l  wor 
~ent ~nd workmanlike manner and in accordance with recognized standard dr i  
• AS/~RCO w i l l  not be charged for  delays caused by f a i l u r e  of CONTRACTI)R's 
or pIrsonnel. 

and|his personnel w i l l  make every e f f o r t  to minimize disturbance of ;he 
iviro~ment, and d r i l l  crews w i l l  establ ish and maintain san i ta t ion sys:ems 
acceptable to ASARCO and which comply wi th standards set by any goverlmen 

.~ther federa l ,  s tate,  county, or municipal which has j u r i s i d c t i o n  over the 

~'s p~ r t i cu la r  a t tent ion is cal led to Clause Eleven ( I I )  on the revers.  ~ of 
r. Before entering upon ASARCO"s property to perform th is  work, CONTR~CTO 
i t  acceptable evidence of compliance with the Workmen's Compensation Llws 
~te of Arizona and, on ASARCO's standard insurance form, acceptable eviden 
required insurance. 
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IMPORTANT 

Attached Acknowledgment Card must 
be completed and returned promptly. 

i g :  Joy Manufacturing Company 
cc : " " " /m-"ror accept 

JDSelI, WDGay, Accounting Dept., F i le  

P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A B O V E ,  S U B -  
J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

~nce / s /  Jo Do S e | |  
Manager, Southwestern United States D i v i ~  
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JOY MANUFACTURING COMPANY 
707 B O Y D  B O U L E V A R D  

P. O. D R A W E R  489  

LaPORTE,  I N D I A N A  4 6 3 5 0  

Phone: (219)  362-2191 

June 12, 1987 

ASARCO Incorporated 

Mr. Jim Sell 
Asarco, Incorporated 
P.O. Box 5746 
Tucson, AZ 85703 

Dear Jim: 

J U N 1 5 1987 

$W Exploration 
\ 

\ 

We appreciated receiving the invitation to bid on the addi- 
tional drilling in hole TM-14. This hole has NX casing set 
to 2,6!3 feet, and the bottom is at 3,500 feet NX. 

Please consider the following: 

Mobilization $500.00/rig 

Demobilization $500.00/rig 

Road Truck Trips to Jobsite from Tucson 
for hole reduction if and when required $150.00/each 

Core Dri:l I ing NX Wire!ine BX Wireline 

3500 to 4000 feet 
4000 to 4500 feet 

$29.20/foot 
$33.!0/foot 

$29.00/foot 
$33.30/foot 

Rig Time & Hourly Work 

Setting and Pu!!ing Casing and Pipe $46.00/hour + 
materials used 

Cementing and/or Plugging Drill Holes 
(two man crew). Includes al! time 
required to maintain good hole condi- 
tions while drilling. Also includes 
time required to close or complete 
hole as required. 

$46.00/hour + 
materials used 

Reaming, If necessary $46.00/hour + 
materials used 

icontinued) 



Mr. Jim Sell 
Asarco, I n c o r p o r a t e d  Page 2 

Rig Time & Hourly Work (continued) 

Re-entering Previously Drilled Holes 
(two man crew). Includes al! time 
worked entering previously drilled hole 
until wireline core bit is cutting in 
solid rock formation on true bottom of 
hole. This will also include: 

(a) Time which is required to line up 
drill over previously drilled hole. 

(b) Time required to set casing in pre- 
drilled hole before starting to 
drill with wire!ine tools. 

(c) All time required to correct any 
problems encountered with existing 
casing or pipe in hole. 

Survey 

Standby Time for Your Convenience 

Overtime Premium in Excess of 88 hours 
per two-week period (if requested) 

Supplies 

Casing ordered left in place - BX 

Casing lost through normal drilling 
operations 

Diamond Bit loss in excess of $2.50/foot 

Drilling Mud and Additives 

Weather-treated Core Boxes which hold ten 
feet of core 

Water Pumping or Hauling 

Water Truck Usage 

Mileage 

Water Truck Driver (if required) 

Per Diem (excluding local help) 

$55.00/hour + 
materials used 
including bits 
at actual cost 

$46.00/hour + 
Asarco supplies 
instrument 

$30.00/hour 

$6.00/man hour 

$7.00/foot 

At 70% of list 
price 

At Actual Cost 

At Jobsite Cost 
+ 20% 

$2.50/each 

~600.00/month 

$.75/mile 

$2,000.00/month 

$15.00/man/work 
day 

(continued) 
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Mr. Jim Sell 
Asarco, Incorporated Page 3 

The above prices are [irm if accepted within 30 days and will 
remain in effect until 9/25/87. Our terms are Net 30 Days on 
monthly progress involces. 

We understand Asarco will build and maintain all-weather or 
passable access roads, level drill sites, dig mud pits and 
provide water, on surface, free of cost to Joy. We further 
understand that Asarco will provide all rightslof ingress and 
egress to all lands that may be required to en~b!e Joy to carry 
out the specified work. Also, you will arrange for the necessary 
drilling permits. \ 

We propose doing this work with a Joy 22 TruckkMounted Drill and 
Joy Wireline Equipment. We will probably work two shifts per day 
unless hole conditions require three shifts. Nino Trujillo will 
be in touch with you in advance of a rig and crews becoming avail- 
able. 

We will look forward to working with you on this project. 

Yours very truly, 

JOY MANUFACTURING COMPANY 

J. H. Koontz 
General Manager 
Contract Drill Division 

JHK/ts 
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1 . i~  .-'..j.:J,. : '; THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS 
NO RIGHTS UPON THE CERTIFICAIE HOLDER THIS CERTIFICATE DOES NOT AMENO. 
EXTENO OR ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW 

o f  N e w  Y o r k ,  I n c .  ~4 S .  J a m e s  & C o m p a n y  

W a t e r  S t r e e t  

Y o r k ,  NY 1 0 0 4 1  

INSURED 

Joy Manufacturing Company 
Contract Drill Division 
707 Boyd Boulevard 
LaPorte, IN 46350 

C O M P A N I E S  A F F O R D I N G  C O V E R A G E  

COMPANY A National Union Fire Insurance 
LETTER Company of Pittsburgh. PA 

Birmingham Fire Insurance Company COMPANY 
LETTER B 

COMPANY 
LETTER C 

COMPANY D 
LETTER 

COMPANY 
LETTER E 

THIS IS TO CERTIFY THAT POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE iNSURED NAMED ABOVE FOR THE POLICY PERIOD INDICATED. 
NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT DR OTHER DOCUMENT WITH RESPECT TO WHICH THIS CERTIFICATE MAY 
BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS. EXCLUSIONS, AND CONDI- 

W TIONS OF SUCH POLICIES. 

I r-oI ~RJ TYPE OF INSURANCE 

GENERAL LIABILITY" 

A x COMPREHENSIVE FORM 

)~ PREMISE~,0PERATIONS 
~-- UNDERGROUND 

EXPLOSION & COLLAPSE HAZARD 
PRODUCTS/COMPLETED OPERATIONS 

CONTRACTUAL 

INOEPENO~NT CONTRACTORS 
xX~"- BROAD FORM PROPERTY DAMAGE 

q PERSONAL INJURY 

AUTOMOB4IJE LIABILITY 

X ANY AUTO 
X ALL OWNED AUTOS (PRN. PASS.) 
-- nu~cn A,.r,~ {OTHER THAN~ X ALL v,,,,~, " ' "~  ~PRN. PASS. l 
X HRE0 AUTOS 

X NON-0WNED AUTOS 
6/~E~ LU~LrrY 

. EXC~ESS LIABILITY 

q U~IBRELLA FORM 

OTHER THAN UMBRELLA FORM 

W O R K E R S "  COMPENSATION 

AND 

EMPLOYERS" UABlUTY 

i f  T- A RODUCTS/CONPLETED 
OPERATIONS 

"POLICY NUMBER 

GLA 9424071 

BA 9194503 

POLICY EFFECT;;% 
DATE (MM~)O ~'., 

]/]187 

1/1/87 

1/1/87 
1/1187 
I / I /87 

~NWC 4958154 
~NWC 4958153CCA only) 
NWC 4958155(AZ,ID,MD&0RI 

RN GLA 1980564 
Claims Made Form 

LIABILITY LIMITS IN THOUSANDS 
POLICY E XPIRAT$Oh EACH 
DATE tMM.4YO.'YY~ [ OCCURRENCE AGGREGATE 

BODILY | | " 

1/1/88 ,.JU.Y /$ $ 
PROPERTY I I 

" DAMAGE J $ $ 

/ 
BI & PO I" :O~B'NEO $2,000 $ 6,000 

| 

1/1187 

I / I /88 

1/1188 
1/1188 
111188 

1/1/88 

PERSONAL N JURY $ incl. I 

~"~=~1 $ " " 
PE~ERTY I 
DAMAGE IS  

CO~4B'NEDI $ 2 , 0 0 0  t ; ' :  : - ' : '~: /  " I 

TA T Y r '-.~t~'~ "$~4~ ~ "'" '"" l l ~  S TU OA ."-.;~.-~..'.=.~ ~.~'-:;,~'~ 

. ~'.'! $ 2 :p000 EACH /I£C~OrcjWT) l ~  

/ : :  ";~ $ 2 ~000mSEAS~OI~ t u n  

"~i~ $ 2 ; O00DISEASE-EACH EMPLOYEE)I~ 

B I  $3,000/occ. I 
PD $2,000/occ. 
C S L $ 6 , 0 0 0 / a q q r e q a t e  __ 

related services DE~RIPTION ~ O P E R A T I O N ~ L ~ A ~ S N E H ~ S P E C I A L  ~ M S  For core drilling and 

for Asarco on their P.O. T-141-7 on Thunder Mountain Project. 

Asarco 
P.O. Box 5747 
Tucson, AZ 85703 

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE E X -  
P I R A T I O N  D A T E  T H E R E O F .  T H E  I S S U I N G  C O M P A N Y  W I L L  E N D E A V O R  T O  
MAIL '~1"1 D A Y S  W R I T T E N  N O T I C ~  T O  T H E  CERTIFICATE HOLDER NAMED TO THE 
1 lrF"lr, !~'~" FAILURE TO MAIL SUCH NOTICE SHALL IMPO~ NO ~ T I O N  OR 
OF ANY KIND UPON THE C O ~  n'S/AGENTS~PFIESENTATIVES. 

AUTHORIZED REPRESENTATIVr~ i 



i 
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A=q  RCO Southwestern Exploration Division 

April 25, 1988 

-F 

Mr. R.L. Brown 
Vice President of Exploration 
New York Office 

Assessment Drilling Request 
Thunder Mountain Project 
EA-O042 
Santa Cruz County, Arizona 

SWED will fulfill the assessment work on the Thunder Mountain Project by 
drilling back-to-back for the assessment years ending August 31, 1988 
and August 31, 1989. The work will be to deepen hole TM-14 which is 
presently cased at a depth of 3500 feet, and last year was taken to 
3599 feet with BX core. The last 99 feet are open hole. 

The drilling will be for the benefit of 181 claims held in the Patagonia 
package--this includes 93 Thunder Mountain (Kerr-McGee), 32 Ventura 
(Noranda), 49 Three R (Asarco), and 7 Trench (Asarco). 

Thunder Mountain is a joint venture option with Kerr-McGee to earn an 
interest in the claims covering a deep disseminated copper zone and 
related high grade Cu-Pb-Zn-Ag carbonate replacement zone. 

At the present time, the accounting records (NY Office/Wallace) indicate 
that the Thunder Mountain EA-0042-12 has $52,047 in the account. 

As the back-to-back expenditure to hold the claim package by assessment 
work for the two years amounts to some $37,000, the EA-0042-12 balance 
is sufficient to cover the anticipated expenditures. 

This next phase of drilling at BX size should deepen the hole to be within 
the 5100 foot expected carbonate target zone. A long 1500 foot plus of 
open BX hole at the end of drilling this year will be highly unstable 
and future entry is questionable. Plans will be to complete the hole to 
the target depth and continue if favorable results justify additional 
expenditure. 

Attached are maps showing the location of the Thunder Mountain Project 
and the location of TM-14 and adjacent holes. 

If you agree to the expenditure to complete TM-14 by expending the balance 
of EA-0042-12 then please advise. 

JDS:mek 
Att. 

cc: W.L. Kurtz, W.D. Gay, C.L. Snow 

/Uames~ D. Sell 
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~,~ARCO Incorpora~ 

MAY 3 1988 

SW Exploration 

JOY-CBC DRILLING 

707 80~D BOULEVARD 
P.O. DRAWER 489 
LAPORTE. INDIANA 46350 
PHONE: (219) 362-2191 

May 3, 1988 

Mr. Jim Sell 
Asarco, Incorporated 
P.O. Box 5747 
Tucson, AZ 85703 

Dear Jim: 

We appreciated receiving the invitation to bid on the addi- 
tional drilling in hole TM-14 near Patagonia, Arizona. This 
hole has NX casing set to 2,613 feet and BX casing from 2,600 
to 3,500 feet. We will reinstall BX casing from surface to 
2600' with a sleeve at 2600' to maintain annulus continuity 
and then wash and resume BX drilling from 3599'. There will 
be no allowance for any casing recovered that was set prior 
to 1988. 

Please consider the following: 

Mobilization $750.001rig 

Demobilization $750.00/rig 

Extra Road Truck Trips (if 
required) 

Core Drill!ng 

3500 to 4000 feet 
4000 to 4500 feet 
4500 to 5000 feet 

$150.00 each 

BX Wireline 

$29.00/foot 
$33.30/foot 
$38.50/foot 

Ri~ Time &Hourl[ Work 

Setting and Pulling Casing and 
Pipe 

$50.00/hour ÷ 
materials used 

Cementing anS/or Plugging Drill 
Holes (two man crew). InCludes 
all time required to maintain 
good hole conditions while drill- 
ing. Also includes time required 
to close or complete hole as re- 
quired. 

$50.00/hour + 

materials used 

FORMERLY JOY CONTRACT DRILL DIVISION 



Mr. Jim Sell 
Asarco, Incorporated 

Page 2 
May 3p 1988 

Ri 9 Time & HgurlylWPrk (continued) 

Reaming, if necessary 

Re-entering Previously Drilled 
Holes (two man crew). Includes 
all time worked entering pre- 
viously drilled hole until wire- 
line core bit is cutting in solid 
rock formation on true bottom of 
hole. This will a~SO include: 

(a) Time which is required to line 
up drill over previously drilled 
hole. 

(b) Time required to set casing in 
predrilled hole before starting 
to drill with wireline tools 
(0-2600 BX). 

(c) All time required to correct any 
problems encountered with existing 
casing or pipe in hole. 

Survey 

Standby Time for Your Convenience 
(two man crew) 

Overtime Premium in Excess of 88 
hours per two-week period (if re- 
quired) 

Supplies 

Casing ordered left in place - BX 

Casing lost through normal drilling 
operations 

Diamond Bit loss in excess of $2.50/foot 

Drilling Mud and Additives 

$50.001hour * 
materials used 

$60.00/hour + 
materials used 

$50,00/hour + 
Asarco supplies 
instrument 

$35.00/hour 

$6.00/man hour 

$7.001foot 

At 70% of List 
Price 

At Actual Cost 

At Jobsite Cost 
+ 20% 

:-:,m" 3.=_:, ~,~ t..4 .t 3_u:~ 0 d t ~  ,:-:,:-~ e, ~L.. t .~, ~ k~ ~ ~ :  'ii -3' T :~ ~ N Fi ,", ~ I'j 



Mr. Jim Sell 
Asarco, Incorporated 

Paqe 3 
May 3, 1988 

(continued) 

weather-treated Core Boxes which hold 
ten feet of core 

$2.50 each 

Water Pumping or Hauling 

Water Truck usage 

Mileage 

Water Truck Driver (if required) 

Per Diem (excluding local help) 

$600.00/month 

$.751mile 

$20.001man hour 

$15.00/man/work 
day 

The above prices are firm if accepted within 30 days and 
will remain in effect until 9/25/88. our terms are Net 
30 Days on monthly progress invoices. 

We understand Asarco will build and maintain all-weather 
or passable access roads, level drill sites, d£g mud vits 
and provide water, on surface, free of cost to JOY-CBC 
Drilling. We further understand that AsarCo will provide 
all rights of ingress and egress to all lands that may be 
required to enable JOY-CBC Drilling to carry out the speci- 
fied work. Also, you will arrange for the necessary drill- 

ing permits. 

We propose doing this work with a Joy 22 Truck Mounted Drill 
and Joy Wireline Equipment. We will probably work two shifts 
per day unless hole conditions require three shifts. Nino 
Trujillo will be in touch with you in advance of a rig and 

crews becoming available. 

We will look forward to working with you on this project. 

Yours very truly, 

JOY-CBC DRILLING 

J. H. Koontz 
Vice President & 
General Manager 

JHK/tS 
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ASAR¢O 

Exploration Department 
Southwestern United States Division 

June 28, 1988 

Mr. J.H. Koontz, Vice President & General Manager 
Joy-CBC Drilling 
707 Boyd Boulevard 
P.O. Drawer 489 
La Porte, Indiana 46350 

Thunder Mountain 
Santa Cruz Co., AZ 

Dear Mr. Koontz: 

Enclosed is a purchase order for the drilling you responded to in 
your bid dated May 3, 1988 for hole TM-14. 

We will work out the mobilization date and other details with Mr. 
Trujillo. 

WDG:mek 
enc. 

Sincerely yours, 

William D. Gay / 
Land Engineer, SWED' 

cc: J.D. Sell 
C.W. Snow 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



ASARCO PD I 

REVISED I / I /58 

P L A N T  J O B  NO,  

A P P R O P R I A T I O N  N O .  

e 

P U R C H A S E  O R D E R  DATE 
ASARCO Incorporated 6/27/88 

OROER No. 
T - 1 8 0 - 8  

TUCSON OFFICE 1150 NORTH 7TH AVENUE REQUtS,TION NO. 
P. O. BOX 5747 TUCSON, ARIZONA 85703 

To: JOY-CBC DRILLING 
707 Boyd Boulevard 
P.O. Drawer 489 
La Porte, Indiana 46350 

DATE R E Q U I R E D  AT D E S T I N A T I O N :  

S H I P P I N G  I N T E R V A L  P R O M I S E D  

P O I N T  O F  S H I P M E N T  

S E L L E R  W I L L  S H I P  B E F O R E :  

T E R M S :  

F . O . B .  P O I N T  

F I N A L  D E S T I N A T I O N  - -  P L E A S E  NOTE C O N S I G N M E N T  B E L O W  

C O N S I G N M E N T - - S E L L E R  W I L L  S H I P  TO 

- -  RENDER B I L L S  AS PER A T T A C H E D  S H I P P I N G  I N S T R U C T I O N S  - -  

S H I P  V I A  

Q U A N T I T Y  

JOY-CBC 
an expl 
Arizona 
a t the 
Ietter 

CONTRAC 

Qobil i 

It is uiderst 
work in a dil 
standar ~ dril 
failure of COl 

CONTRAC FOR an 

UNIT S P E C I  F I C A T I O  N S  ,TEM 
N O .  

DRILL NG, h e r e i n a f t e r  r e f e r r e d  to  as CONTRACTOR, w i l l  r e e n t e r  and deep,}n 
) r a t i o ~  ho l e  a t  ASARCO I n c o r p o r a t e d l s  Thunder  Moun ta in ,  Santa Cruz Couni:y, 
the Final depth of which will be specified by ASARCO's representative:s) 

obsit~. Payment for work performed will be in accordance with CONTRAC'OR's 
)f pro)osal dated May 3, 1988, a copy of which is attached. 

fOR wi l provide a drill and water truck complete with crews and access3ries. 
l 

zation )f CONTRACTOR's equipment will commence in late August, 1988. 

)od by both parties to this order that CONTRACTOR will perform al 
igent and workman like manner and in accordance with recognized 
ing practices. ASARCO will not be charged for delays caused by 
~TRACTOR's equipment or personnel. 

J his personnel will make every effort to minimize disturbance of 
the natJral eJwironment, and drill crews will establish and maintain sanitatio~ 
systems which are acceptable to ASARCO and which comply with standards set by ~ny 
government agency whether federal, state, county, or municipal which has 
jurisdi;tion )ver the site area. 

CONTRAC fOR' s 
of this order 
CONTRAC fOR wi 
Compens tion 
form, a :cepta 

)articular attention is called to Clause Eleven (11) on the reverse 
Before entering upon ASARCO's property to perform this work, 

l submit acceptable evidence of compliance with the Workmen's 
.aws of the State of Arizona and, on ASARCO's standard insurance 
)le evidence of other required insurance. 

U N I T  P R I C E  

IMPORTANT 

Orig: 
CC: 

Attached Acknowledgment Card must 
be completed and returned promptly. 
JOY-CBC DRILLING 
,i ,, " , for acceptance 

JDSell, WDGay, Acctg Dept., File 

P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A B O V E ,  S U B -  

J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

Manager, S6uthw/9~t~n Expl~ration ! 



INSTRUCTIONS 
INVOICE:  Priced invoices in the  requisite number  giving the  correct  purchase order and  requisit ion numbers,  together  wi th  re-  
quired Bills of Lading, mus t  be forwarded on day of each s h i p men t  AS PER SPECIAL S H I P P I N G  INSTRUCTIONS ACCOM- 
PANYING THIS ORDER, otherwise delay in paymen t  of account  may  result. 

TERMS:  As previously ar ranged or specified on th is  order. Care mus t  be exercised to show cash discount, if allowed, on face of 
invoice. 

PROVISIONS 
1. ACCEPTANCE:  Acceptance of this order const i tutes  acceptance  of all terms herein  stated.  All representa t ions  and warrant ies  
by the  seller re la t ing to the sub jec t -mat te r  of this  order or its pe r formance  shall  be binding on the  seller as if fully set  fo r th  herein,  
and  shall  survive inspect ion and acceptance of t he  goods ordered. No acknowledgment  or acceptance  of this  order  or any other  com- 
munica t ion  by the  seller shall vary or add any terms or condi t ions to those contained here in  and  any such a t t empted  modificat ion 
or addi t ion which is not  accepted in writ ing by the  buyer, shal l  be void and may be disregarded wi thout  f u r t h e r  notice or disclaimer. 

2. P R I C E S :  This order  mus t  no t  be filled a t  h igher  prices t h a n  last  quoted without  au thor i ty  of the  buyer. 

3. S H I P M E N T S :  All mater ia ls  mus t  be forwarded by the  route  designated and seller will be held str ict ly accountable for  any  
deviat ion theref rom.  

When  the  mater ia l  covered by th is  order shall  aggregate a carload sh ipment  or more, the  seller must  forward in carload lots, 
unless duly authorized in writ ing by the buyer to sh ip  in less t h a n  carloads. I f  this  order  aggregates  less t h a n  a min imum carload, 
seller mus t  forward the  entire quant i ty  a t  one t ime unless otherwise authorized in wri t ing by the  buyer. 

W h e n  blocking or dunnage,  etc., no t  const i tu t ing a pa r t  of the  car are used to protect  and  make sh ipments  secure in  transi t ,  
seller mus t  show on Bills of Lading, separately,  the  weights  of such materials,  provided the  lading shall  aggregate a min imum c a r -  
load or more, and  will be held responsible for failure to comply wi th  this  rule. 

Sh ipmen t s  will not  be considered as completed unt i l  Bill of Lading, or express or mai l  receipt  is received. 

4. P A C K I N G  AND C A R T A G E  CHARGES:  No charge will be allowed for packing, boxing or cartage,  unless agreed upon at  the  
t ime of purchase;  damage to any mater ia l  not  properly packed to insure adequate protect ion in t rans i t  will be charged to the  
seller. All packing must  conform with ta r i f f  or classification requi rements  so as to secure lowest possible f re ight  rates.  I t  is under- 
stood the  buyer will receive the  benef i t  of any decrease in f re igh t  charges between t ime of quotat ion and  date of shipment ,  
where  f re ight  en te rs  into the  price originally quoted. 

5. Q U A L I T Y  AND I N S P E C T I O N :  All mater ia l  fu rn i shed  mus t  be as specified and will be subject  to inspect ion and  approval  of 
buyer a f te r  delivery. The  r igh t  is reserved to reject  and  re tu rn  a t  the  risk and  expense of the  seller such port ion of any sh ipment  
which m a y  be defective or fail to comply with t he  specifications wi thout  inval idat ing the  r ema inde r  of the  order. I f  rejected it 
may  be held for  disposition at  the  expense and  risk of the  seller. 

6. QUANTITY: The specific quant i ty  ordered mus t  no t  be changed  without  buyer's permission in writing. 

7. NON-PERFORlVIANCE: Buyer reserves the  r igh t  to cancel th is  order or any por t ion of same if delivery is not  made  w h e n  and 
as specified, t ime being of the  essence of this  order, and  charge seller for any loss entailed. 

8. P A T E N T S :  The seller hereby guarantees  the  buyer against  all losses of profits, damages,  or both, resul t ing f rom any pa t en t  
in f r ingement  by reason of purchas ing  or using goods covered by this  order, or by reason of any loss suffered in no t  being able, 
wi thout  liability, to use such goods. This  guarantee  also includes the  re imbursement  to the  buyer of all l i t igation costs which 
it may  suffer  as the  result  of any sui t  respect ing the  purchase  or use of such goods, in addi t ion  to the  recoveries which may be 
secured aga ins t  i t  of profi ts  a n d / o r  damages.  

GENERAL: 

9. The mater ia l  on this order  mus t  be fu rn i shed  only by the  person  or f irm to whom the  order  is addressed unless otherwise au-  
thorized by the  buyer. 

10. No dra f t s  for purchases  made will be honored unless by agreement .  

11. I f  it  becomes necessary for the  seller or any agent,  contractor ,  or employee thereof  to en te r  upon the  proper ty  of the  buyer 
in  order  to construct ,  inspect  or deliver hereunder ,  the  seller hereby  agrees to protect  the  buyer 's  proper ty  and  all persons thereon  
f rom injury,  damage or loss, and  the  seller shal l  save harmless  and indemnify  the  buyer f rom and  against  any expense, loss or 
damage  on account  of any  claim, demand  or suit  made  by any  person  whomsoever, including any employee of the  buyer, which is in 
any  way caused by or connected wi th  or grows cut  of the  per formance  hereunder  by the  seller or any  agent,  contractor  or employee 
thereof ;  provided however  tha t  the  seller shal l  no t  be required to indemnify  the  buyer agains t  any  loss caused solely by the  negli- 
gence or willful faul t  of the  buyer or its employees. I f  the  seller performs any work he reunder  knowing it to be cont rary  to any 
local law, ordinance,  rule and regulation, the  seller shall  bear  all costs arising therefrom.  Seller to car ry  Liability Insurance  and  to 
carry ~Vorkmen's Compensat ion Insurance  as provided by the  laws of the  State  in which the  work is performed and fur ther ,  is 
to obta in  a cert if icate for same, which is to be furn i shed  for the  file of the buyer. If  for any reason the  seller's or any subcontrac-  
tor 's  employees or agents  may  acquire a s ta tus  imposing liability on the buyer for employer 's  contr ibut ions or taxes under  the 
Federa l  Social Securi ty Act or under  any S ta te  Unemployment  Insurance ,  Old Age Benefit ,  or similar Acts, the  seller shal l  be ex- 
clusively liable for, and shall  indemnify  the buyer against ,  the  same and does agree to comply wi th  all laws and regulat ions so as 
to relieve the  buyer f rom any and all liability therefor  or the  responsibil i ty of making  any  repor ts  or keeping any records with 
respect  there to .  

12. I n  accept ing th is  order  the  seller certified t h a t  these goods were produced in compliance wi th  all applicable requirements  of 
Sections 6, 7 and  12 of the  Fa i r  Labor S tandards  Act of 1938, as amended,  and of the  regulat ions and orders of the  Uni ted States 
D e p a r t m e n t  of Labor issued under  Section 14 thereof.  I t  will be necessary  in order for us to honor  your future  invoices to us t ha t  the  d 
above clause or a substant ia l  equivalent thereof  appear  on your invoices. 

13. By acceptance  of this order, seller war ran t s  t h a t  the  prices specified do not  exceed the  max i mu m prices established under  any 
applicable Uni ted  Sta tes  law or regulat ion thereunder .  

• b 



A S A R C O  PD I 

R E V I S E D  l/l/SO 

P L A N T  J O B  N O .  

A P P R O P R I A T I O N  N O .  

ACKNOWLEDGMENT '\, 

P U R C H A S E  O R D E R  DATE 
6/27/88 .ASARCO Incorporated 

O . 0 E R  NO. 
T-180-8 

TUCSON OFFICE I 150  NORTH 7TH AVENUE I REQUISITION NO. 

I P. O. BOX 5747 TUCSON, ARIZONA 85"/03 

F I N A L  D E S T I N A T I O N  - -  P L E A S E  NOTE C O N S I G N M E N T  B E L O W  To" JOY-CBC DRILLING 
707 Boyd Boulevard 
P.O. Drawer 489 
La Porte, Indiana 46350 

D A T E  R E Q U I R E D  AT  D E S T I N A T I O N :  

S H I P P I N G  I N T E R V A L  P R O M I S E D  S E L L E R  W I L L  S H I P  B E F O R E :  

P O I N T  O F  S H I P M E N T  T E R M S :  

F . O . B .  P O I N T  

C O N S I G N M E N T -  S E L L E R  W I L L  S H I P  TO 

- -  R E N D E R  B I L L S  AS PER A T T A C H E D  S H I P P I N G  I N S T R U C T I O N S  - -  

S H I P  V I A  

Q U A N T I T Y  

JOY-CBC 
an expl 
Arizona 
a t the 
letter 
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S P E C I F I C A T I O N S  I T E M  

N O .  

NG, hereinafter referred to as CONTRACTOR, will reenter and deepbn 
hole at ASARCO Incorporated's Thunder Mountain, Santa Cruz County, 
inal depth of which will be specified by ASARCO's representativeKs) 
• Payment for work performed will be in accordance with CONTRACFO~ 
)osal dated May 3, 1988, a copy of which is attached. | 

"OR w l provide a drill and water truck complete with crews and accessbri 

ition )f CONTRACTOR's equipment will commence in late August, 1988. 

Iderst3od by both parties to this order that CONTRACTOR will perform al 
a dil gent and workman like manner and in accordance with recognized 
I dril ing practices. ASARCO will not be charged for delays caused by 
of COITRACTOR's equipment or personnel• 

OR an~ his personnel will make every effort to minimize disturbance of 
Iral e~vironment, and drill crews will establish and maintain sanitatio 
whichiare acceptable to ASARCO and which comply with standards set by ~ny 

government agency whether federal, state, county, or municipal which has | 
jurisdiction )ver the site area. I 

I 

CONTRACtOR's 
of this|order 
CONTRACTOR wi 
Compensation 
form, a~cepta 

)articular attention is called to Clause Eleven (11) on the rever~e 
• Before entering upon ASARCO's property to perform this work, | 
II submit acceptable evidence of compliance with the Workmen's | 
.aws of the State of Arizona and, on ASARCO's standard insurance I 
)le evidence of other required insurance. | 
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IMPORTANT 

Orig: 
CC: 

Attached Acknowledgment Card must 
be completed and returned promptly. 
JOY-CBC DRILLING 
i, ,, " , for acceptance 

JDSell, WDGay, Acctg Dept., File 

P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A B O V E .  S U B -  

J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

~'Y, / k , t  - ;  h r .  ., 
Manager, SouthwTst~'rn- Explgration ! 



INSTRUCTIONS 
INVOICE:  Priced invoices in t he  requisi te  n u m b e r  g iv ing  t he  cor rec t  p u r c h a s e  order a nd  requisi t ion numbers ,  toge ther  with re-~ 
quired Bills of Lading,  m u s t  be forwarded  on day of e a c h  s h i p m e n t  AS PER SPECIAL S H I P P I N G  I N S T R U C T I O N S  ACCOM- 
PANYING T H I S  ORDER,  o therwise  delay in p a y m e n t  of a c c o u n t  m a y  resul t .  

TERMS:  As previously a r r a n g e d  or specified on th i s  order.  Care  m u s t  be exercised to show cash  discount ,  if allowed, on face  of 
invoice. 

PROVISIONS 
I. ACCEPTANCE:  Acceptance  of th i s  order cons t i tu te s  accep tance  of all t e r m s  here in  s ta ted .  All r ep resen ta t ions  a n d  wa r r an t i e s  
by the  seller re la t ing  to the  s u b j e c t - m a t t e r  of th i s  order or i ts  p e r f o r m a n c e  sha l l  be b inding on t he  seller a s  if ful ly se t  forth herein,  
a n d  sha l l  survive inspec t ion  and  accep tance  of t he  goods ordered.  No a c know le dgme n t  or acceptance  of th i s  order or any  other com-  
m u m c a t i o n  by t h e  seller shal l  vary  or add  a n y  t e r m s  or cond i t ions  to those  con ta ined  he re in  a nd  any  such  a t t e m p t e d  modif icat ion 
or addi t ion  wh ich  is no t  accepted in wri t ing  by t h e  buyer,  sha l l  be void a n d  m a y  be d is regarded wi thou t  f u r t h e r  not ice or  disclaimer.  

2. PRICES:  This  order  m u s t  no t  be filled a t  h i g h e r  pr ices  t h a n  las t  quoted  wi thout  a u tho r i t y  of the  buyer.  

3. S H I P M E N T S :  All ma t e r i a l s  m u s t  be forwarded by the  rou te  des igna ted  and  seller will be held str ict ly accountab le  for  any  
deviat ion t he re f rom.  

W h e n  the  ma te r i a l  covered by th i s  order  shal l  aggrega te  a car load s h i p m e n t  or more. the  seller m u s t  forward in carload lots, 
un less  duly  au thor ized  in  wr i t ing  by t he  buyer  to sh ip  in  less t h a n  carloads.  I f  t h i s  order aggrega tes  less t h a n  a m i n i m u m  carload, 
seller m u s t  forward t he  en t i re  q u a n t i t y  a t  one t ime  un l e s s  o the rwise  au thor ized  in wri t ing  by the  buyer.  

W h e n  blocking or d u n n a g e ,  etc., no t  cons t i t u t i ng  a p a r t  of the  car  are  used  to protect  a nd  make  s h i p m e n t s  secure  in  t rans i t ,  
seller m u s t  show on Bills of Lading,  separate ly ,  the  weigh ts  of s u c h  mater ia l s ,  provided the  lading shal l  aggregate  a m i n i m u m  car-  
load or more,  a n d  will be he ld  responsible  for fa i lure  to comply  w i t h  th i s  rule. 

S h i p m e n t s  will no t  be considered as  comple ted  un t i l  Bill of Lading ,  or express  or mai l  receipt  is received. 

4. P A C K I N G  AND C A R T A G E  C H A R G E S :  1~o cha rge  will be a l lowed for packing,  boxing or car tage,  unless  agreed u p o n  a t  the  
t ime of p u rch ase :  d a m a g e  to a n y  m a t e r i a l  no t  proper ly  packed  to i n su re  adequa te  protec t ion in t r ans i t  will be cha rged  to the 
seller. All pack ing  m u s t  con fo rm wi th  t a r i f f  or c lass i f ica t ion  r e q u i r e m e n t s  so as  to secure lowest possible f re ight  rates .  I t  is under -  
stood the  buyer  will receive the  benef i t  of any  decrease  in  f r e i g h t  cha rges  between t ime of quota t ion  and  date  of sh ipmen t ,  
where  f r e igh t  en te r s  in to  t he  price or iginal ly  quoted.  

5. Q U A L I T Y  AND I N S P E C T I O N :  All ma te r i a l  f u r n i s h e d  m u s t  be as  specif ied a nd  will be subject  to inspect ion a n d  approval  of 
buyer  a f t e r  delivery. T h e  r i gh t  is reserved to re ject  a n d  r e t u r n  a t  the  r isk a n d  expense  of the  seller such  por t ion of a n y  sh ipment  
which  m a y  be defective or fail to comply  wi th  t he  speci f ica t ions  w i thou t  inva l ida t ing  the  r e m a i n d e r  of the  order. I f  re jec ted lt; 1 
m a y  be held for  disposi t ion a t  t he  expense  a n d  r isk of t he  seller. 

6. Q U A N T I T Y :  Th e  specif ic q u a n t i t y  ordered m u s t  no t  be c h a n g e d  wi thou t  buyer 's  permiss ion  in writ ing. 

7. N O N - P E R F O R M A N C E :  Buyer  reserves  t he  r i gh t  to cancel  t h i s  order  or a n y  por t ion  of s a m e  if delivery is no t  m a d e  w h e n  and 
as specified, t ime being of t he  essence of th i s  order, a nd  c ha rge  sel ler  for  a n y  loss entai led.  

8. P A T E N T S :  T h e  sel ler  he reby  g u a r a n t e e s  the  buyer  a g a i n s t  all losses of profits ,  damages ,  or both, resu l t ing  f rom a n y  p a t e n t  
i n f r i n g e m e n t  by reason of p u r c h a s i n g  or u s ing  goods covered by t h i s  order, or by reason  of a ny  loss suf fe red  in no t  being able, 
wi thout  liability, to use such  goods. Th i s  g u a r a n t e e  also inc ludes  t he  r e i m b u r s e m e n t  to the  buyer  of all l i t igat ion costs  which  
it  m a y  suf fe r  as the  resu l t  of any  su i t  respec t ing  the  p u r c h a s e  or use  of suc h  goods, in addi t ion  to the  recoveries which  m a y  be 
secured  a g a i n s t  it  of prof i t s  a n d / o r  damages .  

GENERAL:  

9. T h e  ma te r i a l  on th is  order  m u s t  be f u r n i s h e d  only by t he  p e r s o n  or f i rm to whom the  order is addressed  un less  otherwise  au-  
thorized by t h e  buyer.  

10. No d r a f t s  for  p u r c h a s e s  m a d e  will be honored  un less  by a g r e e m e n t .  

U .  I f  it  becomes necessa ry  for the  seller or a n y  agent ,  con t rac to r ,  or employee thereof  to en ter  upon  the  proper ty  of the  buyer  
in  order to cons t ruc t ,  i n spec t  or deliver he reunder ,  t he  seller h e r e b y  agrees  to protec t  t he  buyer ' s  proper ty  a n d  all pe r sons  thereon 
f rom in jury ,  d a m a g e  or loss, a n d  t he  seller sha l l  save  h a r m l e s s  a n d  i n d e m n i f y  the  buyer  f rom a nd  aga ins t  a n y  expense,  loss or 
d a m a g e  on  accoun t  of a n y  claim, d e m a n d  or su i t  m a d e  by a n y  p e r s o n  whomsoever ,  inc lud ing  a n y  employee of the  buyer,  wh ich  is in 
any  way  caused  by or connec ted  wi th  or grows cu t  of t he  p e r f o r m a n c e  h e r e u n d e r  by the  seller or a n y  agent ,  cont rac tor  or employee 
thereof ;  provided however  t h a t  the  seller sha l l  no t  be requi red  to i n d e m n i f y  t he  buyer  a ga in s t  a ny  loss caused solely by t he  negli-  
gence or willful f au l t  of t he  buyer  or i ts employees.  I f  t h e  seller p e r f o r m s  a n y  work h e r e u n d e r  knowing it to be con t r a ry  to any  
local law, ordinance ,  ru le  and  regula t ion,  the  seller sha l l  bear  all costs  a r i s ing  there f rom.  Seller to car ry  IAabflity I n s u r a n c e  a n d  to 
ca r ry  ~Vorkmen's C o m p e n s a t i o n  I n s u r a n c e  as provided by t he  l aws  of t he  S ta te  in which  the  work is per formed and  fu r the r ,  is 
to ob ta in  a cert i f icate for  same,  which  is to be f u r n i s h e d  for t he  file of the  buyer.  If for a ny  reason  the  seller 's or a n y  subcon t rac -  
tor 's  employees  or agen t s  m a y  acquire  a s t a t u s  impos ing  liabili ty on the  buyer  for employer ' s  cont r ibut ions  or t axes  unde r  the  
Federa l  Social Secur i ty  Act or u n d e r  a n y  S ta te  U n e m p l o y m e n t  I n s u r a n c e ,  Old Age Benefi t ,  or s imi lar  Acts, the  seller sha l l  be ex-  
clusively liable for, and  sha l l  i n d e m n i f y  the  buyer  aga ins t ,  t h e  s a m e  a n d  does agree to comply wi th  all laws a nd  regula t ions  so as  
to relieve the  buyer  f rom a n y  and  all l iability the re for  or  t he  respons ib i l i ty  of m a k i n g  a n y  repor ts  or keeping a n y  records wi th  
respect  there to .  

/2. I n  accep t ing  th i s  order  t he  seller cert if ied t h a t  t hese  goods were produced  in compl iance  wi th  all applicable r equ i r emen t s  of 
Sect ions 6, 7 an d  12 of t he  Fa i r  Labor  S t a n d a r d s  Ac t  of 1938, as a m e n d e d ,  a n d  of the  regula t ions  a nd  orders of the  Uni ted  Sta tes  
D e p a r t m e n t  of Labor issued u n d e r  Sect ion 14 thereof .  I t  will be n e c e s s a r y  in order  for us  to honor  your  fu tu re  invoices to u s  t h a t  t h~  
above c lause  or a s u b s t a n t i a l  equiva len t  the reof  appea r  on your  invoices.  

13. By accep tance  of th i s  order, seller w a r r a n t s  t h a t  t he  prices speci f ied  do no t  exceed the  m a x i m u m  prices es tabl ished u n d e r  any  
applicable Un i t ed  S ta tes  law or r egu la t ion  t he reunde r .  
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MAY 5 1988 

SW Exploration 

JOY-CBC DRILLING 

707 BOYD BOULEVARD 
P.O. DRAWER 489 
LAPORTE, INDIANA 46350 
PHONE: (219) 362-2191 

May 3, 1988 

Mr. Jim Sell 
Asarco, Incorporated 
P.O. Box 5747 
Tucson, AZ 85703 

Dear Jim: 

We appreciated receiving the invitation to bid on the addi- 
tional drilling in hole TM-14 near Patagonia, Arizona. This 
hole has NX casing set to 2,613 feet and BX casing from 2,600 
to 3,500 feet. We will reinstall BX casing from surface to 
2600' with a sleeve at 2600' to maintain annulus continuity 
and then wash and resume BX drilling from 3599'. There will 
be no allowance for any casing recovered that was set prior 
to 1988. 

Please consider the following: 

Mobilization $750.00/rig 

Demobilization $750.00/rig 

Extra Road Truck Trips (if 
required) 

$150.00 each 

Core Drilling BX Wireline 

3500 to 4000 feet 
4000 to 4500 feet 
4500 to 5000 feet 

$29.00/foot 
$33.30/foot 
$38.50/foot 

Rig Time & Hourly Work 

Setting and Pulling Casing and 
Pipe 

$50.00/hour + 
materials used 

Cementing and/or Plugging Drill 
Holes (two man crew). Includes 
all time required to maintain 
good hole conditions while drill- 
ing. Also includes time required 
to close or complete hole as re- 
quired. 

$50.00/hour + 
materials used 

FORMERLY JOY CONTRACT DRILL DIVISION 



Mr. Jim Sell 
Asarco, Incorporated 

Page 2 
May 3, 1988 

Rig Time & Hourly Work (continued) 

Reaming, if necessary 

Re-entering Previously Drilled 
Holes (two man crew). Includes 
all time worked entering pre- 
viously drilled hole until wire- 
line core bit is cutting in solid 
rock formation on true bottom of 
hole. This will also include: 

(a) Time which is required to line 
up drill over previously drilled 
hole. 

(b) Time required to set casing in 
predrilled hole before starting 
to drill with wireline tools 
(0-2600 BX). 

(c) All time required to correct any 
problems encountered with existing 
casing or pipe in hole. 

Survey 

Standby Time for Your Convenience 
(two man crew) 

Overtime Premium in Excess of 88 
hours per two-week period (if re- 
quired) 

Supplies 

Casing ordered left in place - BX 

Casing lost through normal drilling 
operations 

Diamond Bit loss in excess of $2.50/foot 

Drilling Mud and Additives 

$50.00/hour ÷ 
materials used 

$60.00/hour + 
materials used 

$50.00/hour + 
Asarco supplies 
instrument 

$35.00/hour 

$6.00/man hour 

$7.00/foot 

At 70% of List 
Price 

At Actual Cost 

At Jobsite Cost 
+ 20% 
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Mr. Jim Sell 
Asarco, Incorporated 

Page 3 
May 3, 1988 

Supplies (continued) 

Weather-treated Core Boxes which hold 
ten feet of core 

$2.50 each 

Water Pumping or Hauling 

Water Truck Usage $600.00/month 

Mileage $.75/mile 

Water Truck Driver (if required) $20.00/man hour 

Per Diem (excluding local help) $15.00/man/work 
day 

The above prices are firm if accepted within 30 days and 
will remain in effect until 9/25/88. Our terms are Net 
30 Days on monthly progress invoices. 

We understand Asarco will build and maintain all-weather 
or passable access roads, level drill sites, dig mud pits 
and provide water, on surface, free of cost to JOY-CBC 
Drilling. We further understand that Asarco will provide 
all rights of ingress and egress to all lands that may be 
required to enable JOY-CBC Drilling to carry out the speci- 
fied work. Also, you will arrange for the necessary drill- 
ing permits. 

We propose doing this work with a Joy 22 Truck Mounted Drill 
and Joy Wireline Equipment. We will probably work two shifts 
per day unless hole conditions require three shifts. Nino 
Trujillo will be in touch with you in advance of a rig and 
crews becoming available. 

We will look forward to working with you on this project. 

Yours very truly, 

JOY-CBC DRILLING 

J. H. Koontz 
Vice President & 
General Manager 

JHK/ts 

Cf---  " / u , ' ~  C ' n y  

# A t' /~< 6.4.',_-', 



7 0 7  BOYD B O U L E V A R D  / LAPORTE, IN 4 6 3 5 0  / P H O N E  & FAX: (219)  3 6 2 - 2 1 9 1  

July 5, 1988 

Mr. W. D. Gay 
Asarco 
P.O. Box 5747 
Tucson, AZ 85703-5747 

Dear Bill: 

Attached is the signed Acknowledgement Order T-180-8. 

Two Certificates of Insurance will be mailed directly to you 
from our insurers. One is for Workers' Comp. and the other 
is for General Liability and Auto. 

I understand you will make arrangements with Nino Trujillo 
for startup. 

Thanks for awarding this work to JOY-CBC Drilling. 

Yours very truly, 

JOY-CBC DRILLING 

J. H. Koontz 
Vice President & 
General Manager 

JHK/ts 

Attachment : 

cc :  C . L .  Snow (7/8/88) 
J.D. Sell  (7/8/88) 

~ARC~O incor p.o.r~ 

JUL 8 1988 

~W Exploration 

A C n S E N S E N B O E S C O M D ~ N 
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To:  

ACKNOWLEDGMENT 

P U R C H A S E  O R D E R  D,T= 
.ASARCO Incorporated 6/27/88 

O R D E R  NO.  

TUCSON OFFICE 1150 NORTH 7TH AVENUE REGUISITION No. 
P. O. BOX 574'7 TUCSON, ARIZONA 85703 

F I N A L  D E S T I N A T I O N  - -  PLEASE NOTE C O N S I G N M E N T  B E L O W  

JOY-CBC DRILLING 
707 Boyd Boulevard 
P.O. Drawer 489 
La Porte, Indiana 46350 

DATE REQUIRED AT D E S T I N A T I O N :  

S H I P P I N G  I N T E R V A L  PROMISED S E L L E R  W I L L  S H i P  BEFORE:  

P O I N T  O F  S H I P M E N T  I T E R M S :  

F . O . B .  P O I N T  

C O N S I G N M E N T - -  S E L L E R  W I L L  S H I P  TO 

RENDER B I L L S  AS PER ATTACHED S H I P P I N G  I N S T R U C T I O N S  

S H I P  V I A  

Orig: 
cc: 

QUANT,TY unit S P E C I F I C A T 1 O N S JI~Eo.M unit  PR,CE 

JOY-CBC DRILL. NG, h e r e i n a f t e r  r e f e r r e d  to as CONTRACTOR, w i l l  r e e n t e r  and deep=.n 
an expl,)ratiol hole at ASARCO IncorporatedIs Thunder Mountain, Santa Cruz County, 
Arizona, the inal depth of which will be specTfied by ASARCOIs representative(s) -~ ,.u 

..Jl 
at the iobsit Payment for work performed will be in accordance with CONTRACFOR' -"_~ ~_ 
letter )f pro)osal dated May 3, 1988, a copy of which is attached. 

CONTRACTOR wi l provide a drill and water truck complete with crews and access )rie ;. \7 
I Io biliz, ltion f CONTRACTOR's equipment will commence in late August, 1988. "~. 

It is uilderstbod by both parties to this order that CONTRACTOR will perform all 
work in a Jillgent and workman like manner and in accordance with recognized 
standar~J d'ill ing practices. ASARCO will not be charged for delays caused by 
failure of COIITRACTOR's equipment or personnel. 

C~ 

Z 

CONTRAC"OR an~ his personnel will make every effort to minimize disturbance of -T 
the natllra] elvironment, and drill crews will establish and maintain sanitatiol 
systems which are acceptable to ASARCO and which comply with standards set by iny 
governmlmt agency whether federal, state, county, or municipal which has 

~Q 
jurisdi :tion 3ver the site area. >-~ ~ 

O 
CONTRAC"OR's )articular attention is called to Clause Eleven (11) on the reve ~e 
of this order. Before entering upon ASARCO's property to perform this work, ~ 
CONTRAC"OR will submit acceptable evidence of compliance with~,~the Wo-rkmen's JL !. 
Compens~,tion _aws of the State of Arizona and, on ASARCO's ' ~c~:"~ ~:~ ~# i ~, stand~rcL ins~r~1~_c~.J c~ \ 
form, aq:cepta)le evidence of other required insurance, m l ~ ! ~  " I~ ,., 

I ,]U/ 8 ' 88 JtJt o tg g I < 
~ "  -. ¢ ~ ; ~ • 

~ P  IMPORTANT ~W Exploration P L E A S E  E N T E R  O U R  O R D E R  F O R  T ' H E  I T E M S  S P E C I F I E D  A B O V E .  S U B -  
J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

e Attached Acknowledgment Card must 
be completed and returned promptly. 

JOY-CBC DRILLING ~ .  ~,.#'~ ~/ /  "~ /. / ~ " i  
' 1  I I  ,1 , f o r  a c c e p t a n c e  . '- ,--/,#~-//' -Y,,"TP. ~, A 

JDSelI, WDGay, Acctg Dept., File Manager, Southwestern-Explpration 



INSTRUCTIONS 
IN-VOICE: Priced invoices in the  requisi te number  giving the  correc t  purchase  order  and  requisition numbers,  together  wi th  re~ 
quired Bills of Lading, mus t  be forwarded  on day of each  s h i p m e n t  AS PER SPECIAL SHIPPING INSTRUCTIONS ACCOM- 
PAI~'YII~TG THIS ORDER, otherwise delay in paymen t  of account  may  result.  

TERlVIS: As previously a r ranged  or specified on th is  order.  Care mus t  be exercised to show cash discount, if allowed, on face  of 
invoice. 

PROVISIONS 

1. ACCEPTANCE: Acceptance of th is  order  const i tu tes  acceptance  of all te rms herein  s tated.  All representat ions  and  war ran t i e s  
by the  seller relat ing to the  s u b j e c t - m a t t e r  of th is  order  or its pe r fo rmance  shall  be binding on the  seller as if fully set  fo r th  herein,  
and  shall  survive inspect ion and  acceptance  of t he  goods ordered. No acknowledgment  or acceptance of this order or any other com-  
munica t ion  by the  seller shall  vary or add any  te rms  or condi t ions to those conta ined here in  and  any such a t tempted  modif icat ion 
or addi t ion which is not  accepted in wri t ing by the  buyer, shal l  be void and  may  be disregarded without  fur ther  notice or disclaimer.  

2. PRICES: This order  m u s t  no t  be filled a t  h igher  prices t h a n  last  quoted without  author i ty  of the  buyer. 

3. SHIPMENTS:  All mater ia l s  mus t  be forwarded by the  route  des ignated  and seller will be held strictly accountable for  any  
deviation therefrom.  

When  the  mater ia l  covered by th is  order  shall  aggregate a carload sh ipmen t  or more, the  seller must  forward in carload lots, 
unless duly authorized in  wri t ing by the  buyer to sh ip  in less t h a n  carloads. I f  this  order  aggregates  less t han  a min imum carload, 
seller mus t  forward the  ent i re  quan t i ty  a t  one t ime unless o therwise  author ized in wri t ing by the  buyer. 

W h e n  blocking or dunnage,  etc., no t  cons t i tu t ing  a pa r t  of the  car are used to protect  and  make sh ipments  secure in  t ransi t ,  
seller mus t  show on Bills of Lading,  separately,  the  weights  of such  mater ia ls ,  provided the lading shall aggregate a min imum car -  
load cr more, and  will be held responsible for failure to comply wi th  th is  rule. 

Sh ipments  will not  be considered as completed unt i l  Bill of Lading, or express or mail  receipt  is received. 

4. PACKING AND CARTAGE CHARGES:  No charge will be allowed for packing, boxing or cartage, unless agreed upon a t  the 
t ime of purchase;  damage to any  mate r ia l  no t  properly packed to insure adequate  protect ion in t rans i t  will be charged to tl~e 
seller. All packing must  conform wi th  ta r i f f  or classif icat ion requi rements  so as to secure lowest possible freight  rates.  I t  is under-  
stood the buyer will receive the  benef i t  of any decrease in  f re igh t  charges between t ime of quotat ion and date of sh ipment ,  
where f re ight  enters  into t he  price originally quoted. 

5. QUALITY AND INSPECTION: All mater ia l  fu rn i shed  mus t  be as specified and will be subject  to inspection and  approval  of 
buyer af ter  delivery. The  r igh t  is reserved to re ject  and  r e tu rn  a t  the  risk and  expense of the  seller such port ion of any sh ipment  
which may  be defective or fail to comply wi th  the  specificat ions wi thout  inval idat ing the  r emainder  of the order. I f  re jec ted  itd 
may be held for  disposition a t  t he  expense  and  risk of the  seller. ! 

6. QUANTITY: The specific quan t i ty  ordered mus t  no t  be changed  wi thout  buyer 's  permiss ion in writing. 

7. NON-PERFORIVLa_NCE: Buyer  reserves the  r igh t  to cancel  th is  order  or any por t ion  of same if delivery is not  made  w h e n  and 
as specified, t ime being of the  essence of th is  order, and  charge seller for any loss entailed.  

8. PATENTS: The seller hereby guaran tees  the  buyer agaiust  all losses of profits,  damages,  or both, resulting f rom any  p a t e n t  
in f r ingement  by reason of pu rchas ing  or using goods covered by th is  order, o r  by reason of any loss suffered in not  being able, 
wi thout  liability, to use such goods. This  guarantee  also includes  the  r e imbursement  to the  buyer of all l i t igation costs which  
it may  suffer  as the result  of any sui t  respect ing the  purchase  or use of such goods, in addi t ion to the  recoveries which may  be 
:~cured against  i t  of profi ts  a n d / o r  damages .  

.~ENERAL: 

9. The  mater ia l  on this order  mus t  be fu rn i shed  only by the  pe r son  or f i rm to whom the  order  is addressed unless otherwise au-  
thorized by the  buyer. 

10. No draf t s  for purchases  made  will be honored  unless by agreement .  

11. I f  it  becomes necessary for the  seller or any agent,  contractor ,  or employee thereof  to en te r  upon the proper ty  of the  buyer 
in order  to construct ,  inspec t  or deliver hereunder ,  the  seller he reby  agrees to protect  t he  buyer 's  proper ty  and all persons thereon 
f rom injury,  damage or loss, and  the  seller shal l  save harmless  and  indemnify  the  buyer f rom and  against  any expense, loss or 
damage  on account  of any  claim, demand  or suit  made  by any  person  whomsoever,  including any  employee of the buyer, which  is in 
any way caused by or connected  wi th  or grows out of the  pe r fo rmance  he reunder  by the  seller or any agent, contractor  or employee 
thereof ;  provided however t ha t  the  seller shal l  no t  be required to indemnify  the  buyer against  any loss caused solely by the  negli- 
gence or willful faul t  of the  buyer  or its employees. I f  the  seller per forms  any  work hereunder  knowing it to be cont rary  to  any 
local law, ordinance,  rule and  regulat ion,  the  seller shal l  bear  all costs aris ing therefrom.  Seller to carry Liability I r~urance  and  to 
carry Workmen 's  Compensat ion  Insu rance  as provided by the  laws of the  Sta te  in which the  work is performed and fur ther ,  is 
to obta in  a cert if icate for same, which is to be furn ished  for the  file of the buyer. I f  for any reason the  seller's or any subcont rac-  
tor 's  employees or agents  may  acquire a s ta tus  imposing liability on the  buyer for employer 's  contr ibutions or taxes under  the  
Federal  Social Security Act or under  any  S ta te  Unemployment  Insurance ,  Old Age Benefit ,  or similar Acts, the seller shal l  be ex- 
clusively liable for, and shal l  i ndemni fy  the  buyer against ,  the  same and  does agree to comply wi th  all laws and regulat ions so as 
to relieve the buyer f rom any and  all liability therefor  or the  responsibi l i ty  of making  any  repor ts  or keeping any records wi th  
respect  thereto.  

12. I n  accepting th i s  order  the  seller cert i f ied t h a t  these  goods were produced in compliance wi th  all applicable requirements  of 
Sections 6, 7 and 12 of the  Fa i r  Labor  S t anda rds  Act of 1938, as amended,  and  of the  regulat ions and orders of the  Uni ted S t a t e s ~  
Depa r tmen t  of Labor issued under  Sect ion 14 thereof .  I t  will be necessary  in order  for us to honor  your future invoices to us t h a t  t h ~  
above clause or a substant ia l  equivalent  the reof  appear  on your invoices. 

13. By acceptance of this order, seller war ran t s  t h a t  the  prices specif ied do not  exceed the  max imum prices established under  any 
applicable Uni ted  States  law or regula t ion thereunder .  
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ASARCO lncorpor. ~_~ 

MAY 5 1988 

SW Exploration 

JOY-CBC DRILLING 

707 BOYD BOULEVARD 
P.O. DRAWER 489 
LAPORTE, INDIANA 46350 
PHONE: (219) 362-2191 

May 3, 1988 

Mr. Jim Sell 
Asarco, Incorporated 
P.O. Box 5747 
Tucson, AZ 85703 

Dear Jim: 

We appreciated receiving the invitation to bid on the addi- 
tional drilling in hole TM-14 near Patagonla, Arizona. This 
hole has NX casing set to 2,613 feet and BX casing from 2,600 
to 3,500 feet. We will reinstall BX casing from surface to 
2600' with a sleeve at 2600' to maintain annulus continuity 
and then wash and resume BX drilling from 3599' There will 
be no allowance for any casing recovered that was set prior 
to 1988. 

Please consider the following: 

Mobilization 

Demobilization 

Extra Road Truck Trips 
required) 

if 

$750.O0/rig 

$750.O0/rig 

$150.00 each 

Core Drillinq 

3500 to 4000 feet 
4000 to 4500 feet 
4500 to 5000 feet 

~ig Time & Hourly Work 

BX Wireline 

$29.00/foot 
$33.30/foot 
$38.50/foot 

Setting and Pulling Casing and 
Pipe 

Cementing and/or Plugging Drill 
Holes (two man crew), Includes 
all time required to maintain 
good hole conditions while drill- 
ing. Also includes time required 
to close or complete hole as re- 
quired. 

$~O.O0/hour + 
materials used 

$50.O0/hour + 
materials used 

FORMERLY JOY CONTRACT DRILL DIVISION 



Mr. Jim Sell 
Asarco, Incorporated 

Page 2 
May 3, 1988 

Rig Time & Hourly Work (continued) 

Reaming, if necessary 

Re-entering Previously Drilled 
Holes (two man crew). Includes 
all time worked entering pre- 
viously drilled hole until wire- 
line core bit is cutting in solid 
rock formation on true bottom of 
hole. This will also include: 

(a) Time which is required to line 
up drill over previously drilled 
hole. 

(b) Time required to set casing in 
predrilled hole before starting 
to drill with wireline tools 
(0-2600 BX). 

(c) All time required to correct any 
problems encountered with existing 
casing or pipe in hole. 

Survey 

Standby Time for Your Convenience 
(two man crew) 

Overtime Premium in Excess of 88 
hours per two-week period (if re- 
quired) 

Supplies 

Casing ordered left in place - BX 

Casing lost through normal drilling 
operations 

Diamond Bit loss in excess of $2.50/foot 

Drilling Mud and Additives 

$50.00/hour + 
materials used 

$60.00/hour ÷ 
materials used 

$50.00/hour ÷ 
Asarco supplies 
instrument 

$35.00/hour 

$6.00/man hour 

$7.00/foot 

At 70% of List 
Price 

At Actual Cost 

At Jobsite Cost 
+ 20% 
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Mr. Jim Sell 
Asarco, Incorporated 

Page 3 
May 3, 1988 

Supplies (continued) 

Weather-treated Core Boxes which hold 
ten feet of core 

$2.50 each 

Water Pumping or Hauling 

Water Truck Usage $600.00/month 

Mileage $.75/mile 

Water Truck Driver (if required) $20.00/man hour 

Per Diem (excluding local help) $15.00/man/work 
day 

The above prices are firm if accepted within 30 days and 
will remain in effect until 9/25/88. Our terms are Net 
30 Days on monthly progress invoices. 

We understand Asarco will build and maintain all-weather 
or passable access roads, level drill sites, dig mud pits 
and provide water, on surface, free of cost to JOY-CBC 
Drilling. We further understand that Asarco will provide 
all rights of ingress and egress to all lands that may be 
required to enable JOY-CBC Drilling to carry out the speci- 
fied work. Also, you will arrange for the necessary drill- 
ing permits. 

We propose doing this work with a Joy 22 Truck Mounted Drill 
and Joy Wireline Equipment. We will probably work two shifts 
per day unless hole conditions require three shifts. Nino 
Trujillo will be in touch with you in advance of a rig and 
crews becoming available. 

We will look forward to working with you on this project. 

Yours very truly, 

JOY-CBC DRILLING 

J. H. Koontz 
Vice President & 
General Manager 

JHK/ts 



. . , . - - ' ~  ..-~.., 

707 BOYD BOULEVARD / LAPORTE, IN 46350 / PHONE & FAX: (219) 362-2191 

November i0, 1988 

Mr. Jim Sell 
Asarco Inc. 
P.O. Box 5747 
Tucson, AZ 85703 

Dear Jim: 

~,~RCO mcorpor:dCu~. 

NOV 4 1988 

~W Exploration 

Don Mulhado, Nino Trujillo and I had numerous discussions con- 
cerning Hole TM-14 beginning on 9/26/88. The attached invoice 
reflects the daily course of action agreed upon and taken and 
who would be responsible for bearing the cost. 

This hole at depth has given both Asarco and JOY-CBC some head- 
aches. There was (i) A hole problem at 4586' while drilling, 
(2) A hole problem at 4021' which prematurely sheared the wedge 
and (3) A casing separation during the retrieval of the BX 
Casing on 10/8/88. 

An Arizona DWR Hole Log will not be filed for this work since 
Asarco's information is that it is not required. 

Yours very truly, 

JOY-CBC DRILLING 

q_~/ J. H. Koontz 
Vice President & 
General Manager 

JHK/ts 

Attachment : 

CC: M r ~ o  

A C H R S E N S E iN B 0 Y L E S C O M # A N Y 



C U S T O M E R ' S  ORDER N O .  

r-180-8 
C O N T R A C T  

03007 

SOLD 
TO 

SHIPPED 
TO 

~ASARCO INC. 
ATTN: MR. JIM 
P.O. BOX 5747 

L _TUCSON, AZ 

F 
PATAGONIA, 

L 
P. O ADDRESS 

J O Y  - C B C  D R I L L I N G  
Formerly Joy Contract Drill Division 

707 BOYD BLVD. 
LA PORTE, IN 46350 

D A T E  

C O O K  

I R E Q .  N O .  

I 

SELL 

85703 

ARIZONA 

DU?UCATE 
PLEASE REMIT TO 
P.O BOX 30777 
SALT LAKE CITY UTAH 84130 r'u" ,.T ECPONT; ONO __ 

O ~ ' l l  D A T E  A T  S H I P  P O I N T  

@3-0007-241 

-] 
TERMS NET 30 DAYS 
NO CASH DISCOUNT INVOICE NO, 

. . ~  PAST DUE ACCTS. SUBJECT 
TO 18% PER ANNUM 

INVOICE DATE 
PLEASE REMIT TO 
JOY - CBC DRILLING 
P.O. BOX 30777 DATE SHIPPED 
SALT LAKE CITY UTAH 84130 

SHIPPED VIA 

MARKS 

ANY QUESTIONS ON INVOICE 
._,._J PLEASE CALL 219-362-2191 

AZI094 

ii/i0/88 

REQUESTED ROUTING 

.o,.o'":'t I R.RT .OM.ER 

For 17.' core drilling 
a~ment. 

(586-1004) HOLE NO. 

SHIPPED FROM 

near 

I I 
Q U A N T I T Y  

O E S C R P T I O N C O D E  U N I T  P R I C E  liACN QUANTITY A M O ~ N T 
omo=mlm IX IPP=D 

Patagonia, Arizona for period ending 10/22/88 as per 

SIZE FROM TO TOTAL FEET UNIT COST TOTAL COST 

TM-14 (90 ° ) BX 4570. 4587. 17. 38.50 654.50 

(586-1008) WATER HAUL 

September 26 through October 7 

1 Truck @ $600.00/month (12/30) 

(586-1009) PER DIEM 

Sellars 19 Days 
Mitchel 3 Days 
McConnell 17 Days 
Sheridan 9 Days 
Taylor 8 Days 

56 Days @ $15.00/day 

240.00 

840.00 

FORM 
INV-88-1 

F. O. B. SHIPPING POINT UNLESS OTHERWISE SPECIFIED 

NO RETURNS ALLOWED UNLESS AUTHORIZED BY THIS OFFICE 
G O O D S  C O V E R E D  B Y  T H I S  I N V O I C E  W E R E  P R O D U C E D  I N  C O M P L I A N C E  W I T H  T H E  R E Q U I R E M E N T S  

OF" T H E  F A I R  L A B O R  S T A N D A R D S  A C T  O F  Ig311,  AS A M E N D E D ,  I N C L U D I N G  S E C T I O N  1 2 ( A I .  



J O Y  - C B C  D R I L L I N G  
Formerly Joy Contract Drill Division 

P A G E  N O .  2 

~ D  ASARCO INC. ~ ^TR.C..O,NT TATSH,P.O,NT ,".O. NO:i,NVO,CENO, 
MR. JIM SELL AZI094 

t D E R E D  j . 

(586-1009) RECOVERING TOOLS AND WEDGING @ 50% 

Sep. 26 
Sep. 27 
Sep. 28 
Sep. 29 
Sep. 30 
Oct. 3 
Oct. 4 
Oct. 5 
Oct. 6 
Oct. 7 

5 Hours 
20 Hours 
16 Hours 
16 Hours 
16 Hours 
12 Hours 
16 Hours 
16 Hours 
14½Hours 
16 Hours 

147½ Hours @ $50.00/hour X 50% 3,687.50 

(587-1104) TOOLS LOST & WEDGE 

1 i0' BXWL Core Barrel (Used) 
1 i0' BXWL Drill Rod (Used) 
1 BXWL Wedge Assy. (New) 

600.43 
80.50 

738.00 

1,418.93 @ 50% 709.47 

(587-1104) EXCESS BIT COST 

Bit Cost did not exceed $2.50/foot 

(586-1005) DEMOBILIZATION 

Rig 9151 750.00 

TOTAL INVOICE: $6,881.47 

FORM 

INV-88-2 



Southwestern Exploration Division 

November 11, 1988 

J.D. Sell 

TM-14 1988 Logging 

TM-14 was logged from 3500-4580' to its final depth of 4580' by M.A. 
Miller and H.G. Kreis. Very little change was noted throughout the 
hole with regard to alteration/structure and mineralization. Several 
zones were noted with .I-.2% chalcocite coating pyrite. Quartz/sericite 
alteration is very pervasive and consistent throughout the hole. There 
seems to be a noticeable increase in the amount of pyrite + pyrite 
veining from 4360-4580' from 4-7% pyrite with 4-10 pyrite veins/ft. 
The hole will be assayed every 100' for 10' intervals for Cu, Pb, Zn 
Au, Ag, as time permits. 

MAM: mek Mark A. Miller 

~-"/~ ,~,¢~:_~ ~, '~,~::.~," ..4 ..... ~::, ~-~ :~, :,-~/, ~/>-~' 
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D a t e  ~ / / ~ , / ~ / ~  T ime  

P h o n e  ~ ' 0  [ ~ ~ ' ~ 7 o ~  -- ~,~';'~,,~,,~ 
Area~Code Number f ExIenslen., 

TELEPHONED ,~ ,"I~EASE CALL 

CALLEDTOSEEYOU WILL CALL AGAIN 

WANTS TO SEE YOU URGENT 

I RE'TURNED YOUR CALL I I 

M e s s a g e  

perator 

A M P A D  23-000 50 SHT. PAD ~ 
' EFFICIENCY~ 23-001 250 SHT,; DISPENSER BOX 



707 B O Y D  B O U L E V A R D /  L a P O R T E ,  I N D I A N A  4 6 3 5 0  I P H O N E  & F A X :  (219)362-2191  

May 23, 1990 

Mr. James D. Sell 
Asarco Inc. 
P.O. Box 5747 
Tucson, AZ 85703 

MAY 2 5 tWO 

Dear Jim: 

We appreciated receiving the invitation to bid on your core 
drilling in the Patagonia, Arizona area. We understand there 
may be 15 holes totaling i0,000 feet. The holes will not 
exceed 2000 feet each and will be drilled NC/NX both vertical 
and angle. One area near Holes TM-8 and TM-14 is in Flux 
Canyon. Water is readily available from an artesian well. 
The second area is near an old Hole BB-I. Water will have 
to be hauled from the Flux Canyon well or 12 miles one way 
from Patagonia. 

Please consider the following: 

Mobilization (For NC Drilling) $500.00/rig 

Demobilization (For NC Drilling) $500.00/rig 

Extra Road Truck Trips (To resupply job 
if required or for hole reduction.) 

$75.00/round 
trip 

Move Between Holes (Angle Holes Only) $500.00/move 

Overburden Drilling (two man crew) $60.00/hour + 
materials used 

Vertical Core Drilling 

0 - 500 Feet 
500 - i000 Feet 

i000 - 1500 Feet 
1500 - 2000 Feet 

NCE Wireline NXE Wireline 

$17.40/foot 
$18.20/foot 
$19.20/foot 
$20.50/foot 

~$15.40/foot 
$16.20/foot 
$17.20/foot 
$18.50/foot 

Note: Add $1.50/foot for Angle Hole Drilling. 

Rig Time & Hourly Work 

Setting and Pulling Casing and Pipe 
(two man crew) 

$55.00/hour + 
materials used 

A C H R I S T E N S 17 N 13 O Y L E S C O M P A N Y 
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Mr. James D. Sell 
Asarco Inc. 

PAGE 2 
May 23, 1990 

Rig Time & Hourly Work (continued) 

Cementing and/or Plugging Drill Holes 
(two man crew). Includes all time 
required to maintain good hole condi- 
tions while drilling. Also includes 
time required to close or complete 
hole as required. 

Reaming, if necessary (two man crew) 

Survey (two marl crew) 

Standby Time for Your Convenience 

Extra Labor authorized by Asarco, Inc. 
(if required) 

Overtime Premium in Excess of 88 Hours 
per two week period 

Supplies 

Casing Ordered Left in Place 

Casing Lost through Normal Drilling 
Operations 

Diamond Bit Loss in Excess of $2.50/foot 

Drilling Mudand Additives 

Weather-treated Core Boxes which hold 
ten feet of core 

Materials Used and Special Purchases 
authorized by Asarco Inc. (if required) 

Water Pumping or Hauling 

Water Truck Usage 

Mileage 

Full-time Water Truck Driver (if 
required) 

NC 
NX 

NC 
NX 

$55.00/hour + 
materials used 

$55.00/hour + 
materials used 

$55.00/hour + 
Asarco Inc. 
supplies instrument 

$50.00/hour 

$25.00/man hour 

$6.00/man hour 

$12.00/foot 
$10.00/foot 

70% of Above Price 

At Actual Cost 

At Jobsite Cost 
+ 20% 

$3.00 each 
$2.75 each 

At Cost + 20% 

$600.00/month 

$.75/mile 

$25.00/man hour 



Mr. James D. Sell 
Asarco, Inc. 

PAGE 3 
May 23, 1990 

Per Diem $15.00/man/work day 

The above prices are based on our standard non-union wage rates 
and are firm if accepted within 60 days and will remain in effect 
until December 25, 1990. Our terms are Net 30 Days on invoices 
and with approved credit. In the event that payment is not made 
within this period, a late payment charge of 1% percent per month, 
or the maximum amount permitted by law, whichever is less, will 
be charged, to be computed from the due date to the date payment 
is received by CBC, together with all costs and expenses incurred 
in collection, including reasonable Attorney fees and court costs. 

We understand Asarco, Inc. will build and maintain all-weather or 
passable access roads, level drill sites, dig mud pits and provide 
water, on surface, free of cost to CBC Drilling. We further under- 
stand that Asarco, Inc. will secure and maintain all necessary and 
required permits and will provide all rights of ingress and egress 
to all lands that may be required to enable CBC Drilling to carry 
out the specified work. 

We propose using vertical and angle hole drills. We will work 
two shifts per day. 

You should contact Nino Trujillo (602-884-5866) to discuss crew 
and equipment availability. 

We would look forward to working with you on this project. 

Yours very truly, 

~ BC DRILLING 
~J. H. Koontz 

Vice President & 
General Manager 

JHK/ts 
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Southwestern Exploration Division 

November 11, 1988 

J.D. Sell 

TM-14 1988 Logging 

TM-14 was logged from 3500-4580' to its final depth of 4580' by M.A. 
Miller and H.G. Kreis. Very little change was noted throughout the 
hole with regard to alteration/structure and mineralization. Several 
zones were noted with .I-.2% chalcocite coating pyrite. Quartz/sericite 
alteration is very pervasive and consistent throughout the hole. There 
seems to be a noticeable increase in the amount of pyrite + pyrite 
veining from 4360-4580' from 4-7% pyrite with 4-10 pyrite veins/ft. 
The hole will be assayed every 100' for 10' intervals for Cu, Pb, Zn 
Au, Ag, as time permits. 

MAM" mek Mark A. Miller 
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CBC DRILLING 
750 East Evans Blvd. 
Tucson, Arizona 85713 

Telephone 602-884-5865/Fax 602-622-0866 

,.JAN 1 6.1997_: 
$W F.xptm a~,~n 

Mr. James D. Sell 
ASARCO Inc. 
P. O. Box 5747 
Tucson, Az. 85703 

January 9, 1992 

Dear Jim: 

I have talked to Jeff Gordon from ARIS Helicopter in Los~Angeles, Ca. 
will use a Sikorsky 558T which can pickup to 5000# at sea level. 

They 

At the elevation where the job site will be in Patagonia will be 5400. At this 
elevation they will be capable of only picking up close to 4000#. There will 
be a staging point where all equipment will be picked up from and flown to the 

job site. 

There will be (4) moves involved if you decide to drill (4) holes a total of 
1500 feet ~lus or minus willbe drilled. 

There will be 3 or 4 holes ranging from 400 feet to 600 feet. The holes will .he 

vertical. 

Please consider the following: 

Estimated helicopter costs, four (4) sites $48,000.00 + 10%Handling 

This helicopter cost is bid on a 4 week maximum drilling program. Should the 
completion date go beyond this time frame, helicopter costs, estimated at $i000.00 
per week, plus a l~/ohandling fee will be charged to your account, as per the 
invoices from ARIS Helicopter Company. 

Should you prefer to handle Helicopter charges through ASARCO this would eliminate 
the l~handling charges. Copy of the price breakdown sheet is included w/bid. 

Mobilization - Demobilization from Tucson to 
Helicopter take off point. (NXTools to 700 feet) 

Extra Road Trip (To resupply job if required) 

$ 

$ 

600.00 Lump Sum 

75.00 Round Trip 

Overburden Drilling (2 man crew) $ 60.00/hour + 
materials used 

Vertical Core Drilling NCEWL NXEWL 

16.40 p ~ v ~  0 to 500 feet 17.40 S ~  
500 to i000 feet 18.20 17.20 /~ 

*Note - Add $1.50/foot for Angle Hole Drilling 
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Mr. James D. Sell 
ASARCO Inc. 

Riq Time & Hourly Work 

Setting & Pulling Casing and Pipe 
(two man crew) 

Cementing and/or Plugging Drill Holes 
(two mancrew). Includes all time re- 
quired to maintain good hole conditions 
while drilling. Also includes time re- 
quired to close or complete hole as re- 
quired to close or complete hole to our 
specifications 

Reaming, if necessary (two man crew) 

Survey (two man crew) 

Standby Time for Your Convenience 

Extra Labor Authorized by ASARCO Inc. 
(If Required) 

Overtime Premium in Excess of 88 Hours 
(per two week period) 

Supplies 

Casing Ordered Left in Place 

Casing Lost through Normal Drilling 
Operations 

Diamond Bit Loss in Excess of $2.50/ft. ~ 

Drilling Mud & Additives 

Weather-treated Core Boxes which hold 
ten feet of core 

Materials Used and Special Purchases 
authorized by ASARCO Inc. (If Required) 

Page 2 
January 9, 1992 

$60.00/hour + 

materials used 

$60.00/hour + 
materials used 

/ 

~LOO)/hour + 
- materials used 

$60.00/hour + 
ASARCO INC. 
Supplies Instrument 

At Actual Cost s~ 

At Jobsite Cost ~ 
+ 20°~ 

NO $3.00 each ~:'c~.,,c 
NX $2.75 each 

At Cost + 15% -~#~:~ 

NC $12'~08/foot 
NX $10.00/foot 

70%of List Price s=~J 

$6.00/man hour ~4_ 

$55.00/hour ~-~- 

$25.00/man hour 



Mr. James D. Sell 
ASARCO Inc. 

Page 3 
January 9, 1992 

Water Pumpinq or Hauling 

Supply Pump Rental 
(435 Bean) 

i Labor For Assisting in Helicopter 
Transport to and frmtake off Point 

~4 to drill site also for drill setup 
Move and Dismantle, also for pipeline 
work, also for any other tasks request- 
ed and authorized by ASARCO 

$450.00/Month 

$25.00/man hour 

Per Diem $15.00/man/work day 

Bad Rock Clause: If footage drilled per shift (excluding chargeable time) 
times the appropriate footage rate drops below $480.00 per eight hour shift 
revenue for five or more consecutive shifts, drilling prices will revert from 
a per foot rate to an hourly rate of $60.00 per hour plus bit and other in 
hole supplies at actual cost. 

The above prices are based on our standard Non-Union wage rates and are firm 
if accepted within 60 days. 

Our terms ar net 30 days on Invoices and with approved credit. In the event 
that payment is not made within this period, a late payment charge of 1½ 
percent per month or the maximum amount permitted by law, whichever is less 
will be charged, to be computed from the due date to the date payment is 
received by CBC, together with all costs and expenses incurred in collection, 
including reasonable attorney fees and court costs. 

We understand ASARCO will build pads for CBC to set the drill, also provide 
pads to set tanks for water to re-circulate dirlling fluids, free of cost 
CBC Drilling. 

We expect ASARCO to furnish some form of disposing of used and contaminated 
drilling fluids. 

We propose using a Joy 22HD Skid Rig with a 435 Bean Pump. We will work two 
shifts per day. 

You should contact me at (602-884-5865) to discuss crew and equipment a-vail- 
ability. 

We would look forward to working with you on this project. 

Yours very truly, 

CBC DRILLING 

Nino Truj i l l o  
District Manager 

NTldt 
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CBC Drilling 
750 E. Evans Blvd. 
Tucson, AZ. 85713 
Attn. Ninot~ll~'7"~'o..Til I o 

January 9, 1992 

Dear Nino. 

Thank you for calling ARI$ Helicopters LTD. regarding the Drill rig project in 
the Patagonia area. 

The pdce breakdown for the Sikorsky $-58T is as follows: 

• Mobilization of helicopter from San Jose California to Nogales Arizona and 
return: 16 hrs. ferry t~me @ $1500.00 per hour = $ 24,000,00 
• Placement of drill rig on sites. (includes ferry lime from Nogales) ~ ~ / ~ , ,  

2 hrs. each site X 4 sites @$ 2500,00 hr. = $20,000,00 x ~ :. ~-/< 
,Pilot, crew, rig~ng ,fuel support vehicle and perdiem: 

$1,000,00 per week for 4 weeks = $4,000,00 :~ . r~  
The helicopter will be based at Nogales Airport unless otherwise noted. 

If there are any changes in the scope of this job or you would like more 
information please call me at (310) 216-2747. We look forward to hearing 
from you soon. 

ft .Operau== 

Enclosures 

JGG/ebs 

RO. BOX 998-697 
PHOENIX: 602-267-7441 

EL SEGUNDO, CALIFORNIA 90245 
SAN JOSE: 408-998-3266 

310-216-2747 Fax (3 t0) 216-9158 
SACRAMENTO: 916.~t,CR.q17 



Southwestern District 
750 East Evans Blvd. 
Tucson, Arizona 85713 
602-884-5865 

FAX 602-622-0866 

J P 5  r- 

ASAR.CO Incorporated 

FJAN 2 4 1992 

SW ExpDra[Ioa 

JANUARY 23,1992 

Mr.Jim Sell: 
Asarco Inc. 
P.0.Box 5747 
Tucson,AZ.85703 

Dear Jim: 

As we discussed on the telephone,here is a copy of the breakdown of costs for 
the helicopter from SouthCoast Helicopters Inc. 
This bid is some wha~cheaper than the first bid.The ten percent would still 
apply if we handle the invoicing. 
As you stated the holes may take up to a month to drill if they go to a depth 
of 700 feet.You should probably consider the additional cost for the helicopter 
service even if the holes take (3) weeks to complete. 

We will wait for your reply. 

Yours Very Truly f 

District Manager 
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SOOTH COAST HELICOPTERS INC: 
I - I U  ~ I I I  I - - ,  

l~ ignai Hill. Cmlifor'nlm g C ~ O 7  
(3 ' t  C}) 4BS-BB~55  

0 ,  F A X  (3qQ] gBm-g~EIB 

T60 E a s t  E v a n s  Road  
T u s c o n ,  ~ 85713 
ATTNz Ni~'Trujillo 

Dear Nine: 

The  f o l l o w i n g  i s  a b r e a k d o w n  o f  C o s t s  f o r  y o u r  p r o p o s e d  d r i l l  
m o v e m e n t s  i n  t h e  P a t a g o n i a  a r e a ,  e a s t  o f  N o g a l e s .  V a r i a b l e s  

t o  b e  c o n s i d e r e d  w o u l d  b e :  

1 .  

. 

. 

If the actual number of work hours e x c e e d e d  15 
f l i g h t  h o u r s ,  t h e  a d d i t i o n a l  w o r k  h o u r s  w o u l d  be  
b i l l e d  a t  $ 1 2 0 0 . 0 0  p e r  f l i g h t  h o u r .  

Any extension of time over your estimated 30 day 
period would have to be negotiated.• 

Additional days due to work delays would add 
per dlem costs and possibly aircraft costs. 

Please keep in mind that ! will try to work with you 

w o r k  

t o  t h e  

s h o u l d  

any unforseen delays occur. 

LTY.  
10 hours ferry time(round trip) Long Beach to 
Nogales @ $I000 per flight hour .................... $ 

Three hours minimum per Work day 
@ $1200 per hour X 5 Work days ..................... $ 

15 da~s per diem @ $65.00 per day 
X 2 ( pilot and driver ) ........................... $ 

Airfare for two X 5 trips .......................... $ 

. $ 
R e n t a l  car . . . . . . . . . . .  • . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  * 

i , . _  n n I n  i n  _ . _  

T o t a l  c o s t  ~ o r  t h e  30 d a y  p e r i o d  
C o n s i d e r i n g  no v a r i a b l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 

i0,000 

ls, 000 

1, I)50 

1,200 

850 

3 2 , 0 0 0  

If you have any questions, please feel free to call. For any 
future needs, we have aircraft capable of lifting from 1000 
to 7000 Ibs. and the associated ground support equipment. 

Respect fullyj 

Chris Saunders 
Director of Operations 



FROM: W.L. KURTZ 
To: (-"~ l'-'-~'/-c6¢~,,'( 



ASARCO Southwestern Exploration Division 

January 23, 1992 

j b S  

F.T. Graybeal 
Chief Geologist 
New York Office 

Helicopter-Supported Bid 
Bucket Breccia Zone 
Thunder Mountain Project 
Santa Cruz County, Arizona 

In my Greater Patagonia Exploration memo, January 7, 1992, I stated on 
page 3 of the Addendum that I have flagged four holes upslope from 
hole TM-8. 

Attachment A locates the four holes along the 5400 foot elevation contour. 

Mr. Bill Gay will show the Forest Service the sites on January 27, and at 
that time request a road building plan for site access. 

I had requested CBC Drilling (Joy) to secure a helicopter support cost 
figure and have received the charge bid (Attachment B). 

Mr. Gay estimates a cost of $12,000-$15,OO0 to hand build the four sites. 
Estimated helicopter costs for the four srtes are plus $50,000. 

Although the road, if permitted, wil] also be expensive, the road would 
be used for additional sites. 

A third alternative is to drive an adit in from the TM-8 site at about 
the 5200' elevation and be in the upper mineralization from the start. 
Mr. Dave Skidmore estimates costs of $100 per foot for a contract mines 
6' x 8' opening. No dump space would be available and the removed 
material would need to be placed elsewhere. 

The bottom line is that any further definition of the Bucket Breccia 
high-level chalcocite zone will be expensive. 

JDS:mek 
Att. 

cc: W.L. Kurtz 
W.D. Gay 

James D. Sell 
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ATTACHMENT A 

PROPOSED 1992 DRILL HOLE 

ASARCO Incorporated 
THUNDER MOUNTAIN PROJECT 

TOTAL ZONE % COPPER 

SANTA CRUZ CO.. ARIZONA 

J.D.S. T'--.200' 12-91 

rnn I"M920110 JDS/DAM 01/28/92 



: ATTACHMENT B 

CBCDRILLING 
750 East Evans Blvd. 
Tucson, Arizona 85713 

Telephone 602-884-5865/Fax 602-622-0866 

~1~0  Incorporat~ 

JAN 1 6.1W2: 
SW Exptotauon 

Mr. James D. Sell 
ASARCO Inc. 
P. O. Box 5747 
Tucson, Az. 85703 

January 9, 1992 

Dear Jim: 

I have talked to Jeff Gordon from ARIS Helicopter in Los Angeles, Ca.. They 
will use a Sikorsky 558T which can pickup to 5000#at sea level. 

At the elevation where the job site will be in Patagonia will be 5400. At this 
elevation they will be capable of only picking up close to 4000#. There will 
be a staging point where all equipment will be picked up from and flown to the 
job site. 

There will be (4) moves involved if you decide to drill (4) holes a total of 
1500 feet plus or minus will be drilled. 

There will be 3 or 4 holes ranging from 400 feet to 600 feet. The holes will be 
vertical. 

Please consider the following: 

Estimated helicopter costs, four (4) sites $48,000.00 + 10%Handling 

This helicopter cost is bid on a 4 week maximum drilling program. Should the 
completion date go beyond this time frame, helicopter costs, estimated at $i000.00 
perweek, plus a 10%handling fee will be charged to your account, as per the 
invoices from ARIS Helicopter Company. 

Should you prefer to handle Helicopter charges through ASARCO this would eliminate 
the 10%handling charges. Copy of the price breakdown sheet is included w/bid. 

Mobilization - Demobilization from Tucson to 
Helicopter take off point. (NXTools to 700 feet) 

$ 600.00 Lump Sum 

Extra Road Trip (To resupply job if required) $ 75.00 Round Trip 

Overburden Drilling (2 man crew) $ 60.00/hour + 
materials used 

Vertical Core Drilling NCEWL NXEWL 

0 to 500 feet 17.40 16.40 
500 to i000 feet 18.20 17.20 

*Note - Add $1.50/foot for Angle Hole Drilling 

I t 



Mr. James D. Sell 
ASARCO Inc. 

Page 2 
January 9, 1992 

Riq Time & Hourly Work 

Setting & Pulling Casing and Pipe 
(two mancrew) 

Cementing and/or Plugging Drill Holes 
(two mancrew). Includes all time re- 
quired to maintain good hole conditions 
while drilling. Also includes time re- 
quired to close or complete hole as re- 
quired to close or complete hole to our 
specifications 

Reaming, if necessary (two man crew) 

Survey (two man crew) 

Standby Time for Your Convenience 

Extra Labor Authorized by ASARCO Inc. 
(If Required) 

Overtime Premium in Excess of 88 Hours 
(per two week period) 

Supplies 

Casing Ordered Left in Place 

Casing Lost through Normal Drilling 
Operations 

Diamond Bit Loss in Excess of $2.50/ft. 

Drilling Mud & Additives 

Weather-treated Core Boxes which hold 
ten feet of core 

Materials Used and Special Purchases 
authorized by ASARCO Inc. (If Required) 

$60.00/hour ÷ 
materials used 

$60.O0/hour + 
materials used 

$600.00/hour + 
materials used 

$60.00/hour + 
ASARCO INC. 
Supplies Instrument 

$55.00/hour 

$25.00/man hour 

$6.00/manhour 

NC $12%08/foot 
NX $10.00/foot 

70% of List Price 

At Actual Cost 

At Jobsite Cost 
+ 20% 

NC $3.00 each 
NX $2.75 each 

At Cost + 15% 



Mr. James D. Sell 
ASARCO Inc. 

Page 3 
January 9, 1992 

Water Pu~ing or Hauling 

Supply Pump Rental 
(435 Bean) 

$450.00/Month 

Labor For Assisting in Helicopter 
Transport to and frmtake off Point 
to drill site also for drill setup 
Move and Dismantle, also for pipeline 
work, also for any other tasks request- 
ed and authorized by ASARCO 

$25.00/man hour 

Per Diem $15.00/man/work day 

Bad Rock Clause: If footage drilled per shift (excluding chargeable time) 
times the appropriate footage rate drops below $480.00 per eight hour shift 
revenue for five or more consecutive shifts, drilling prices will revert from 
a per foot rate to an hourly rate of $60.00 per hour plus bit and other in 
hole supplies at actual cost. 

The above prices are based on our standard Non-Union wage rates and are firm 
if accepted within 60 days. 

Our terms ar net 30 days on Invoices and with approved credit. In the event 
that payment is not made within this period, a late payment charge of 1½ 
percent per month or the maximum amount permitted by law, whichever is less 
will be charged, to be computed from the due date to the date payment is 
received by CBC, together with all costs and expenses incurred in collection, 
including reasonable attorney fees and court costs. 

We understand ASARCO will build pads for CBC to set the drill, also provide 
pads to set tanks for ~¢ater to re-circulate dirlling fluids, free of cost 
CBC Drilling. 

We expect ASARCO to furnish some form of disposing of used and contaminated 
drilling fluids. 

We propose using a Joy 22HD Skid Rig with a 435 Bean Pump. We will work two 
shifts per day. 

You should contact me at (602-884-5865) to discuss crew and equipment avail- 
ability. 

We would look forward to working with you on this project. 

Yours very truly, 

CBC DRILLIN~ 

/ 

Nino T r u j i l l o  
District Manager 

NT/dt 
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csc Drilling 
750 F_.. Evans Blvd. 
Tucson, AZ. 85713 
Attn. Nlno'J~-7~'O..T-i( ( o 

January 9, 1992 

Dear NinOo 

Thank you fcr ~ g  ARIS Helicopters LTD. regardng the Drill fig project in 
the Patagonia area. 

The price breakdown for the SiLctd~y $-58T is as fallows: 

,Mobilization of helicopter from San Jose California to Nogales Arizona and 
ret,.=,n: 16 hrs. ferry lime @ $1500.00 per hour =$ 24,000,00 
,Racement of drill rig on Nee. (includes ferry lime from Nogales) . . ~ . ~ f . . . ~  

2 hrs. each site X 4 sites @S 2500,00 hr. =, $20,000,00 -..~ --,* z.,~ ~.~o. 
,Pilot, crew, rig~ng ,fuel supp~ vefdde and perdem: 

$1,000.00 per week for 4 weeks = $4,000,00 
The helicopter will be based at Nogales At'lXx't unless otherwise noted. 

If there ere any changes in the scope of this job or you w~d  lit:e mcre 
inf~'m~on please call me at (310) 216-2747. We look forward to hearing 
from you soon. 

/Je~Gcrdon 
(.~fJJft .Ol~rations 

Enclosures 

JGG/ebs 

RO. BOX 998-697 
PHOENIX: 602.267.7441 

EL SEGUNDO, CALIFORNIA 90245 
SAN JOSE: 408-998-:3266 

310-216-2747 Fax (310) 218-9158 
SACRAMENTO: 916.64r~-&ql 7 
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ASARCO Southwestern Exploration Division 

October 30, 1990 

C 

J.D. Sell 

BB-5 Diamond Drill Hole 
Patagonia Project 

Bob Johnson, Joy Drilling called and explained that he was out of 
film for his camera and could not complete the down-hole survey 
on the completed drill hole. I called H. Downey and his opinion 
was that we should pull out of the hole since no more film was 
available, and hole deviation has not been a problem in past 
holes. In John Malusa's absence I told the driller to pull out 
of the hole. The drill has been on standby since the beginning 
of the shift (approx. 3 hours). 

MAM:mek Mark A. Miller 

cc: J.J. Malusa 
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EXPL AN~ T/ON 

ASARCO INC. 

Kerr-McGee--Thunder Mtn. 

Anaconda- 5R 

Mendozo -Humboldt 

Kerr-McGee - RedMtn. 

Lichty-Argentor 

(82 ,BE]-,.._... I Drill hole showing depth 
[ ') 

0 Proposed drill hole 

ASSAY DATA KEY 

depth-length- °/oCu- mineral 
3 8 6 0 ' - 3 5 0 ' -  0 . 5 9 -  cp 

GEOLOGIC LEGEND 

cp- chalcopyrHe 
cv-  covellite 
cc -  cholcocite 
en - e no rgite 

DRILL MAP 
THUNDER MTN. PROJECT 

P A T A G O N I A  M T N S .  
• S a n t a  Cruz  C o u n t y i  A r i z o n a  

S C A L E :  I"= I 0 0 0 '  
E'~G. Feb. 1978 
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Southwestern Exploration Division 

December 27, 1990 

j/~.F 

J.D. Sell 

Thunder Mountain Project 
Drill Hole Location Map 
Santa Cruz County, Arizona 

The location of core holes BB-2, -3, -6 and TM-8, -11 shown on 
Figure I have been mapped on the drill pad for greater detail on 
Figure 2. Note that BB-3 and -6 have no casing above the ground; 
however, BB-6 does have 8 feet of casing approximately 3 feet 
below the surface. 

Also, the BB holes have been marked with a piece of rebarb capped 
with a plate stamped with the appropriate hole number. 

JJM:mek 
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Southwestern Exploration Division 

January 17, 1990 

,3 

J.D. Sell 

Thunder Mountain Project 
Drill Hole Location Map 
Santa Cruz County, AZ 

The location of core holes BB-2, -3, -6 and TM-8, -11 shown on 
Figure I have been mapped on the drill pad for greater detail 
on Figure 2. Hole TM-12 is not visible on the drill pad and is 
therefor not included on the m~p. Holes BB-3 and -6 have no 
casing above the ground; however, BB-6 does have 8 feet of casing 
in place approximately 3 feet below the surface. Also, the BB 
holes have been marked with a piece of rebarb capped with a plate 
stamped with the appropriate hole number. 
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cc: W.L. Kurtz 
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SECTION 6, T23S t RI6E SANTA CRUZ COUNTY, AZ, G$SRB.~H 

RECORDED BLMA MC 
LODE CLAIM BOOK PAGES SERIAL NO. 

TH I . 042 120 32905 
TM 7 -9  " 126-128 32911-32913 
TH 17-19 " 136-1~8 32921-32923 
TH 30-32 " 1~9-151 32934-32936 
TH 69-84 060 92-I07 32975-32988 
TM 9 2 - 9 4  061 57 -59  32996-52998 
TM 95 066 ~57 32999 

E - W  

OWNER: ASARCO INCORPORATED 
P. O: BOX 5747 
TUCSON, AZ 85703 

AID 

KERR MCGEE CORPORATION 
P. O. BOX 25861 
OKLAHOMA CITY, OK 73125 

AMENDED RECORDING - -  ORIGINAL 
NOTICE POSTED IN OFFICIAL RECORDS 
OF SANTA CRUZ COUNTY, ARIZONA, 
IN DOCKET 283, PAGES 522-527. 

ASARCO INCORPORATED 

) ss 
COUNT~ .OF PIMA ) 

. "~'" .~,,..,° ~" ~ ",p 
.. ,,, ..- - ~ / ,  

, 1980, BY R. B. GRIST. 
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THE CALVIN COOLIDGE, ABRAt4AM LINC:OLN ROOSEVELT.WARREN HARDING,COPPER DIKE, BRYAN ,LAFAYETTE, 
WELINGTON, HUMBOLT,GCX.)Lb LLICK. INDIAN' CHIEF, SILVER LEAF, SOUTH HUMBOLT, GOOD LUCK I'40.2, MONOCA, 
AND ORBI~ I THRU 9 ARE LOCATED IN SECTION 32 OF IOWNSHIP 22 SOUTH,RANGE 16 EAST AND SECTIONS 
5AND6 OF TOWNSHIP 23 SOUTH, RANGE1G EAST. 

LODECLAIM ORIG. LOCATION NOTICE/DATE LODE CLAIM AMENDED LOCATION NOTICE/DATE 
C/M.VIN COOLIDGE J 0'DOfIFIC'II, ~ ShtoTK ShE-~2hy .~ M.Sheen,//7-2-28 
ABRXV~M L.HMCOU'~I El: Sheeh~,,nJ.Sheeny,,~J K Sheehy / 5-1E.-52 
I~,qOSEVELT PJ.Sh~%'.l~/,Oj.Shee~y/~EJ'Sne~h)" / tS-21-1b 
VYARREN HARDING .. / 10-26- 2l 
COrOnER O . K E  A.O'Donnett / I - I - 1 7  
B R Y A N  O.A.Neighbour$,PJ Sh,'ehy,E.l: £h='..hy / l - l ' 0 9  • 

LArA'T{ 1TE B A Ne4 ohbO.wr~,PJ Sl~t=ehy, D.d ~ ,.t*~.~ I:T Sh eer~' I 8 - 5 - O 7 
W[I. INL;TO N / Z- 14 -(.k~ 

OWNER 
R=Io Sheel~y 

G49 Morloy Ave. 
Nogoles, AI 
Kerr- McGee Cc~p. 
C)l( Io honl (3 C ity, t).'k 
ASARCC; Inco~poro.le~ 
PO. Bo'~ 5747 
Tucson, Az 85:03 

ORI} I~ t~:;' Kerr- McGee C~p / 9 " 2 7 " 7 L  ~ 
Oktc!h(~,l £~ C~ly t OK 

(~k'T) I1 ~- g IK tl 'q~r~l,n / fl- 1~.72 
ORrd l7  9 /11-11.72 

KerT-McGee Cmp 
Oklclh~0}O ~ ~;ty ,Ok 

A.%%f,~(:O In(u,p~,r lll, d 
~C~ulI~AZ H~J ~ 

L ( )Dr-  Ci A I M ' : ,  II',1 
qANIA CRUZ C() 

ASARCO In(:orl.~ornt ed 
i i , ~ l ~ r j { : t , ' [ l t  1 1 t l  /'~,2t H i l t  
I I. t:(.,( C i ,  A h '  / U N A  H,'~/L).~ 
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THE CZ~LVIN COOLIDGE, ABRAt4AM LINCOLN ,ROOSEVELT, WARREN HARDING,COPPER DIKE, BRYAN,  LAFAYETTE, 
WELINGTON, HUMBOLT,GOOO LLICK, INDIAN CHIEF, SILVER LEAF, SOUTI4 HU,MBOLT, GOOD LUCK NO.2, MONOCA, 
A N D O R B I I I  T H R U 9  ARE LOCATED IN SECTiON 52 0F ] O W N S H t P 2 2 S O U T H , R A N G E I G  EAST AND SECTIONS 
5 A N D 6  OF TOWNSHIP 23  SOU[IHt RANGE IG EAST. I 
LODE CLAIM ORIG, LOCATION NOTICE/DATE LODE CLAIM AMENDED LOCATION NOTICE/DATE 
CAEVIN COOLIDGE J O'Dc'~r, ell, N Sheo,l'; She~.r~y ~ M . S h e e n y / 7 - 2 - 2 8  
ABRAt¼~.M LJNCOLN E.'[ Sheehf,Pd.S~e~'r~,,9, K Sheehy / 5-~3-52 
ROOSEVEL]  ¢?J.Shl&',l~,rJj.Sheet'b./=lEJ'Sn~b), / 6 -21 -15  
WARREN H,'J'~OING / 10-26- 2l 
COPPER O'KE &.  O 'Donned ' • / I -  I - 1 7  
BRI"AN B.A.Nelghbour$iPJ SI'.~'hY,L.T-e~'-~hy/I-I'C9 
LArA'T[ 1TE 8 A Nm ghbo~PJ Sheehy,O.,J 9,Lt*~'~ t'E ~ '  !8- 5- 07 
WEt INGTQN - / 2-14-08 

OWNER 
Rdo Sheehy 

6 4 9  Morl(~t Ave.  
N o g o l e s ,  Az 
Ken'- McGee Ccrp• 
OIdohonlq Ci ty t Ok 
ASARC {) Inco,pomled 
PO. Box 574"7 
Tucson, Az 85.,"03 

OR|I  1~ 1+2 Kerr - McGee C~rp / 9 " 2 7 " 7 ;  ) 
Olil(!~t(~lllL*l C~ly+ Ok 

(~ l~  11 .1~ " l~, K t l  c, ¢1 r= q, t, I i / I I- 1"~-7Z 

ORB II 7 9 / I1" II "72 

Ken'- M<Gee Co, p. 
Okl(JhOr~;~ r ;i f "l/,Ok 

A.%,XPCO ln~- , l~ ' f  ~e~-d 
Tuclur% A t  H 5 1 ) ~  

LODF CI AIM%, ~f',l 
e, ANTA CRUZ (;() 

A S A R C O  I n c o r l ; o r n t e d  
I I '~(lrJ{;h'! l l  / I t l  f(,,/} P]iJt 
11.It]{i( hN, Ah ' I / I JNA 1{'; (U.'~ 
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I 
I 
I 
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I T22S., R 16E. 
~ "-.I--. F. ~ . . . . . .  . . . . l l .  . T T.23S, R. 16E: 

I (unsurveyed)  
J(from p,~#ochon d;ogrom i j no ,~;2 

15CX'J x 6~v'O exceRt Sdver ! 
• t4~of(IO£'xECX/',ondOrb . 
I lI'O(15C_~=x4OD'). All CiC.'.lms; 
I r, ove e~lher rock or wood 

corners ur, d monuments 
I meeting Arizono end 

Federofmining lows. 

I 
I 
I 
I 
I 
! 

i 
I 
I 
I 
I 

. . . . . . . . . . . . . . . . . .  = . . . . .  -~- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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i 
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I 
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P 
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I 
f' : 2000' 

I'AST "I Wt SI 

jOl~R (;~l I 

0,4. • 
i 

~ l  ORB 2 [ 

i I  :°" , 

R_: "H:'I1/T~ 
( . I V ~  . U  

7 , - , 1  .. .LIT!. Z < ' ~  '- ~,, ~: 07FLOE 

J l l !  :1 0 t,~7"~j 

~: ~j,>.,,~; . 4 8. 

FJ~S w - WEST ~'~. 

:d.UcJ " ' 
~;t-ll~'r¢ P' Ap iGr l l ~ l  , 

- :~,-: '.: r ~ ' ,  

-, ~:. . "+÷ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . . . . . . . . . . . . . . . . . . . . . . . . . .  J -~ -  ! 

I 
I 

¢_ _ _ _ _ , - - - _ _ _  

THE :EJtLVlN COOLIDGE, ABRAt4AM LINCOLN,ROOSEVELT, WARREN HARDING,COPPER DIKE,BRYAN ,LAFAYETTE, 
WELINGION, HUMBOLT,G(.YO0 LUCK, INDIAN CHIEF, SiG£R LEAF, SOUTH HUMBOLT, GOOD LUCK NO.2, MONOCA, 
ANDORBII I  THRU9 ARE LOCATED IN SECTiON 32 0F TOWNSHIP 22 SOUTH,RANGE 16 EAST AND SECTIONS 
5AND6 OF TOWNSHIP 23 SOUTH, RANGE t6EAST. 

LC)DECLAIM ORIG. LOCATION NOTICE/DATE LODE CLAIM AMENDED LOCATION NOTICE/DATE 
C&tVIN COOLIDGE d O'[~-n~r,ell, N SheD,Y; She,~hy .~ MSheeny/7-2-28 
ABR/V44.M t.INCOLN El: ~heehi,Pd.She~r~',,~.i K Sheehy t 5 -6 -52  
R',.'X~SEVEL'I l~J.Sh(,e,l~,OJoSheet~E.TSneeh), i 6-21-15 
WARREN HAROING / £-26-21 
COI~pER D,K£ A. O'Donneil • / I - I - 1 7  
BRYAN B.o% Neigl~bouri,IPJ-Sl~ hY)E.T ~ ' - ' h  y / I -  I "O ~ ) 
LAFA'I[ "IT[: 8ANaQI~bo,.w~,PJIOa,,.'eI~y,D.J,.9,,,.~-AI:"FSbK'h'.'IS'5-O? 
WEL INGTON / 2 - 14 -08 

OWNER 
RIto Shee~hy 

649 Mortoy Ave. 
Nogoles, Az 
Ken'- t~'IcGee Cc,rp, 
OklohomcICity, ~k 
ASARCO inco,poro_le ~ 
F~t E',,ox 5747 
Tucson, A." 85.'03 

i:? oRll. i, z Ke,,- M c o ~  c ~ o  / 9 -z7 -7~  ":.'~'#~ 
C)kll!t~O~ t'i ~i|'lf i OK 

ORB II 7 9 / II- II "72 

K e n ' - M c G e e  C o r p .  
OklfihCvnO i ;ily ,OW 

A.%'II~CO Incc,,l>',, )ivd 
TuclOfl I A I  t4~.) 'I~ ~) 

t ODr- ,CI A I M %  )l,,I 
<',AN',A CR'UZ Ct) 

A S A R C O  I n c o q . v ~ m l o d  
I I '~ (~ l ] l ; t , '~ t l  [ T I I  f~,d} ~']il l  
1 tit:,<.4 ,N, A h' l /UNA 1/'> (t.).4 
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- - -  31 . . . . . .  

,~ErEIVED 
L.~,~. : '/,ALE OFFI: 

l ~ , ~ a ' ' t  

07.~5 A.M. 
PHCtENlY,, ARIZONf 

N O R T H  

I 
r '  = 2000' 

T. 22S, R . / G E  GSS.R.B .E IM,  
- ( ~ u r v e v e ~ d  t O w n s / T i p  f r o m  p r o f r o c t ~ o n  

a / a ~ r a m  n o .  7 6 7  

T 2 3 S . ,  R..16E. GEJS.RB.Et  M. 
(portlaTly surveyed township from 
protrac/ion d/a~tram no. 76 ) 

L _ _  

. . . . . . . . . .  6 . . . . . . . . . . . . . . . . . .  

I 
I 
I 

f 
I 
I 
I 
I 

. . . . .  t _ _ _  

A L L  C L A I M S  A S  P R E S C R I S E O  BY A . R S ,  s e c .  2 7 - 2 0 4  

LOOE CLAIM ORIG. LOCATION NOTICE / DATE A M E N D E D  

6 e Y ~ , N  
• " A B R ~ H A h l  U N C ~ . N  

C AL ; ' IN ,  OOOtJDG~ 

I " ~ J ~ B O L T  
S O U T H  H U M B O L T ,  
~ O ~ O C A  
INOIA  N C H I E f  
S ILVE  hi L E A F  
G O D 0  L U C K  
6 0 0 0  ~ . u c x  z 
COP'PER D Y K E  
L A F A Y E T T E  
W E U N G ' t O N  
W ~ Q ~ E N  I~A R 0 I  N ( i  
R O O S E V E L T  

I Z / 1 7 / S Z  , 6 / l l / 8 4  

IZ / 2 0 / 6 2 . 6 / 6 / . ~ 4  
- -  6 / 6 1 8 4  

6 / 6 / 8 4  
6 / 6 / 8 4  
6 / 6 1 8 4  

- -  6 / 6 1 8 4  

~ 6 / 6 / 8 4  
- -  6 / 8 / 8 4  

~ 6 / 8 / 8 4  
6 / 6  / 6 4  

U . S . M . M .  ~ 1  

E )  

OWNER 
A S A R C O  I n c o r o o w o f e d  

PO 8 0 =  5 7 4 7  

T u c l o e ,  Ar~zono  8 5 7 0 3  

X e .  - M c G e e  CoT 0~¢~I =oe 
R 0 8 o l  2 5 8 6 1  

0 1 m ~ o m o  C i l y  i Ore. 7 3 1 2 ~  

L O D E  C L A I M S  I N  
S ~ N T A  C R U Z , C O U N T Y  

ASARCO I n c o r p o r o t e d  
l l 5 0  N o r t h  7 t h  A v e n u e  

T u c s o n ,  A r l z o n o  8 5 7 0 5  

m n  5 1 3 0  z z  d o r a  

MARY L Q U ~ .  SAINZ, COUNT',..ECO- 
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- - -  B /  

/ 
B2  

RECEIVED 
~t . .u . /  ;::AIEOFF] 

O7 35 A.M. 
PHf}ENIX, ARIZON} 

NORTH 
l 

I "  = 2000 '  

' ~v'..q~ ~ (o. (.~.urv,?ye~ f o w n s m p  f r o m  p r o t r a c t / O n  

i 

T .23S . ,R /6E :  G .E IS .RB .~g  M .  
( p o r t / 0 7 1 X  Surv@ye# #OWnShtp f r o m  
p r o t r o c h o n  ~ / o g r a m  no.  7 ~  ) 

~:/~ ' / . ._ . / . . '~ /_ ,  ~ / # * /  ~ , ~  '. 
~ / ~ # / ~ /  , ~ - ~ J  #~/c,  A~%L'~>. ''':> 
"..: / .+<:;,.<.~'.<,/., ~ / ~ ' ~ - - 7  > } : 7  

i \ 

U.S .M .M .  #I 

0 

ALL CLAIMS AS PRESCRIBED BY A.RS. sec .  27 -204  

L O D E  C L A I M  O R I G .  L O C A T I O N  N O T I C E  / D A T E  A M E N D E D  

8RYAN 
A~RAHAM t . IN~N  
C ALVIN~ CO~LIOGI~ 
ORB 7 - , 0  
HU~IBOLT 
SOUTH HUM JlOLT 
II'ONOCA 
INOI~N CHIEF 
S ILVER L~AP 
GO00 Lb~K 
GO00  LUC~ Z 
COPP~ R OYWE 
LAFAYETTE  
WELINGTON 
WA~EN HARDING 
ROOS/ [V r  LT 

iZ 117182  o6 /8 /84  

IZ 120102 ,  6 / 8 / 84  
- -  6 / 6184  
- -  6 / 6  i 84  

6 /6 /84  
6 /6186  

616184  

6 /6184  
- -  6 1 8 / ~ 4  

~6 /e /84  
6 / 8  / 8 4  

O W N E R  

ASARCO I r~eDo ,u l ed  
PO 8o i  5747  

T . c l on ,  A r , xom l  1t5"?0 ] 

We, ,  - ~ ¢ G * e  C o ~  o o ~ o t  i o ~  

RO6OI  ,~5 t~ 61 
O i~ lhomo  Cdy ,  O i .  731~5 

LODE CLA IMS IN  
SANTA CRUZ, COUNTY 

ASARCO Incorporoted 
I150 North 7th Avenue 

Tucson  t A r l zono  85705  

mn 5 1 3 0  ZZ do ra  

o•/•" ~ ,E~ No. _ : : I L 3 ~ ' T L  

\ .,.'x C o u N t Y / . ~ l  . JUL 30 ~4 -!0 r,,, AM o ....... Z/D .... ..__~Z- ~ 7..c" 

W I T N E S ~ n d  o f f i c i a l  Seal t he  (~ l y  l nd  yea r  f i r s t  IDOVe  w r l t t en .  

MARY LOU.Q. SAINZ, COUNTY 
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OOCK 

NORTH 

I 
r '  = 2 o o o '  

RECEIVED 
~t...~J'.. ; .,I AIE OFF! 

~.U~-, ~ "~7,.4 

07.~5 A.M. 
PHf}ENIX, ARIZONi 

T. 2 2 S . ,  R / E E  O . B S . R B B h # .  
- (Surve~e~l #ownsn/p from protroct/On 

mug,om no. 76) 

L ~  

T23~., R I~E.  G B ~ . R B . ~  HI. 
( p o r t / 0 7 / X  SUfV.yed,~= t o w n s / t i p  f r o m  
p r o # r o c H o n  # / o g r a m  n o .  Y 6  ) 

. . . . . . . . . .  6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . . . . .  

. . . . .  "A L'-L'~ L"~ I~MS A'-S--P'R E--SC R/8--E; "B~" A . R '  S--. see.- ~7---20 4 

LOOE C L A I M  ORIG. L O C A T I O N  N O T I C E  / D A T E  A M E N D E D  
. I Z  1 1 7 / 6 Z  , 6 / 6  l e 4  B R Y I N  

ABRAHAM LINCOLN 
C A L V I ~ C O Q L I ~ E ~ E  
O R B  ?- 
H U M B O L T -  
6 0 U T M  H U M B O L T  
e O N O C A  
I N O t A  N C H I E F  
~ I L V ~ N  L E A F  
G O 0 0  LUCK 
G O 0 0  L U C X  Z 
C O P ~ E R  O Y W £  
L A F A y E r T E  
W E L I N G f O N  
t l i t , ~ R  E N H A R 0 1 N S '  
R O O S E V I E L I  

I 
I 

I 
I 

I 

I 
1 
I 

L 

1 2 1 2 0 / 0 2 ,  6 1 6 1 9 4  
- -  6 1 6 / 9 4  
- -  6 t 6 / 8 4  
~ 6 / 6 / ~ 4  

- -  6 / 6 1 8 4  

- -  6 1 6 1 8 4  

- -  6 1 6 1 8 4  
- -  6 1 8 t 6 4  

- - 6 1 8 1 8 4  
~ 6 / 8 / 8 4  

U.S.MM. #I 
Q 

O W N E R  
A S ~ C O  I ~ o f ~ f o t l ~  

P O  B o l  5 7 4 7  

" t ' u c l o n ,  A r  , i o n o  85703 

K e r r - M c G e e  C o t  o o m t  ~ 
~ 0 8 o l  2 9 B 6 t  

O ~ i ¢ l h o m o  C i l y .  O k .  ? ~ t 2 ~  

LODE C L A I M S  I N  
SANTA CRUZ. COUNTY 

ASARCO I n c o r p o r a t e d  
I150 N o r t h  7 t h  A v e n u e  

T u c s o n ,  A r t z o n a  85705 

m n  5 1 3 0  Z Z  O ~ m  

. . . .  

M A R Y  L O U . ~ .  SAINZ,  COUNTY 
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OOCi% 

N O R T H  

I 
l" : 2 0 0 0 '  

RErEIVED 
~. L.~ ; ';,ALE Ol:Fl~ 

O?.c.5 A.M. 
PHC}ENIX, ARIZON# 

. . . . . . . . .  G . . . . . . . . . . . . . . . . . .  

T. 22S. ,  R I E E  GBS.RB.BM.  
- (~/ rveyB~ townsl~l~ f rom l~ro f roc f lon 

a/agrom no. 7 6 )  

/ ,  I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

.a- . . . . . . . . . .  J -  . . . . .  t . . ~ _  

A L L  CLA IMS AS P R E S C R I B E D  BY A . R S .  sec. 2 7 - 2 0 4  

L O D E  C L A I M  O R I G .  L O C A T I O N  N O T I C E  / D A T E  A M E N D E D  

, I Z /17 / l l Z  , 6 / 8 1 8 4  

12 120 /02 ,  6 / 6 / 8 4  
- -  6 / 6 / 8 4  

6 / 6 / 8 4  
. . . . .  6 / 6 / ~  

~ 6 / 6 1 6 4  

6 / 6 / B 4  

~ 6 / 6 / 8 4  
6 1 6 / 6 4  

~ 6 / 8 / 8 4  
~ 6 / 8 / 6 4  

6~YaN 
ABRAHAM LINCOLN 
CALVI ~ ODOLIDC( 
one : '-~o 
htlMBOLT 
SOUTH MUM 60L1 
~ON~-CA 
INOtAN CHIEF 
SlLV F. ~ LEAF 
GO00 Lt~K 
GOOD LUCK 2 
COP~E A OYKE 
LAFAYETTE 
WELTNGTON 
~ t ~ e E  N HA ROIN~:~ 
R ~  .edEVELT 

Z'.23S.,R..16~ G. BS.RB. EtM. 
(porMO71X Surv .yed  fownshrp  f r om 
p r o r r o c l i o n  ~ l o g r a m  no. 7 "6 )  

U . S . M . ~  # I 
o 

O W N E R  

ASARCO In¢ orpoe=tl4 
PO BOI 5747 

Tucson, Ae t lo~  857~3 

Ke,e - McGee Co~oomt ,o. 
R e B e l  25861 

Oimhomo Cily, Oil, 71125 

LODE CLAIMS IN 
SANTA CRUZ, COUNTY 

ASARCO I n c o r p o r o t e d  
I I 50  N o r t h  7 t h  A v e n u e  

T u c s o n ,  A r l z o n o  8 5 7 0 5  

L__ 

m n  5130 ZZ dam 

STAT ~ u ~. of  S ,  n ta  CEuz - -  SS. . " 
, ~ w , t n , .  , . ~ . . m c ~ | , w a . ~ U ~ % A ~  ~ , ~ W . ~ e e ~ ; ~ . " e  , oQ .e~  . f  

WITNES~ " ' ~ y ~ P ~ n ~  o f f i c ia l  f~al the day  And year ~i¢$~ above w r l t t e  . 

M A R Y  L O U . Q .  S A I N Z ,  C O U N T Y  RECORI~L ~R 
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W H I L E  Y ~ I ) U  W E R E  O U T  
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Phone I'_ ] 
Area Code Nu~er Extension 

i TELEPHONED i t . k 1  PLEASE CALL ! '-" 
cA"=r°s"¥°" I ! Iw''c"'"°"'" I 

I VVA,.,,-rs To SEE,,O,., I I J  ,.,,GE,,,'r I 
! ,',E,',.,,,,,EO,'O,.,, CALL I I 

~'t~"~/'~ ~;-'"q,. i 
/ #peat0,. f'/- 

AMPAD " r 
e EFFICIENL"Y e REORDER #23-000 

I 

............... ~ :  ~i<.- .............. 

.__ Z o~~....I-o-~._ ...... 

..................... Z.z, ~ .................................. 

.............. s ..... ~ < ~ , ? , > ~ . . ~ d ~  ........... 

........ ~.._..~Y'~ "- 

.............. ~ .... ~/~ ,_,~_~~.-._. 

............. f = x ~ ~ ~ .  ~ ,, __ 

1- 

!i 
. . . . . . . . . . . . . . . . . .  1 . . . . . . . . . .  

I 
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.RErqVED 
~r ,..~-' .:ALE OFFI 

~:.,~ ~.M. 
PH(ILHi~ ARIZON~ 

NORTH 

I 

r 2 2 ~ , / ~ 1 6 ~  GS.~.R88M. 
O i t i f r ~ m  n o  76.1 

~ / 6 ~ .  G.8~.RB.8/,f. 
r l t ~  #ow,~ l i ' l t  # tOm 

.L__  

/ 
I /  
V 

l U . L  C ~ l ~  A S  P q E S C R I S I ~ O  B Y  A R S s e ¢ .  2 7 - 2 0 4  

U . S  k l  M I I  

0 

L O D E  CLAIM ORIG. LOCATION N O T I C E / D A T E  A M E N D E D  O W N E R  

i 
i l / i ' ~ 4 1 L  I l l l  I I r v l m  i * * l l ~ l  l l l l  

0ax v-~ ,~1 , l e l i ~ l l  LI  1 ~  # i l l .  l l / l l  #1ji41 i~, * , ,~ l l .w  C m ~  
l i d  i l l  I s i l l l  i i / i  i l l  

s i l u I N  w i ~ q l l l l  _ _  i t l / i r 4 ~  I ¢ , * I , i  11~11  

II?*Je<~ A - - I l l / 1 4  

I l l *  ¢ l l l  - -  ! / i / 1 4  
i L v i l  k i l i l  - - I J  l i i4L 

l l  I l l  _ _ l / l l ~  LL~[ C L A I M S  I N  
GOOI~ I.U¢~I I I  ~ N T A  C ~ J Z *  C C 4 * J N T Y  
f ~ ! ~  i i  o l l l l  

i l l . * l l imi l  - -  *,.*, ' l l  ASARCO Incol lo tCl le( I  

m~llvi~1 ilgscm, At ,i~o 85?05 

5 1 3 0  I z  C a m  

13~71____ 

MARY LOU ~. SAINZ. co~,v ,tca,gim 
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( u n $ o e ' v ~ y o d J  

. r . o .  . r f ; , t  

150C, • 6v"f~ e~ccep, t c~Ive' 
!L=~ef ~C~SxECW~ cndCrb N 
I 19 { I . ~ - . ~403J  /~llCP*lms: I 

I-.ov~,llhe~ r~<:.k of ,h<xx.l 
I cocr lef~ oi',d t ~ u l l ~ e n l ~  I meet m A~ ~;for;o ~Jnd 
I Fe~ero~mln ino  ;(:;WS. 

! I " :  2000' 

1 

. . . . . . . . . .  i _  

R~EIV~D 
] LJ~. 7 " ~  ': GFFIC~ 

. L - - - - - -  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

THE CALVIN COOLICGE, ABRAI4AM LINCOLN.ROOSEVELT, WARREN HARDING,COPPER DIKE, BRYAN,LAFAYETTE, 
WEL NGTON, HUMBOLT GLX.){3 LUCK. INCIAN CHfEr, S~L~ER LEAF, SOUTH t~UMBOLT, GOOD LUrK NO2,MONOCA, 
AND ORB~ I THRU 9 ~RE LOCATED IN SECTiUN )2 OF ~DWNSH P 22 SOUTH,RANGE 16 EAST AND SECTDNS 
SAND6 OF TOWNSHIP 23 SOU1H, RANGE 16 EAST. 

LOOECLAIM ORIG.LOCATIONNOTICE/&~TE LODECLAIM AMENDEDLOCAIIONNOIIcE/DATE OWNER 

Sk~OSLV(LT PJSl~ f ,  U J . ~ t ~ C I ~ )  / 6-2;-If) NO~OI, S, &l 

LAfA~I(1Tr 8A~e~.pJ~hy.O,.J~s~%tTSl~evrw~;~-5-O; PE, l~t 5741 

Jill 3 0 ig'/Lj 
. f . , .  - ., , 
- , , . 6 ~  , ,  . . . .  

, L~OE,~t,., "Pl7n~l r ,  ;_L/ I r ,  t ,  

O~qlt I I .~  I(e~r - M({',eP '~ofp / 9 " 2 1 " 7 7  I ( ~  -ICd'~'p ~ l ~  
Oil,, he'.~ ,'l ( ,If, Ot ~41ulw~,~n, .,I ¥ ,Ok 

OI~B I ? 9 J M - el 72  l~¢s =~,, AI ~°, ~ $ 

t (~Pf- FA AIM' ,  IN 
~',ANIA C.I,'UZ CfJ 

A S A R C O  l n c t ~ r p o r n t P d  
i i ' , l ; L ~ : l , ! l l  / ' l i J  I'~,JJ t l t l i  
|IIC¢.,{ 'N, A I d / I J h l A  IV, / 'U~ 



i . . . . . . . . . . . .  

I 

. . . . . . . .  I .  

I 
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I . i i i Jill ~ 0 i~/'~ 
I .......................... " .................................. CS ~ " ....................... i 
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I 
I 
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__L S. _ .  
T.23S.,R.16E. t 
(unsu~veyed ) 

r .o  .-~'J 
I ~OC. .  B,."~ exc ep, t ~A'er 
~ o f  ( i C ; 5  • ECcZ ,on~C~ N 

! 

COf~e;$ (Jf,d r r n f ~ u m e n l 5  I I I~eohP~ ~r ,~or~o cjn .d 
F e d e r o f m m m  9 ; o w $  

: I " :  2000' f:~5 ~ - V, EST 

J ? • i .  ," " j  '~ , 
• ~ ,  . u . b i  , ': . . . .  

/ , ~ . I  . , . I n c r ~ ,  ",, A p I 7 / ' ~ S I  

" e .  , ' ((~ 
x" % 

,& 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

THE CALVIN COOLICGE, ABRAHAM LINCOLN.ROOSEVELT, WARREN HARDING.COPPER CIKE, BRYAN ,LAFAYE~E, 
WEL NGTON HUMBOLT.GOC~ LLICK. INDIAN CHIEF, $,L~ER LEAF, SOuTH t~U.MBOLT, GOOD LUCK r£ 2,MONOCA, 
AND ORB11 I Tt RU 9 ARE LOCATED IN SECT~UH 32 OF TOWNSH P 22 SOUTH,RANGE IG EAST AND SECT~NS 
5 AND 6 OF TOWNSHIP 23 SOU1 H, I~ANGE 16 EAST• 

LOOECLAIM ORIG.LOCATIONNOTICE/~ATE LODECLAIM AMENDDLOCA~ONNO~cE/DATE OWNER 

O~ll Z l.~c Rr .  - t,l,c (',er C~'e /9"27"7~? l~n • I¢c(',~'. C~* (a 

/ ~ l  !l ~ I~ I I I  %nfe!l+l* l i b  1~-71 A%'llh I~ I~  ' ~'$1 Wr Ih~tl 

| (~D; "  r . l  A I M ' ,  H~J 
r,  A N T A  ( h'U~' C(J 

ASARCO. I n c o r l m r n t  ed 
I I * , [ > I ) [ ; I , , l l  f ' f l l  /'b.d] F I t l  [ 
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UI~SU¢ veyed] I 
(from prottocfi~' dio;'rom no. 17~ ) 

t 

N 

I% L ~  

F~ST ~ wit %1' 

.,4 
i I$  !1~ ,:¢ 

B ~  

R 1 6 £ .  

I ~AS -Wg~'T 

LODE CLAIM 
~ FO.~ NO. 3 8 4  
COLOSSUS NO 2-S 
mLLTOP NO 2-S 

(~00T NO I - 8  
BOOT NO ~B IO 
BOOT N O  I t -  14 
B(~OT NO ~ a  16 
B ~ T  NO f'/-ZG 
800T NO 27-~0 
BOOT NO )o 
aOOT NO 32 B J~3 
~ T  NO ~,1~35 

BOOT ~ .  3G & ~q 
~1~4~'O1" NO ~ 2 8 2 4  

BOOT NO, ~s 

B ~  

. . . . . . . . .  J :  

I 
I 

1 I 
I 

:1 
! 
! 
! 
! 
! 

; ! 

A l l  c~*m~ c la im  on osL~ t ~ ' x C ~ '  or:d 
~e o wooden post ~ ;t~s~.! 4,|,,r}~ w~'h a 
)S~ S~f~un ~t ' ,~tcr IwJn h ~ *n eOCtl 
r ~  ond for eoch monumen;  

1~,-- .4-3/= ~ . ~ - - ~  

L::[ 

~T-W~S'r 

T H E  BIG FOUR.CO~.0SScU~.HILt.TOp, A N D  BOOT CL.A~MS LOCATED IN SECTIONS 25.26)~5,36 OF "1:22 S , R  15 ( . t  
31 OF " [ 2 2 S . , R . 1 6 E . ;  S_CTIO,4 | OF T . Z 3 S . , R . I S E .  A N D  SECTION 6 OF T . 2 3 S - , R  16 F.  

ORtG.L(T.,ATION NOTICE/OATE UDC~ CLAIM AMENDED LOCATION N O T I C E / D ~ T E  

BOOT NO ~ - 5 8  

NO 70- BB 

6001 NO tO? * I06 
BOOT NO 9~ A 101 

I 

K~Grol ~ F r ~ , ~  O n ~  

~ for T h e ~ c o ~ C ~  /12- t9-62 
RO.IIk~ ;1509 / !  - Z-G$ 

I I  - ~-  6S 
/12-21-s2 
/2 -22  -6Z 
/12 -~-~6-62 
/ I ; ' - 2 2 - 6 2  
/ ~ - 2 S - C Z  
/ R ° 2 6 - G 2  
/ * - S -  63  __ 

/2 - ~ - 6S 

M FTh~mot~/T).* A~ .¢u~du Ca /~ - O- G)' 

pt.I pc uoeJ / 1p r Ae.~ "o'~4u Ga'~i'~r~ 

t sl I 

OWNER 
&SARCC k,.r.~* W¢;'~-4 
I~0 601 ~747 
Tu¢lCm, A~ 0 S ~ $  

on~ 
Tke , t~=¢o~ C=moon f 
PO l i e . .~Og 

LODE C L A I M S  IN  
SANTA CRUZ CO. 

ASARCO Incorporated 
I I ' , t )  f J O f l t l l  / r ~ ,  :.VL f';!~t 
T UC .%0~l, AI  ~ I .'~:~.*A c~', : '03 

m n  ~,130 o d n m  
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! o~c, ~S r.~559 

Each  c o r n e r ,  end ce~|ter ~ p o i n t  
o f  I o c a t [ o n  i s  ~ o n ~ s e n t e d  on  t h e  
g r o u n d  by  a s u b s t a n t i a l  wooden 
p o s t  o r  r o c k  c a i r n .  

L o c a t i o n  ~ o n u m e n t  ( , ) .  

/ . . . . ° . . .  . . . .  

N i [ ' w  I 

L :! 
i ~, 

a " , ;  I !  

; N 
I t 
J 

[-w I 

2 I I 

-" PI , 

. . . . . .  -t"4 . . . .  I~ . . . . . .  8 . . . . . . . . . . . . . . . . .  

~4  

N .  

114 

. . . . . .  / 7  . . . . . . . . . . . . . .  

--, 4 

SECTION 8. T23S, R16E SANTA CR~[ COUNTY, AZ, GSSP.BSM 

RECOPIED 8LMA HC 

114 1 0~2 120 32903 
TH 7-9 " 126-128 32911-32013 
Tt't 17-19 " 136-1J8 32921-32923 
174 30-32 " 1k9-151 3293;-32935 
TH I;9-84 060 g2-107 32973-329118 
TH 1 1 2 ~  063 57-5g 3 2 ~ - 3 2 ~  
114 g$ 066 4S7 3299g 

i [ - - W  

~ E R :  ASARCO INCORPORATED 
P. O: BOX 57t*7 
I'UC$O~I, AZ 115703 

N4D 

Fl~r.,~[ CORPOVJkT I OH 
P, O.  BOX 25861 
(I~J4H[]~A CITY, OK 73125 

PJ[CO~DING - -  ORIGINAL 
NOTICE POSTED IN OFFICIAL RECORDS 
OF SN~I"A CRUZ COUNTY, ARIZG'~, 
IN [X:CKET 283, PAGES 522-527. 

ASARCO INCOU~RATED 

SI"AT[ ~ ~IZCt~A ) ~ /7" ~ '  
) S5 

~:~.:':" ........... "" " ~ t ~  , , ~ , ~  ~ ~ B ~ , ~  ,~ ~ i s  " ~ o  ~ ~ ,  ~ 
"" : ~  1010, 8Y R. S. CR|$T. 
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F h o n e  8 8 9 - 5 7 8 7  

AMERICAN. ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - METALLURGISTS 

i SAMPLE SUBMITTED BY, ASARCO, INC. 

.... . . . . . .  i I 
G O L D  S l L V t r R  P I R  C E N T  P E R C E N T  J P E R C E N T  

~ A M P L E  M A R K E { 3  O Z . / T O N  , O Z . / T O N  , C O P P E R  . . . . .  L E A D  Z I N C  

TUCSON. ARIZONA o~714 

DATE Feb. 1 4 ,  1978 

P E R C E N T  P E R C E N T  

-" TMLII 5-I0 
..... 10-20 

20-30 

30-40 

40-50 

50-60 

60-70• 

70-80 

80-90 

90:i00 

~,I00-ii0, 

~ 1 1 0 _ 1 2 0  '~ 

123-130 

130-140... 

140-150 

1 . 5 0 - 1 . 6 0  . 
i 

160.170 , 
i 

170-180 

180-190 

190-200 

200-210 

___2]0-220 , 

220-230 I- 

. . . . . . . .  2 4 0 - . 2 5 0  J 

,~/', 

0.01 

0.04 

0.03 

0.13 _L 

0.59 ' 0.09 

0 . 4 1  

0.31 

0.51 

0.70 

0.47 0.12 

0.41 

0.62 

0.51 

0.52 

I 

r 

I 

0.54 

0.26 

0.42 

. . . . .  i 

. . . . . .  i ,, , 

..... 

I 

i . .. 

0.03 

lul O L Y ~ D ~'N .U, ~4 I R O N  

0 , 2 1  . 0 0 0 4  

, 0 0 0 2  

i 

I 

: 19,17/57: 

I 

I j _ . _ _  

0 17 0004 ' "', ~, . . . . . . . . .  - ,"-> 0.05 _ _ : . . . . . . .  - . . . . .  ~ . . . . . .  > r :  - : ~ ,  .. . . - - . - ' <  . . . . . . . .  

. . . . . . .  

,.Jr. 

-<-$:, ], . .  , 

~ ~ ' i f , ~ " ; ' ~ i T ~  i~T i~F ~' ' '~ '~" - ' ' ' ' ~ -  

CHAf.~GES $ 1 0 8  ~ 75 " X  X 

~NVOlCg NO, , -1 ,5630  ............................. 

0.57 | 

0.28 
J 

0.14 
I • ] 

1 0.21 
, t 

/ 
/I, , , 0.32 

0.33 

0.52 

i ' 0.26 

0. i0 

L/O-(3o : . 6 " ,  

0.42 

.0003 



Phone  8 8 9 - 5 7 8 7  

A b l E R I C A N  -ANALYTICAL a n d  R E S E A R C H  L A B O R A T O R I E S  

A S S A Y E R S  - C H E M I S T 8  - M E T A L L U R G I S T S  

S A M P L E  S U B M I T T E D  BY- ASARCO~ INC.., 

T U C S O N .  A R I Z O N A  0 5 7 t 4  

D A T F  Feb. 14, 1978 

; G O L O  
I ~ A M P L  ~r M A R K E D  " O Z / T O N  

T M - 1 1  
250-260 

260-270 

270-280 

280-290 

290-300 , 

300-310 

310-320 

320-330 

330-340 

340-350 

- - "  3 5 0 - 3 6 0 ,  

360-370 

370-380 

380-390 1 

• 390-400 
I 

• 400-4] h 
I 

A 10-420 

420-430 

430-440 

440-450 

650-460 

460-470 

470-480 

e480-490 

. . . . . . . .  ~ 9.0_-_5.00 .... 

=ILV=~ j 
OZ./TON I 

I 
. 

P E R  C E N T  

C O P P E R  

0.59 

..... 0.34 

. 0.26 

{ 

i 

i i 

_%d~, 7_'.-'# &l~ 
i " ' "~ : 

I \ 
, 

I \ 
] 
i 

i 

I 

r ' 

1 i 

, ,  , I  I 

I I 

I ~ - . .  I 

I 

i , 

, ,  i 

0.28 

0.34 

P E R C E N T  

LEAO 

. . . . .  0.05 

O. 20 

0.19 

0.21 

, , " -  

P E R C E N T  

M O L Y B D E N U M  

0007 

P E R C E N T  

I R O N  

= 6~,31. 
=7,qo 

P E R C E N T  

Z I N C  

0.02 

0.ii ~ - _ _  

r 

I 

0 . .28  I 
i . . . . . .  

O. 28 

0.ii 

0.12 

0.50 

0 . 6 2  

0.75 

.0004 

.0024 

0.09 

. 0 . 0 5  

0.04 

O. 25 

.... o. ~ . . _ >  .. . .  

0.ii 

0.21 

0.20 

O. 19 

o. 15 

0.26 

O. 37 

0.19 

0.17 

., 6 ,2 -7 -  

# #  ,- t.,.,~>-'.~ 

' i~I~---T 

o zo II II 7' 
~ , \ : : - ~ : 7  : / '  " \ ~ ' I ~  
\ X , , . , ~ , . , C , ~ . :  = .  , ' 

" ~ ,  .~. ~, .... 

0.03 

CHARGES $ _ - ~ i 0 8 . 7 5  

..... ~ 6  . . . .  



Phone 889-5787 

AMERICAN -ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  A R I Z O N A  8 5 7 1 4  

A M P L E  SUBMITTF,  D BY_ ASARCO, , INC. DAT~ Feb. 14, 1978 

S A M P L E  M A R K E D  

TM-II 
500-510 

510-520 

520-530 

530-540 

540-550 

550-560 

560-570 

570-580 

580-590 

590-600 

"--'00-610 : ,  

610-620  
•I 

620-630 

630-640 

640-650 

650-660 

, 660-668 

G O L D  B I L V I r R  

O Z , / T O N  O Z . / T O N  

/ 
~.oa g ~ o = /  
3a'i +,sO/a:o.~3 

P E R  C ~ N T .  

C O P P E R  

0.29 

O. 21 

0 . 1 9  

0.31 

0.16 

0.i0 

0.09 

0.05 

0.18 

0 .20  

0.32 

0.47 

P E R C E N T  

0 . 5 1  

L E ~ D  

I 

0.21 

P E R C E N T  P E R C E N T  

Z I N C  M O L Y B D E N U M  

0.56 

0.02 

0.01 

0.04 

0.02 

O. 04 O. 05 

C H A R G E S  $ . . . . . .  ,7.6 io].75 _ _  

I N V O I C E  N O .  15630 . . . . . .  

II 

0 . 0 7  

.0005 

.0006 

.0070 

i 

I 

t+") "q, 
t t / t  

0.02 

P E R C E N T  

I R O N  

I 
I 

i 
) 
t I 
I " " 

1 

~ - - " ¢ ~ - - L - - - - :  ~ ' - ~  ',.+.,~ o,,.> - 

i . . . . . . . . . . .  



AMERICAN ANALYTICAL and RESEARCH 

Phone 8 8 9 - 5 7 8 7  

LABORATORIES 

A S S A Y E R S  - C H E M I S T S  • M E T A L L U R G I S T S  
T U C S O N ,  A R I Z O N A  Is5714 

I M P L E  S U B M I T T E D  B Y  ASARCO. INC. D A T E  Feb. 2 0 .  l q7~q 

~AMPLE M A R K E D  

~M-II 

40-50 

90-100 

190-200 

220-230 

290-3 O0 

360-370 

390-400 

490-500 

570-580 

590-600 

"50-668 

GOLD 

O Z . / T O N  

B I L V I R  

O Z . / T O N  

.003 : 0.40 

.005 .., 0.26 

.002 0.27 

.001 . 0.3] 

.003 0.27 

.002 1.39 

.003 

.001 

.002 

.002 

C -- • - 

.001 

0.07 

0. I0 

0 . 2 0  

0.19 

0 . 0 3  

C . ^ n G E S  $ ....... 5:2~. 2.5 . . . . . . . . . . . . .  

INVOICE NO. 1 5 6 5 2  . . . . . . . . . . . . . . . . .  

I 

- - v  

P ~ R  C E N T  P E R C E N T  

C O P P E R  L E A D  
i 

I 

P E R C E N T  

ZINC 

P E R C E N T  

M O L Y B D E N U M  

P E R C E N T  

IRON 

! 

r~. ... 



AMERICAN ANALYTICAL and RESEARCH 

P~o.o 889-S~sI,- 

LABORATORIES 
A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

T U C S O N .  A R I Z O N A  a~71,4 

.E S U B M I T T E D  BY. ASARCO,_INC. D A T E  March 7, 1978 

-- , . . . . .  '," 

GOLD 
$AMPLE M~RKED OZ. /TON 

T~I2 
5-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-I00 [ .002 

i00-ii0 

ii0-120 

l 2 0 - ] 3 0  

130-140 

Trace 

.003 

IBILVER 

OZ. /TON 

140-150 

150-160 

160-170 

170-180 

180-190 

. 190-200 

200-210 

! 

•i 

I '  

t 

i , , , 

' , 0 . 2 1  

I 

i 

O. 05 

i 

i 

I 

0.34 
I ,, 

i 

2 1 D - 2 9 . D  

_ ~ Z ~ . O _  . . . .  

CHARGES $ __=1_]-_3_:_.0.0 . . . . . . . . .  

,~volc,~ ~o..,k5~0 . . . . . . . . . . . . . . . . . . . .  

Pt?R CENT 

COPP~P~ 

0.03 

0.18 

0.18 

0.51 

0.49 
i , , 

0.70 

0.95 

O.28 

0.14 

O. 27 

0.07 

0.17 

O.il 

0.I0 

0.07 • 

0.05 

0.16 

0.08 

O. 04 

0.09 

0.04 

0.04 

0_~_8_ _ 

0.18 

0.50 

PERCENT 

LEAD 

I 

~_~ 5 

, i , 

0 . 2 8  ; 
i 

I 
t ~ 

0 . 0 4  

t' 

PERCENT 

ZINC 

0.0 8 

0.46 

0.19 

b 

, ,, , 

p l 'nC EN'r PERCENT 

MOLYBDENUM 

. . . . . .  > 

. o o o 8  

.0004. 

i 

i 

.0005 

I L I O N  

/D-/LZ,= ~ = 
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I 
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Phone 889-5787 

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

T U C S O N ,  A R I Z O N A  8 U 7 1 4  

I M P L E  S U B M t T T E D  B Y ,  . . ASARCO, INC. DATF M~rch 7. 1978 
• ; ,, . . . . . .  , 

S A M P L E  M A R K E D  

250-260 

GOLD 

O Z . / T O N  

8 1 L V E R  

O Z . / T O N  

260-270 

270-280 Trace 0.02 

PI~R C E N T  

COPPER 

0.12 

280-290 

290-300 .001 

300-310 

0.19 

0.07 

0.21 

0.38 

0.27 

P E R C E N T  

LEAD 

0.07 

PERCENT 

Z INC 

0.12 

PERCENT 

M O L Y B D E N U M  

• 0005 

PER~,NT I 
IRON ] 

.0007 

310-320 

320-330 

3 6 0 - 3 7 0  

390-400 

Trace 

.003 

400-410 

410-420 OO4 

420-430 

430-440 

440-450 

450-460 

460-470 

.•__4•7_0._r 4 8  0 

_____ASO--AR0 

490-5--0_0 

O. 03 

0.21 

O. 78 

i q , f 

C H A R G E S  $ _ _ _ 1 4 2 . , . 5 . 0 _ _ _  

!NVQ!CE NO, .... $ 5 6 6 , 6  . . . . . . . .  ~ . . . . . . . . .  

J 

0.24 

0.08 

0.21 

0.45 

0.i0 

0.16 

0.23 

0.87 

0•26 

0.13 

0.13 

0.30 

0.06 

0.37 

0.41 

0.38 

0.31 

0.32 

0.20 

0.36 

0.03 0 .09 

0.07 0.25 

0.08 

0.16 

II I 

o.12 

0•39 

m 

• (_ 

•0005 

• 0037 I 

l 

f 

.0024 

r~ 

~:%frL" r~' i . . . . . . .  



~A .~ast Milber Phone 889-5787 

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  A R I Z O N A  8 5 7 1 A  

~ I ] ~ M P L E  S U B M I T T E D  BY. ASARCO, INC. DATE March 7, 1978 

~AMPLIE M A R K E D  

TML12  ' 

500-510 

5]0-520 

520-530 

530-540 

540-550 

GOLD 

o z . / T o N  

,006 

Trace 

550-560 

560-570 

58O-59O 

590-600 

600-610 

QI0-620 

.003 

CHARGES $ 

INVC~ I ( 'F NN.  

74.50 

]5666 

SILVER 

OZ./TON 

0.51 • 

0.02 

PWR CENT PERCENT 

COPPER LEAD 

0.28 

0.07, 

0.29 

0.19 

0.22 

0.17 

0.29 

0 .ii 

0.26 0.ii 

0.02 

0.03 

0.08 

0.05 

~0.05 

I 

II I 

PERCENT 

ZINC 
PERCENT 

M O L Y B D E N U M  

PERC ENT 

IRON 

0.14 .0020 

0.42 0037 

1 
0.08 .0045 i 

I 

, ,  . . . . . . . . . . .  

\ ] ~ 4 -  " " ~  . /7  



" 34~l'East Milher 

AMERICAN 

AMPLE M A R K E D  

Phone 889-5787 

ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  A R I Z O N A  e ~ T t 4  

D A T F  Ma~:ch 7 ~, ,1978 

~I-12 
270-280 

500-510 

GOLD 
O Z . / T O N  

SILVER 
O Z . / T O N  

" ASARCO ~, I N C .  S A M P L E  S U B M I T T E D  B Y L  

PPM 
COPPER 

PPM 
LEAD 

I 

PPM 
ZINC 

PPM PPH 
MOLYBDENUM AS 

21 

78 

K 

I 

I 

I 

I 

2 ,,'`/ ,'S-- 

.................... A S~A~ =~-:'-~ ~ ~ i ~ T  C H A R G E S  ~ 7 , i ~ 0  



I I 



3441 E"ast Mi lber ~l" .4 

AMERICAN 

<d 

ANALYTICAL and METALLURGICAL 
ASSAYERS - CHEMISTS - METALLURGISTS 

SAMPLE SUBMITTED BY Asarco, Inc. 

~, .~ furl Phone (602) 889-5787 

LABORATORIES, INC. 

Tucson, Ar izona 85714 

DATE Sept. 9, 1982 

SAMPLE MARKED 

TM-14 : 
21-30 

60-70 

70-80 

80-90 

90-100 

120-130 

GOLD 

PPM 

<0 .1  

<0.I 

SILVER 

PPM 

1 .7  

1 .1  

1 .3  

1 .3  

4 . 0  

4 . 1  

PPM 
COPPER 

194 

76 

109 

82 

159 

175 

PPM 
LEAD 

52 

275 

PPM 
ZINC 

1700 

1960 

1860 

1280 

+2000 
0.41% 

+2000 
0.34% 

130-140 2.3 140 

190-200 <0.I i.i 57 54 1560 

220-230 1.6 143 1500 

230-240 1.9 

3.0 2"40-250 

250-260 7.7 

290-300 <0.i 2.1 

3 9 0 - 4 0 0  

490-500 

550-560 

<0. i 2.2 

1.5 

1.0 

<0. i 

560-570 1.7 

590-600 <0.i 1.6 

<0.1 

114 

162 

iii0 

201 

203.. 

77 

133 

518 

94 

66 

73 

79 

727 

311 

166 

2O4 

1.0 

0.9 

0.8 

+2000 
0.29% 

+2000 
0.22% 

+2000 
0.26% 

+2000 
0.35% 

PPM 
MOLYBDENUM 

640-650 

650-660 

690-700 

720-730 2.6 

730-740 2.4 

2.6 50 

2.6 

I0 

I0 

19 

PPM 
Arsenic 

26 

41 

17 

241 1240 16 32 
+2000 

0.25% 

160 

60 

.30 

18 

18 

12 

38 

15 

16 

240 

1540 

1090 

93 

<1 

88 

k , , , ~ ~ s ~ . S / ~  • ~&~, • 
CHARGES $ 

INVOICE NO ASSAYER-CHEMIST 



.3.44.1 i~ast Milber 

AMERICAN 
V" ~, J ~,U r~ Phone {602) 889-5787 

ANALYTICAL and METALLURGICAL LABORATORIES, INC. 
A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

Tucson, Arizona 85714 

Asarco, Inc. 
S A M P L E S U B M I T T E D  BY DATE Sept. 9, 1982 

SAMPLE MARKED 

rM-14 : 
760-770 

GOLD 

PPM 
SILVER 

PPM 

2 .0  

PPM 
COPPER 

202 

770 -780  2.9 269 

780-790 2.8 259 

790-800 

800-810 

810-820 

8 20-830 

830-840 

840-850 

850-860 

0860-870  

8 70-880 

<0.i 

0.32  

880-890 

890-900 

6.4 

2.6 

469 

161 

3.5 130 

5.4 146 

6.0 

2.6 

3.7 

3.7 

2.5 

2.8 

2.0 

900-910 

<'7 W, 

4,8 

9,7 

337 

490 

270 

364 

134 

285 

58 

133 

PPM 

LEAD 

35 

21 

PPM 

ZINC 

805 

1501 

PPM 
MOLYBDENUM 

15 

9 

PPM 
Arsenic . 

9 

3 

i 

i 

i 

/ / ~ '  ~~-r , \  

I L ~ ' -  !! !~ 

CHARGES $ 

ASSAYER-CHEMIST 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF:" ANAI...YSIS 

ASARCO INCORPORATED 
A l " ¢ n '  M r ,  F l e e ' t w o o d  K o u ' t z  
,So u ~ hw(,~ .-., t e r n  F_xp 1 o r a ~  :i. on 
P .C) ,  Box 5 7 4 7  
"I'u¢':.son~ Arizona 8 5 7 0 3  

3 0 B  NO, TAJ  3 9 3  
0 c "t o b e r  1!3 ~ 1 9 8 4  

PROO'ECT N O ,  E A - - 0 0 4 2  
SHIPMENT NO, T M - 1 4 - 1 9 8 4  

TM-." 14 990"."'I 000 
F'AGE "1 OF" 3 

Ana  J . y s i s  o£ ',';:i2 c, ~ , p l i ' t  D r i ] . l  [ ; o r e  S a m p l e s  

C u Z n Z n A g 
I T E M S A M P L El N U M B E R ( p p m ) ( p p m ) ( % ) ( p p m ) 

1 l'M.... 1 4 990-1000 220, 1 2 0 .  ,2 
2 "TM..- 14 I090.-1100 200, 75, ,8 
3 TM-14  1190-1200 1 6 0 ,  9 ~.=i, < , ~  
4 TM-.'I 4 "I 240.... I ;-.~50 ~ 7.'.~ 0, ;'~75, , ;."~ 
~.=i TM- ' I4  I;290-1300 "170, 105, (,P. 

6 TM-'14 1 3 4 0 - 1 3 5 0  8 5 ,  1 0 0 ,  , 2  
7 TM-14  1 3 9 0 - 1 4 0 0  3 0 0 ,  1 2 0 ,  ( , 2  
8 TFI,-I 4 1440-1450 100. 2,'T., 0, , 2  
9 TM"' I  4 1 4 9 0 " 1  ',"i 00 3'.:'!;, 1 1 0 ,  ( , 2  

10 "TM"- 1 "¢~ "1590""1600 2 8 0 ,  1 8 0 0 ,  1 , 0  

11 "I'M- 1 4 1640. . . .1650 4 5 ,  2 0 0 ,  .6 
12 TM-" 14 1 6 9 0 - 1 7 0 0  1 4 0 ,  1 6 0 ,  , 2  
13 TM'-'14 1 7 9 0 " " 1 8 0 0  1 ;2',".~, 1 8 0 ,  , 2  
14 TM"" 1 4 1800-1810 i ~ 8 0 ,  2 ~ 0 0 ,  1 , 8  
15 TM"'14 1810"-187~0 1 4 0 ,  ~.~500, 1 , 6  

16 "I'M'- 14 1 8 2 0 - 1 8 3 0  1 8 5 ,  2 1 0 0 ,  
17 TM.-1 4 1 8 3 0 - 1 8 4 0  2 8 0 ,  1 8 0 0 ,  
18 TM.-.14 1840.... 18[~;0 4 6 0 ,  5 0 0 ,  
19  TM.... 1 4 18',~;0"" 1 8 6 0  4',;~i 0 ,  1 8 0 0 ,  
20 Ti'*t.... 14 1860"'J .  870  4 8 0 ,  ;280,  

;.:~1 "|'M-" I .~ 18 '70. - .1880 8~';, 8 0 ,  
2;2 TM-14  1 8 8 0 - 1 8 9 0  8 0 ,  3 9 0 ,  
2 3  'T M'". 1 4 1 8 9 0  - 1 9 0 0  ,*!30 , 6 5 ,  
; '~4 T W ' I  4 1 9 4 0 - 1 9 5 0  3 5 ,  [~;0, 
;2~J TM-14  1990, . . .2000 2 5 ,  5 5 0 ,  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No, 9425 

2 , 4  
I , 6 

1 , 0  
, 4  ~, 

* t:'., 

, C:3 
< , 2  

< , 2  

James A. Martin 
Arizona Registered Assayer No. 11122 

JJJJ I I I I  I I I I I r l l l l l l l l l  I I  I I l [ l i l l l lH  I 11111 I I I I  



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOb NO, "l'AJ 393 
Oc'tober" 8, 1984 

P AGE 2 OF 3 

C u Z n Z n A g 
I T E M  S A M P L E  NUMBER ( p p m )  ( p p M )  ( % )  ( p p m )  

26 "l'M.-'14 2040...'2050 120, 125, < ,;.?. 
2'7 TM--'I 4 2090--2100 30, 45, <,2 
28 TM..,. 14 2190.,,-220 0 360, I000, ,6 
129 TM-...'l .4 2;!~40-'-2;iP,::';0 490, 3 7 0 ,  , 4  
30  TM.... 14  2;;~50..-2.1~60 4 5 0 ,  >z.';O 0 0 ,  ,3;;~ 1,4 

31 TH-14 2;290..'.23 00 700, 500, ,4 
32 TM....14 2340--2350 830, I000, I ,0 
33 TM--'J. 4 2[~90-.;:!400 590, 930, I ,0 
34 TM--.I 4 2440--2450 315, 1000, ,8 
/55 TM..-'k 4 2490.-;£',:500 ~200, 185, < ,;2 

3 6  T M - 1 4  2 5 9 0 - - 2 6 0 0  3 8 0 ,  1 3 0 ,  < , 2  
3'7 TM. "14  2 6 9 0 - 2 7 0 0  5 2 0 ,  3 7 5 ,  < , 2  
38 TM"'14 ~Y790"-;2800 415, ;.:~00, < ,~ 
39 TM-'k.4 2840-'Z~850 700, 340, ,6 
40 TM-'k 4 2 8 5 0 " ' 2 8 6 0  ;~;:.'~O , 6 7 0  , , 2  

41 ]'M"'14 2860-2870 200, 560, ,4 
412 "I'M'' 14 2870-2880 275, 390, <,;2 
43 TM.-14 2,880-;2890 600. 600, <,2 
44 TM-14 ;i:~890"."Z'.~900 335, '700, ,4 
45 TM-'I 4 2900...'29"I 0 P.50, 72>.0, , ;2 

46 TM-14 2910-2920 200, '.780, ,2 
47 TM-'I4 2940"2950 1050, 880, ,2 
48 TM'-14 2980-'?.990 150, 600, <,;.~ 
4 9  TM""14 2 9 9 0 - 3 0 0 0  "150,  6 0 0 ,  < ,2 .  
50 TM'-'I4 3000-30'10 390, 600, <.;;~ 

51 TM-1  4 30 1 0 - 3 0  ''~ " ,::.0 1 ;25,  550 , , 2  
5 2 T M - 1 4 3 0 6 0  - 3 0  '70 2_ 80. ,  6 00  , , ,:;."~ 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 39~'~ 
OctobeP 8, 1984 

PAGE 3 01::" :'~ 

P b A u M o 
ITEM SAMPLE NUMBER (I:)pM > ( p pl,, ) (pp~4) 

1 "TM'-I 4 990" "1008  20 ,  < , 0 2  2. 
2 TM-14  1 0 9 0 - 1 1 0 0  40 .  < . 0 2  2.  
3 TM'-I 4 1"190-:1200 10,  < , 0 2  2,  
5 "TM-14 1 2 9 0 - 1 3 0 0  5 0 ,  <.02 2, 
7 TM-14  "1390-.1400 50 ,  < , 0 2  4.  

9 TM-'I4 1490""1500 35. <,02 4. 
IO TM""X 4 1570""1600 60. <.02 4. 
12 TM"'I 4 "1690-1700 40. <.02 2, 
1 3  TM-'I 4 1'790-'"1800 40 .  < , 0 2  4,  
23 TN"" 1 4 1 8 9 0 - 1 9 0 0  15,  < . 0 2  2,  

25 TM"" 14 1990- ' . : :000 2 0 ,  < . 0 2  10.  
27 TM-'14 2 0 9 0 - 2 1 0 0  3 5 .  < , 0 2  2.  
28  TM-14  2"190"-2200 70 ,  < . 0 2  <2, 
31 TM-"I4 2 2 9 0 - 2 3 0 0  15 ,  < . 0 2  <2, 
33 TM"'I  4 2 : : ~ 9 0 " ' 2 4 0 0  2 5  . < , 02  <2  . 

35 "l'M-" 14 2490- . '2580 50 .  < . 0 2  14 .  
~'9;6 TM-14  2 5 9 0 - 2 6 0 0  95 .  < . 0 2  6,  
3 7  TM""14 2690" -2700  40 ,  < , 0 2  2 .  
38 TM-'I4 2790" "2800  35. < . 0 2  6, 
44 TM' '14 2 8 9 0 " ' 2 9 0 0  50 .  < . 0 2  <2, 

49 TM-'.'.t4 2 9 9 0 - 3 0 0 0  8 5 ,  < , 0 2  2 ,  
52 "l'W-14 3 0 6 0 - 3 0 7 0  50 ,  < , 0 2  4,  

C C" ' Asarc o Inc orp ora't'ed 
At'in.: MP. ,'rases D. Sell 
Sou'~hwes ' t 'e rn  E x p l o r a t : i .  on 
P . O .  Box 5747 
' | 'uc s o n ,  A r i z o n a  8 5 7 0 3  

f ~  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No, 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

I 



AfiARCO Southwestern Exploration Division 

November 27, 1985 

To: J.D. Sell 

From: F. R. Koutz 

TM-14 Assays (1385) 
Thunder Mr. Project (EA-0042) 
Santa Cruz County, AZ 

Character assays from 11 ten foot intervals from the 425 feet of deepening 
of DDH TM-14 from 3075'-3500' in August have been returned. Ranges and means 
are as follows: Cu: 230-1600 ppm, 695 ppm; Pb: 30-240 ppm, 83 ppm; Zn: 170- 
1300 ppm, 800 ppm; Au: all <.02 ppm; Ag: 0.6-2.0 ppm, 1.3 ppm. These values 
in the Laramide Quartz Monzonite Porphyry (earlier than the mineralizing 
Quartz Feldspar Porphyry) are significantly higher than the values in the 
section of Quartz Monzonite Porphyry above. This is probably due to the 
intrusive brect~a from 3094-3110' with assorted stronger quartz- 
sericite-pyrite ± sphlerite alteration/mineralization. The values are also 
higher (at least for Cu, Pb, Zn) than the section at equivalent depths in 
DDH TM-13, TCH-2 and TCH-2A although these latter holes were in the lower 
Hardshell Ignimbrite sequences by this depth. 

It is of interest to note that not only is Cu higher in TM-14 but also Cu/Zn and 
Cu/Pb which would fit with the zoning pattern in the "Sunnyside" mineralized 
system. The lower TM-14 Ag values than TCH-2/2A fit with this zoning 
pattern although I hate to compare several ppm AA Ag values with a few 
tenths opt Ag five values at these low levels. In any case, these results 
are encouraging for better mineralization at depth in TM-14 and would 
suggest higher Cu values and relatively lower Pb-Ag values in the expected 
replacement/skarn deposits in Paleozoic carbonates. 

A copy of the assay sheet and this year's drill log are attached for the 
files as an addendum to the Sept. 23, 1985 operation/geology report on 
TM-14. 

FRK:mek 
Att: Assays TAJ 457 

Sheets 4 & 5 TM-14 drill log 

F. R. Koutz 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

I ]EPORT 01::" ANAi...Y,:~I~ 

ASARCO INCORPORATED 
At'L'n: M r ,  Fleetwood R, Koutz 
Southwes1"ern Exploration 
P.O, Box 574'7 
' l 'u(: :son~ A r i z o n a  85 '703  

RO V 2 1 l ~o  

~SW Exploratio~ 

JOB NO, TAJ 457 
Novew~ber 20~ 1985 
PI~OJEC"|" NO, TM-14 

T M - 1 4  :'5090-3"~. O0 
PAGE I. OF" 1 

Ana:l. y s i s  o.F 11 , :~pl i ' t  C o r e  S a m p l e s  

C u P b Z n A u A g 
I "l'E:il SAMPLE NUMBER (ppe~) (ppe,i)  ( p p ~ )  ( p p ~ )  ( p p ~ )  

1 TM"'14 3 0 9 0 " ' ~ 1 0 0  5 9 0 .  6 0 ,  4 4 5 ,  < .0 ;~  1 , 0  
2 T M - 1 4  3 1 0 0 - 3 1 1 0  5 9 0 ,  3 0 ,  1 7 0 ,  < ,0 ;3  1 , 0  
3 T M " I  4 31 10"" ;.~ 1 ;.:~ 0 5 5 0 ,  1 0 0 ,  7 4 0 ,  ( , 0 2  2 , 0  
4 T M - 1 4  3 ' 1 6 0 - 3 1 7 0  1 6 0 0 ,  3 0 ,  7'70, <,(}2 1 ,0 
5 T M - 1 4  31 70....;.~180 6 8 0 ,  4 5 ,  4 1 0 ,  ( , 0 2  , 6  

6 TM-" 14 3190--3200 840, 20, 1100, <,02 ,8  
7 TM'...'I 4 3;~ 00"-.3210 710, 35, 780, < . 0 2  1,P. 
8 TM-14 3;220-3230 950, 90, "!I00. < , 0 2  ;-~,0 
9 TM..- 14  3 2 9 0 - 3 ; 3 0 0  4<~0, 1 1 0 ,  1;500 , < , 0 2  1 , 6  

10 TH- '14  3 3 9 0 - 3 4 0 0  2 3 0 ,  1 5 5 ,  7 3 0 ,  < , 0 2  1,;2. 

11 T N - 1 4  ;.;;49 0--2;50 0 ,".~8,5. 2 4 0 ,  1 3 0 0 ,  ( , 0 2  1 , 6  

x r ~ ' ~  : ~ 7 ~  ~ J  d.-'oL/ < ,;oz. / ,  .3 

C C  ! A s a r c  o I n c o r p o r a t e d  
Southwestern Exploralion 
P.O, Box 5747 
Tucson~ Arizona 8570~5 
A t t n ,  : M r ,  JaMe:s D,  Sell 

Ms, Mary Kavanagh 

Z , ~ : { ~ : ~ ) > ~ , ~ I  ~ t i 
//"~,>~.'" ~;y.~,~ I ~ i 
Ii f; 77 ! / 

LE 
, , & .  

• e ,  

Charles E. Thompson 
Arizona Registered Assayer No, 9427 

William L. Lehmbeck 
Arizona Registered Assayer No, 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 
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• - P R O d  E C T  f-/~,-.,r~,;z_ , ~ , ; , ~ - m . , , o  H O L E  N O .  Y ' m ' Y  

- .f'-YO GEOLOGIC LOG c 0 , , 0 , ~ , e ~  F k ~ l d e p t h  3 o , a - ' ( / e t ~ r )  
. -, Coord N Inc l ina t ion  . ' 

Coo rd  E. P a g e  ~ o f  

Vo/~ M I N E R A L O G Y  A N D  S T R U C T U R E  L o g g e d  by -F'.~t.,.~i~,,rZ 
, . . [ " , . , , 

i i ," v " t ? E C  ' ~ o , s -  ~ l x , , o  " , - .-, ~, t'~ , Date start Date finish 
;;i ~ ,.4 ~ ~ ~. ,~-~ f ~  n ~ ~ ~.;~ ~, ,~ , -  

r . ,  k ~'. ~ ¢ ~ e ~ ~ < ~ " ~ ~ :~: ~ % I 4' -~ ~, .  ,'.,k ~ , . . , ,  R O C K  T Y P E  A N D  R E M A R K S  

F r o m  To Inl'vl ~ • (v % (: ~. 

.. - - . - i -  3 3 f~ f ~ ~o /~ ~.,l ~ ~ - 3  e,r&. ,,s. . . ,  i i -~  ?;,'r~.-;<~, ~ + ` ' ` ' ~ . e ~ ' - ~ 4  ~ ~ ~ ` . ~  ~.~<-~`,`~`~. ~ .  F ~ . ~ ` ~  r~ ~ ` ~ (  > ~ `  c:a~-/.~ #dC-->td,¥ 
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JABA INC. 
2100 IV. Wilmot Rd. #218 
Tucson, AZ85712 

(602) 885-9141 
(FAX) 721-2768 

ASAI~) Incorporate 

At/G ,9 1990, 
SW Explorataon 

August 8, 1990 

Mr. James D. Sell 
ASARCO, Inc. 
1150 N. 7th Avenue 
P. O. Box 5747 
Tucson, AZ 85703 

RE: Transmittal of MAP III results on DDH BB #2 

Dear Jim: 

Enclosed is a printout of the MAP III results that I took on August 2. 
I faxed to you, as there are typos in the first page. 

Let me know when the assays are back. 

V e ~ u ~ o u r s ,  

A. Briscoe J) 

JAB/mas 

Enclosure 

.}~/-/ E B -  z_ 

Please discard the copies 

James A. 8riscoe. Registered Professional Geologist, Arizona #9424.. California # 518 



A S A I ~ C O  D D H  B B # 2  8 / 2 / 9 0  
I~E P OI~T OF M A P  S Y S T E M  D A T A  

d : k m a p 3 ~ d d h b b # 2  _ A S 2  
REPORT GENERATED 08-07-1990 AT 17:45:25 

******************************* COMMENTS ********************************** 

The drill hole is located in the Patagonia Mtns., Santa Cruz Co., AZ. This ass 

log was prepared by Consulting Geologist James A. Briscoe using the MAP III 

portable XRay analyzer from Scitec. The analyses were performed on unsplit cor 

which has been logged by consultant Harold Downey. The core will be split & st 

assays done. The rejects, pu-lps & split core will be reMAPed for comparison 

M A P Scitec Corporation 

ASSAYER 

i. FACE AG-02-02-040 072590 

BLK ELEMENT DESCRIPTION 

(i) AG .25 TO 287 OPT 
(2) M0 .004 TO .96% 
(3) PB .2 TO 6.1% 
(4) ZN .007 TO 5.5~ 
(5) CU .16 TO 2.82% 
(6) CU-TRACK COPPER TRACK 

ID number: 8.2.90. 

ASSY TIME DEPTH 
NUM ASSAYER (sec) (ft) 

1 I. 3O 

© 

30 

70 1. 30 

(there are 4 assay sets in this ID) 

BLK ASSAY 

(1) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 

18.4 OPT AG 
0.00 • MO 
0.08 % CU 
0.00 CU-TRACK 
2.0 OPT AG 

0.00 • MO 
0.51 ~ CU 
0.23 CU-TRACK 
0.0 OPT AG 



PAGE # 2 

4 I. 30 83886.07 

(2) 2.08 ~ MO 
(5) 0.00 % CU 
(6) 0.00 CU-TRACK 
(i) 0.0 OPT AG 
(2) 2.01 ~ MO 
(5) 0.00 ~ CU 
(6) 0.00 CU-TRACK 

ID number: 8.2.90. 

ASSY TIME DEPTH 
NUM ASSAYER (sec) (ft) 

1 1. 120 

2 1. 120 

3 1. 120 

14 1. 120 

5 1. 120 

6 1. 120 

7 i. 120 

---8 I. Ah~% .1._.20 

(there are 46 assay sets in this ID) 

BLK ASSAY 

(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 

..-(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 

0.0 OPT AG 
0.00 % MO 
O.05 % CU 
0.00 CU-TRACK 
0.0 OPT AG 

0.00 ~ MO 
0.21% CU 
0.05 CU-TRACK 
0.0 OPT AG 

0.00 ~ MO 
0.05 ~ CU 
0.00 CU-TRACK 
0.4 OPT AG 

0.00 ~ MO 
0.22 ~ CU 
0.05 CU-TRACK 
0.0 OPT AG 

0.00 ~ MO 
0.23 % CU 
0.06 CU-TRACK 
0.0 OPT AG 

0.00 ~ MO 
0.34 % CU 
0.12 CU-TRACK 
0.0 OPT AG 

0.00 ~ MO 
0.40 ~ CU 
0.16 CU-TRACK 

9 1. 120 (i) 
(2) 
(5) 

0.0 OPT AG 
0.00 % MO t 
0.39 % CU 
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i0 

ii 

12 

13 

14 

15 

16 

18 

19 

20 

21 

. 

i. 

i. 

i. 

I. 

I. 

i. 

I. 

i. 

I. 

i. 

i. 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

12o 

(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 

- - ( i )  
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 

0.15 
0.0 OPT 

0.00 96 
0.40 96 
0.16 
0.0 OPT 

0.00 96 
0.29 96 
0.i0 

O. 0 OPT 
0.00 96 
0.20 96 
0.04 
0.0 OPT 

0.00 96 
0.67 96 
0.32 
0.0 OPT 

0.00 96 
0.96 96 
0.50 
0.0 OPT 

0.00 96 
0.54 96 
0.24 
0.0 OPT 

0.00 96 
0.41 96 
0.17 
0.0 OPT 

0.01 96 
0.45 96 
0.19 
0.0 OPT 

0.01 96 
0.28 % 
0.09 
0.0 OPT 

0 . 0 0  % 
0.54 96 
0.24 
0.0 OPT 

0.00 96 
0.49 96 
0.21 
0.3 OPT 

0 .00  96 
0.78 96 
0.39 

CU-TRACK 
AG 
MO 
CU 
CU~TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 



PAGE # 4 
• 22 i. 120 

I. 120 

24 i. 120 

25 i. 120 

26 i. 120 

27 i. 120 

/"0, 0 
o, z2~9 

29 i. 120 

0 1. 120 

31 i. 120 

32 I. 120 

33 I. 120 

34 I. 120 

35 I. 120 

(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
C6) 
(1) 
(2) 
(5) 
(6) 
(i) 

- . - ( 2 )  
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 

0.0 OPT 
0.00 96 
0.69 96 

0.34 
0.0 OPT 

0.00 96 
0.69 96 
0.33 
0.0 OPT 

0.00 
0.52 96 
0.23 
0.0 OPT 

0.00 96 
0.98 96 
0.51 
0.0 OPT 

0.00 % 
0.82 96 
0.41 
0.0 OPT 

0.00 % 
0.92 96 

0.47 
0.0 OPT 

0.00 % 

0.64 96 
0.30 
0.0 OPT 

0.00 96 
0.83 96 
0.42 
0.0 OPT 

0.00 96 
0.71 96 
0.35 
0.0 OPT 

0.00 96 
0.56 96 
0.26 
0.0 OPT 

0.00 % 

0.89 96 
0.45 
0.0 OPT 

0.00 96 
0.46 % 
0.20 
0.0 OPT 

AG 
MO 

CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TKACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 

AG 
MO 
CU 
CU-TRACK 
AG 



PAGE 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

# 5 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 

0.00 
0.89 
0.45 
0.0 

0.00 
0.82 
0.41 
0.0 

0.00 
0.87 
0.44 
0.0 

0.00 
0.62 
0.29 
0.0 

0.00 
0.64 
0.31 
0.0 

0.01 
0.89 
0.45 
0.0 

0.01 
0.97 
0.50 
0.0 

0.00 
0.80 
0.40 
0.0 

0.63 
0.30 
0.0 

0.00 
0.59 
0.28 
0.0 

0.00 
0.90 
0.46 
0.0 

0.00 
0.55 
0.25 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 

MO 

MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TKACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 

CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 



08/8.7/1998 15:56 FROH JABA, Inc .  

2100 N. Wi/mot Rd. #218 
Tucson, AZ 85712 

(C~Z) 885-9141 
(FAX) 721-2768 

TO 7923934 

***** MEMORANDUM ***** 

Date : August 7, 1990 
TRNSMITTED BY FAX TO: (602) 792-3934 

To : James D. Sell 

From : James A. Briscoe 

Subject : Transmittal of Computer Printout of MAP III Results DDH 
BB#2 from 8/2/90. 

Sent with This FAX please see find above referenced analyses. 

i 

_hltG l 90 
~SW Explorauon 

Jnme~ ,4. Bfi$<c,e, Reentered Profesgon#t Gcol~#i~t~ Azizon# #94,~4,, Cdlitort~id #518 



0~,'07,'1990 15:56 -'ROM JABA, Inc. TO ?923934 

A S A R C O  DDI-I BI)#2 8 / 2 / 9 0  
R E P  OI~LT OF M A P  S Y S T E M  D A T A  

d : \ r n a p 3 k d d h b b # 2  . A S 2  
KF.PORT GENERATED 08-07-1990 AT 13:37:30 

P.82 

 ,UO 7 IWO 
********************************* COMMENTS *********************************** 

The drill hole is located in the Patagonia Mtns-, Santa Cruz Co., AZ. Tihis ass 

ay log was p~epared by Consulting Geologist James A. Brixscoe using the MAP III 

ortable XRay analyzer ~rom Scitec. The analyses were performed on unsplit core 

hcich has been logged by consultant Harold Downey. The core will be split & std 

assays done. The rejects, pulps & split core will be reMAPed for compai~son 

M A P Scitec Corporation 

ASSAYER BLK ELEMENT DESCRIPTION 

I. FACE AG-02-02-040 072590 (I) AG .25 TO 287 OPT 
(2) MO .004 TO .96% 
~3) PB .2 TO 6.1~ 
(4) ZN .007 TO 5.5% 
(5) CU .16 TO 2.824 
(6) CU-TRACK COPPER TRACE 

iD number: 8.2.90. 

ASSY TIME DEPTH 
NUM ASSAYER (sec) (ft) 

(there are 

BLK ASSAY 

4 assay sets in this ID) 

1 1 .  30  

2 

70 

i. 30 ~ ? ~  

I. 30 

(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(I) 

18.4 OPT 
0.00 
0.08 
0.00 
2.0 OPT 

0.00 % 
0.51 
0.23 
0,0 OPT 

AG 
M0 
CU 

CU-TKACK 
AG 
MO 
CU 
CU-TRACK 
AG 
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PAGE # 2 
/ (2) 2.08 % MO 

(5) 0.00 % CU 
( 6 ) 0.00 CU-TRACK 
(i) 0.0 OPT AG 
(2) 2.01% MO 
(5) 0.00 % CU 
( 6 ) 0 . 00 CU-TRACK 

ID number: 8.2.90. 

ASSY TIME DEPTH 
NUM ASSAYER (sec) (ft) 

i 1. 120 
c 

/Z-Zo 

2 1. 120 
¢ 

(there are 46 assay sets in this ID) 

BLK ASSAY 

(i) 
(2) 
(5) 
(6) 

0.0 OPT AG 
0.00 ~ MO 
0.05 % CU 
0.00 CU-TRACK 

(i) 
(2) 
(5) 
(6) 

0.0 OPT AG 
0.00 ~ MO 
0.21% CU 
0.05 CU-TRACK 

3 1. 120 
J 

- - ,  J o  - z / D  

(1) 
(2) 
(5) 
(6) 

0.0 OPT AG 
0.00 • MO 
0.05 • CU 
0.00 CU-TKACK 

i. 120 (i) 
' (2) 

qO - ~-L? ( 5 ) 
(6) 

i. 120 (I) 
, -.-(2) 

~-m-- 60 (5) 
(6) 

6 1. 120 (i) 
(2) 
(5) 
(6) 

0.4 OPT AG L 
V 0.00 % MO 

0.22 ~ CU 
0.05 CU-TRACK 
0.0 OPT AG 

0.00 % MO 
0.23 % CU 
0.06 CU-TRACK 
0.0 OPT AG 

0.00 % MO 
0.34 % CU 
0.12 CU-TRACK 

7 I. 120 (I) 
(2) 
(5) 
(6) 

0.0 OPT AG 
0.00 ~ MO 
0.40 % CU 
0.16 CU-TKACK 

9 I. 120 (!) 
(2) 
(5) 

0.0 OPT AG 
0.00 % MO 
0.39 % CU 
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PAGE # 

I0 

3 

i . 

h 

~/o-- lo---~p 

120 
(6) 
( i )  
(2) 
(5) 
(6) 

0 . i 5  
0.0 

0.00 
0.40 
0.16 

OPT 

% 

CU-TKACK 
AG 
MO 
CU 
CU-TKACK 

11 I . 

# 

I/--P-O - / / o  

120 

12 i. 120 
i 

1 / 0 -  /Zo 

13 i . 

t 

I z-o +-lScp 

(I) 
(2) 
(5) 
(6) 

0.0 
0.00 
0.29 
0 .I0 

(I) 
(2) 
(5) 
(6) 

0.0 
0.00 
0 .20  
0.04 

120 

14 i. 120 
T 

15o--i~o 

15 1. i 2 0  

OPT 
% 

% 

OPT 
% 
% 

AG 
MO 2,~7 ----~ 
CU ~ 
CU_TRACKSO' ~l 
AG 

MO 

CU /i 
CU-TRACK 

(I) 0.0 OPT AG 
(2) o.oo ~ Mo I, 
(5) 0.67 % CU 
(6) 0.32 CU-TRACK 
(1) 
(2) 
(5) 
(6) 
( t )  
(2) 
(5) 
(6) 

0.0 OPT 
0.00 % 
0.96 % 
0.50  
0.0 OPT 

0.00 % 
0.54 % 
0.24 

AG 

MO 

CU 
CU-TKACK 
AG 
MO 
CU 
CU-TRACK 

16 i. 120 

I S'o-14.o' 

i . 

2 

l ~,o-i 70 

120 

(I) 
(2) 
(5) 
(6) 
TTU 
(2) 
(5) 
(6) 

0.0 OPT 
0.00 % 

0.41 96 
0.17 

0.19 

AG 
MO 

CU 
CU-TRACK 
-A-G 
MO 

CU 
CU-TRACK 

18 

19 

20 

I. 120 

/ 7 ~ o-/,,'>'cP 

l. 120 
] 

I . 

f 

120 

(1) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 

0.09 
0.0 OPT 

0.00 % 
0.54 
0.24 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 

CU 
CU-TRACK 

(i) 0.0 OPT AG 
(2) 0.00 96 MO 
(5) 0.49 % CU 
(6) 0.21 CU-TR~ACK 
(i) o.3 OPT AG 
(2) 0.00 96 MO 
(5) 0.78 % CU 
(6) 0.39 CU-TRACK 

21 I. 120 
i 

i ............ . ..................................... ....... 
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. PAGE # 4 
22 i. 120 

2 1 0 -  LZO' 

l. 120 

- z g o  ) 

l. 120 

23 

24 

(i) 
(2) 
{5} 
{6) 

0,0 OPT 
0.00 
0.69 % 
0.34 
0.0 OFT 

0.00 
0.69 % 
0.33 

O. 0 ot~'r 
0.00 
0.52 
0,23 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 

25 I. 220 

(l} 
-{2) 

(5) 
(6} 

0.0 OPT 
0.00 
0.98 % 
0.51 

AG 
MO 
CU 
CU-TRACE 

26 I, 120 (i) 
, {2) 

>S'e>-2. /_~O. (5} 
{6) 

27 I. 120 (i) 

, Z6(_a, - Z  7:.-' • o.oo.0 oa~ ~5 { 2 ) 
0 sz~ / {5} 

29 1 .  120 ( l }  
, (2) 

-, - ~ o . - z g ~  ( 5 ) 
- (6} 

i. 120 (I) 
, {2) 

L~-2~go (5) 
(6) 

0.0 OPT 
0.00 % 
0.82 % 
0,41 

AG 
MO 
CU 
CU-TRACK 

0.0 OPT 
0.00 
0.92 
0.47 
0.0 OPT 

0.00 
0.64 % 
0,30 
0.0 OFT 

0.00 
0.83 
0.42 

AG 
MO 
CU 
CU-TKACK 
AU 
MO 
CU 
CU-TRACK 
A@ 
MO 
CU 
CU-TRACK 

31 i. 1:20 

(i) 
{2) 
(5) 
(6} 

0,0 OPT 
0.00 .% 
0.71% 
0.35 

AG 
MO 
CU 
CU-TKACK 

32 l. 120 

. 3¢g - 2o" 

(l} 
(2) 
{5} 
{6) 
(i) 
{2) 
{5) 
{6} 
(i) 

0.0 OPT 
0.00 % 
0.56 
0.26 

AG 
MO 
CU 
CU-TKACK 

33 i. 12o 

32Z?-33 ~a ' 

34 i, 120 

35 i. 120 

{i) 
{2) 
(5) 
(6) 
{i} 
(2) 
{5} 
{6} 
{i) 
{2) 
{5) 
(6) 

0,0 OPT 
0.00 
0.89 % 
0.45 
0.0 OPT 

0.00 
0.46 96 
0.20 
0.0 OPT 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
¢U-TRACK 
AG 
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• PAGE # 5 
Z~ 

/ /ZO 

i. 120 

~S-O" ~&o 

37 i. 120 

3go - 3 7 o  

38 I. 120 

39 

40 

41 

43 

44 

570 

(/) 

(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 

D,O opt 
0.00 % 
0.89 % 
0.45 
0.0 OPT 

0.00 % 
0.82 
0.41 

MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 

t . 

(1) 
(2) 
(5) 
(6) 

0.0 
0.00 
0.87 
0.44 

OPT 
% 
% 

AG 
MO 
CU 
CU-TKACK 

120 

(I) 
(2) 
(5) 
(6) 

0.0 
0.00 
0.62 
0.29 

OPT 
% 
% 

AG 
MO 
CU 
CU-TRACK 

. 

59o- Voo 

120 

(I) 
(2) 
(5) 
(6) 

0.0 
0.00 
0.64 
0.31 

OPT 
% 
% 

AG 
MO 
CU 
CU-TRACE 

120 

(i) 
(2) 
(5) 
(6) 

0.0 
0.01 
0.89 
0.45 

OPT AG 
MO 
CU 
CU-TRACK 

9'/0 - LI 2-0 

120 

(i) 
(2) 
(5) 
(6) 

0.0 
0.01 
0.97 
0.50  

OPT 

% 

AG 
MO 
CU 
CU-TRACK 

120 

(i) 
(2) 
(5) 
(6) 

0.0 
0.00 
0.80 
0.40 

OPT 
% 
% 

AG 
MO 
CU 
CU-TRACK 

I . 120 

(1 
(2 
(5 
(6 

0.0 
% 

0.63 
O.30 

OPT AG 
MO 

CU 
CU-TRACE 

45 I. 120 

46 

(I) 
(2) 
(5) 
(6) 

0.0 
0.00 
0.59 
0.28 

OPT 

% 

AG 
MO 
CU 
CU-TKACK 

I • 120 

(I) 
(2) 
(5) 
(6) 
(l) 

(2) 
(5) 
(6) 

0.0 
0.00 
0.90 
0,46 
0.0 

0.00 
0.55 
0.25 

OPT 
% 
% 

OPT 
% 
% 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 

=o I,~Y 

J 
\ 



08/82/1990 15:43 FROM JABA, Inc .  

JABA INC 
2100 N. Wflmot Rd. #218 
Tucson, AZ85712 

(602) 885-9141 
(FAX) 721-2768 

TO 7923934 P . O 1  

;s  

A~AP, CO Incor~x~r,.,~: 

AUg 2 1990 
$W £xP~a~ml 

***** MEMORANDUM 

Date : August 2, 1990 TRANSMITTED BY FAX TO: 792-3934 

To : James D. Sell 

From : James A. Briscoe 

Subject : Transmittal of hand written MAP I!I results on DDH BB#2 

Completed the MAP III assays at'Noon. Here are the hand written 
results. I'll get more formal results shortly. 

James A. 8[is~oe, Regi~:ered P(Ofe~ionel GeoJog;st, A[izona #9424. CaJffom;a #5t8 
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ItIO SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
( 602 )  6 2 2 - 4 8 3 6  

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

~ ,,COO Incorporated 

AU~ 2 0 1090 
SW t.xpto~ auon 

JOB NO. TAJ 662 
August 17, 1990 

BB-2 (12 TO 350) 
PAGE 1 OF 2 

4 ~5 

Analysis of 34 Drill Core Samples 

ITEM SAMPLE NUMBER 

FIRE 
Au* 
(ppm) 

ASSAY 
Ag* 
(ppm) 

Cu 
(%) 

_g~,' 

~f 

6 
7 
8 
9 

i0 

ii 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

Charles E. Thompson 
Arizona Registered Assayer No, 9427 

1 BB-2 12-20 
2 BB-2 20-30 
3 BB-2 30-40 
4 BB-2 40-50 
5 BB-2 50-60 

BB-2 
BB-2 
BB-2 
BB-2 
BB-2 

BB-2 
BB-2 
BB-2 
BB-2 
BB-2 

BB-2 
BB-2 
BB-2 
BB-2 
BB-2 

BB-2 
BB-2 
BB-2 
BB-2 
BB-2 

60-70 
70.-80 
80-90 
90-100 
I00-ii0 

110-120 
120-130 
130-140 
140-150 
150-160 

160-170 
170-180 
180-190 
190-200 
200-210 

210-220 
220-230 
230-240 
240-250 
250-260 

• 012 

• 014 
.016 
.010 
.026 

. 5 ~  

.2nF 
5 ~ 

• 0 3  I z - ' / ¢ ,  

. 0 4  

• 012 
022 

.024 
006 
026 

.020 

.030 

.026 

4 

% 

.9 
5.0 

4.0 "~'~ 
2.7 ~'~ 
1.8 %k ~ 

1.1~ % 
1.8  

2 1  
1 . 7  
1 . 1  

.48 

.58 

.51 

.72 

.82 
• 51 
.22 

.19 

.41 
• 26 

• 006 { ~% 
036 ~' ,5",~ 

• , , , ,  

• 012~ ~ 
• 016 '~" 

2.0~ 
1.2~ 

3 4 ~ ?  < 
7.6 < 

*Vo - iz iD 

1oo'C-~ 0, z / 7 ~ i  

.012 

.024 

.040 

.006 

.020 
022 
016 

.008 

4 
h 

4 . 5  ,,~ 

4 . 4  

3.4 
3.0 
4.9 

14.~ 

• 04 / q o -  i/r'o 

Ii . , 

. 0 1  

. 0 1  

.34 ,~ 

.22 

i ~ o -  3 & o  
. 3 6  

. 2 0  

William L Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson,  Ar izona 85703 
(602) 622-4836 

ASARCO I~corporated 

AUI 2 0 1990 

SW ~'Xp~i auuII 
JOB NO. TAJ 662 
August 17, 1990 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

FIRE 
Au* 
(ppm) 

26 BB-2 260-270 .050 
27 BB-2 270-280 .070 
28 BB-2 280-290 .030 
29 BB-2 290-300 .034 
30 BB-2 300-310 .040 

31 BB-2 310-320 .030 
32 BB-2 320-330 .030 
33 BB-2 330-340 .012 
34 BB-2 340-350 .014 

ASSAY 
Ag* Cu 
(ppm) (%) 

6o.o14 .  
44. o ~.~.~. ~ .21 

7.8 .25 
7.8 .42 

7.9 .43 
4.5 .20 
6.0 .29 
3.2 .31 

*NOTE: Method of analysis by combination 
fire assay and atomic absorption. 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No, 11122 
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SKYLINE LABS, INC.  
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. John Malusa 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASARCO llico~,do;a, ~ 

.6U¢ 2 0 1990 
,$W Exploration 

BB-2 

JOB NO. TAJ 663 
August 17, 1990 
PROJET: EA-0042 
(350 TO 516.5) 

PAGE 1 OF 1 

Analysis of 17 Drill Core Samples 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
Au* Ag* Cu 
(ppm) (ppm) (%) 

*NOTE: 

Charles E. Thompson 
Adzona Registered Assayer No. 9427 

1 BB-2 
2 BB-2 
3 BB-2 
4 BB-2 
5 BB-2 

6 BB-2 
7 BB-2 
8 BB-2 
9 BB-2 

i0 BB-2 

ii BB-2 
12 BB-2 
13 BB-2 
14 BB-2 
15 BB-2 

350-360 
360-370 
370-380 
380-390 
390-400 

400-410 
410-420 
420-430 
430-440 
440-450 

450-460 
460-470 
470-480 
480-490 
490-500 

16 BB-2 500-510 
17 BB-2 510-516.5 

Method of analysis by 
fire assay and atomic 

.03 2.7 .26 

.02 2.8 .17 

.04 3.8 .12 

.02 1.6 .09 

.05 6.6 ~ .20 

0, 
05 ~ < 4 1 12 - ~% • o 

03~ ~ 3.8 ~ ~ .14 
.06~ ~ 60 ~ ~ .15 
. 0 3 ~  1.2~. ~ .17 

'~'~ q ,, 
• 02 " 1 • 0 . 13 
.02 .5 .03 
.05 .4 .14 

.19 2.2 .19 

.i0 2.9 .i0 

.i0 1.6 .01 

.06 1.2 .01 

combinat ion $~,Z:;';S:~i~ 
absorption . / ~ : . : : " ~  

I /  / 9 25 

' 7/ '~hl; ~ 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

3 6 ,  0 ~ ,_¢"o-~ ' 

t~ 

\5 D 

. ~,v ;~ , ,\\%~ 
~ ii~/,~ ''v :;t 

/ i  v _.11" 

_ 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602)  6 2 2 - 4 8 3 6  

REPORT OF ANALYSZS 

ASARCO INCORPORATED 
Attn: Mr. John Malusa 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Preliminary Analysis of 16 Drill Core Samples 

JOB NO. TAJ 663 
August 15, 1990 
PROJET: EA-0042 

BB'2 (350 TO 516.5) 
PAGE 1 OF 1 

' 'Dn 

AUG ! 5 1990 
SW Expi~ al, Ju. 

Cu 
ITEM SAMPLE NUMBER (%) 

1 BB-2 350-360 .26 
2 BB-2 360-370 .17 
3 BB-2 370-380 .12 
4 BB-2 380-390 .09 
5 BB-2 390-400 .20 

6 
7 
8 
9 

I0 

BB-2 400-410 
BB-2 410-420 
BB-2 420-430 
BB-2 430-440 
BB-2 440-450 

.05 

.12 

.14 

.15 

.17 

ii 
12 
13 
14 
15 

BB-2 450-460 
BB-2 460-470 
BB-2 470-480 
BB-2 480-490 
BB-2 490-500 

.13 

.03 

.14 

.19 

.i0 

16 
17 

BB-2 500-510 
BB-2 510-516.5 

.01 

.01 

Charles E, Thompson 
Arizona Regietered Aseayer No. ~,7 

Willte~m L Lehmbe0k 
AriZona Reghl~med A~eyer No. e4~ 

James A, Martin 
Arb~orm R~t~er~l A~ayer No. 11122 
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MEMORANDUM 

To: James D. Se l l  

From: Harold Downey 

Date: August 10,1990 

Sub jec t :  Summary of Test Run of the MAP I I I  Po r t ab l e  X-ray 
Fluorescence Analyzer  

On August 2, 1990, James A. B r i scoe  of JABA, I n c . ,  Tucson, AZ.,  
conducted a t e s t  of the MAP I I I  po r t ab l e  x - ray  ana lyze r  on un- 
s p l i t  core from DDH # BB-2, ASARCO Thunder Mountain P r o j e c t .  The 
purpose of  the t e s t  was to compare assay r e s u l t s  g iven by t h i s  
i ns t rumen t  w i t h  regu la r  assays which w i l l  be fo r thcoming from 
S k y l i n e  Labs, Inc .  

According to  B r i scoe ,  the MAP I I I  u n i t  has been success fu l  in  
p r o v i d i n g  accura te  assays,  p a r t i c u l a r l y  f o r  s i l v e r  and copper, a t  
severa l  mining l o c a t i o n s  th roughout  the U. S. and Canada. I f  
accura te  assays can be obta ined by MAP I I I ,  severa l  advantages over 
conven t i ona l  l a b o r a t o r y  methods are e v i d e n t ,  the most obv ious being 
qu ick  turnaround t ime,  o n - s i t e  e v a l u a t i o n  and reduced cost  i f  used 
on a la rge q u a n t i t i y  of  samples. 

Before beginning the test on BB-2 core, Briscoe demonstrated the 
prodecure using three hand specimen size samples, onefrom the Troy 
deposit for copper, another from the Sunshine Mine for silver, and 
another from Thompson Creek for molybdenum. He pointed out that 
the instrument should be calibrated for a specific deposit inasmuch 
as rock density and sulfide content will affect the absorption of 
gamma rays entering the rock, i.e., denser rock will have less 
feedback to the instrument's sensor thus giving lower than true 
values, and conversely, a lower density rock would give higher 
values. 

Testing BB-2 core was performed at i0 foot intervals (excepting the 
first interval from 12"-20') for a total of 45 intervals to a depth 
of 460' in the hole. A total of 120 seconds was spent in scanning 
each i0 foot section during which 3 to 4 passes were made back and 
forth over the core. At the end of each sequence, the values for 
silver, molybdenum, and copper were displayed on a digital read- 

out and were also fed into the instrument's internal 
computer/recorder. 

Results of the test are attached in table form. I have calculated 
two grade averages for copper which are as follows: 

1 2 " - - 1 2 0 '  108' of 0.025% Cu 

............................. i 



120 ' - '460 '  340" of 0.69% Cu 

Only minor, occasional readings for s i l v e r  and molybdenum were 
noted. 

If the copper values from this test are verified by conventional 
assays, the use of MAP III for various ASARCO projects may well be 
warranted. 

Att. 

cc :  R .L .  Brown 
W.L. K u r t z  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ? 



ASAI~CO D D H  B B # 2  8 / 2 / 9 0  
I~E P OI~T OF M A P  S Y S T E M  D A T A  

d : k m a p 3 1 d d h b b # 2  . A S 2  
REPORT GENERATED 08"07-1990 AT 17:45:25 

*********************************** COMMENTS *********************************** 

The drill hole is located in the Patagonia Mtns., Santa Cruz Co., AZ. This assau 

log was prepared by Consulting Geologist James A. Briscoe using the MAP III . 

portable XRay analyzer from Scitec. The analyses were performed on unsplit core 

which has been logged by consultant Harold Downey. The core will be split & std 

assays done. The rejects, pu~-ips & split core will be reMAPed for comparison 

******************************************************************************** 

M A P Scitec Corporation 

ASSAYER 

i. FACE AG-02-02-040 072590 

BLK ELEMENT DESCRIPTION 

(i) AG .25 TO 287 OPT 
(2) MO .004 TO .96~ 
(3) PB .2 TO 6.1% 
(4) ZN .007 TO 5.5~ 
(5) CU .16 TO 2.82% 
(6) CU-TRACK COPPER TRACK 

ID number: 8.2.90. 

ASSY TIME DEPTH 
NUM ASSAYER (sec) (ft) 

1 

2 

(there are 4 assay sets in this ID) 

70 

BLK ASSAY 
r a m - -  

I. 30 (i) 18.4 OPT AG 
(2) 0.00 % M0 
(5) O.O8 % CU 
( 6 ) 0.00 CU-TRACK 

1 ~ 30 (I) 2.0 OPT AG 
"~ (2) 0.00 • M0 

(5) 0.51% CU 
( 6 ) 0,23 CU-TRACK 

I. 30 (!) 0.0 OPT AG 



~PAGE # 2 

4 I. 30 83886.07 

(2) 2.08 % MO 
(5) 0.00 96 CU 
(6) 0.00 CU-TRACK 
(i) 0.0 OPT AG 
(2) 2.01% MO 
(5) 0.00 96 CU 
(6) 0.00 CU-TRACK 

ID number: 8.2.90. 

ASSY TIME DEPTH 
NUM ASSAYER (sec) (ft) 

1 I. 120 12-20 

2 i. 120 20-30 

3 I. 120 30-40 

4 i. 120 40-50 

5 i. 120 50-60 

6 I. 120 60-70 

7 I. 120 70-80 

-~ I .  Ah~"% 120 

(there are 46 assay sets in this ID) 

BLK ASSAY 
ram-- 

(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 

0.0 OPT 
0.00 96 
0.05 96 
0.00 
0.0 OPT 

0.00 96 
0.21 .% 
0.05 
0.0 OPT 

0 . 0 0  96 
0.05 96 
0.00 
0.4 OPT 

0.00 96 
0.22 96 
0.05 
0.0 OPT 

0.00 96 
0.23 96 
0.06 
0.0 OPT 

0.00 % 
0.34 % 
0.12 
0.0 OPT 

0.00 % 
0.40 % 
0.16 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 

9 i. 120 80-90' (i) 
(2) 
(5) 

0.0 OPT 
0.00 96 
0.39 96 

AG 
MO 
CU 

I 
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"i0 

12 

13 

14 

15 

16 

18 

19 

20 

21 

o 

. 

i. 

I. 

I. 

I. 

. 

I. 

. 

. 

. 

. 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

90-i00' 

i00-ii0' 

110-120' 

120-130' 

130-140' 

140-150 

150-160 

160-170 

170-180 

180-190 

190-200 

200-210 

(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(1) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(1) 
(2) 
(5) 
(6) 

• . (1 )  
(2)  
(5)  
(6)  
(1)  
(2)  
(5)  
(6 )  
(1)  
(2 )  
(5 )  
(6 )  
(1)  
(2)  
(5)  
(6)  

0.15 
0.0 OPT 

0.00 % 
0.40 % 
0.16 
0.0 OPT 

0.00 % 
0.29 % 
0.I0 
0.0 OPT 

0 . 0 0  % 
0 . 2 0  % 
0.04 
0.0 OPT 

0.00 % 
0.67 % 
0.32 
0.0 OPT 

0.00 % 
0.96 % 
0.50 
0.0 OPT 

0.00 % 
0.54 % 
0.24 
0.0 OPT 

0.00 % 
0.41% 
0.17 
0.0 OPT 

0.01 96 
0.45 % 
0.19 
0.0 OPT 

0.01 96 
0.28 % 
0.09 
0.0 OPT 

0.00 % 
0.54 % 
0.24 
0.0 OPT 

0.00 % 
0.49 96 
0.21 
0.3 OPT 

0 . 0 0  % 
0.78 96 
0.39 

CU-TRACK 
AG 
MO 
CU 
CU~TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
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22 I. 

. 

24 i. 

25 i. 

26 i. 

27 I. 

2Y, t41~" 9 

29 I. 

30 i. 

31 i. 

32 I. 

33 i. 

120 210-220 

34 i. 

120 220-230 

120 230-240 

120 240-250 

120 250-260 

120 260-270 
v~X'~ "~ °pT A-s 3 

,~-~6~ 270-280 
, z 7  d-L-~ 

120 280 -290  

120 290-300 

120 300-310 

120 310-320 

120 320-330 

120 330-340 

(I) 0.0 OPT 
(2)  0.00 
(5) 0.69 96 
(6) 0.34 
(I) 0.0 OPT 
(2) 0.00  96 
(5) O.69 96 
(6) O.33 
(i) 0.0  OPT 
(2)  0 .00  96 
(5) 0.52 96 
(6) 0.23 
(1) 0.0 OPT 
(2) 0.00 96 
(5) 0.98 96 
(6) 0.51 
(I) 0.0 OPT 
(2) 0.00 96 
(5) 0.82 96 
(6) 0.41 
(I) 0.0 OPT 
(2) 0.00 96 
(5) 0.92 96 
(6) 0.47 
(i) 0.0 OPT 
(2) 0.00 96 
(5) 0.64 96 
(6) 0.30 
(I) 0.0 OPT 
(2) 0.00 96 
(5)  o. 83 96 
(6) 0 . 4 2  
(I) 0.0 OPT 
(2)  o .oo  96 
(5) 0.71 96 
(6) 0.35 
(I) 0.0 OPT 
(2) O. O0 96 
(5) 0.56 96 
(6) 0.26 
(i) 0.0 OPT 
(2) 0.00 % 
(5) 0.89 96 
(6) 0.45 
(i) 0.0 OPT 
(2) 0.00 % 
(5) 0.46 % 
(6) 0 . 2 0  

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TEACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TKACK 



35 

t 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

I. 

I. 

. 

I. 

i. 

. 

. 

I. 

. 

I. 

. 

. 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

340-350 

350-360 

360-370 

370-380 

380-390 

390-400 

400-410 

410-420 

420-430 

430-440 

440-450 

450-460 

(i) 
(2) 
(5) 
(6) 
(I) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(i) 
(2) 
(5) 
(6) 
(I), 
(2) 
(5) 
(6) 
( I )  
(2) 
(5) 
(6) 
(1) 
(2) 
(5) 
(6) 
( I )  
(2) 
(5) 
(6) 
(1) 
(2) 
(5) 
(6) 
( I )  
(2) 
(5) 
(6) 
(1) 
(2) 
(5) 
(6) 
(1) 
(2) 
(5) 
(6) 

0.0 
0.00 
0.89 
0.45 
0.0 

0.00 
0.82 
0.41 
0.0 

0.00 
0.87 
0.44 
0.0 

0.00 
0.62 
0.29 
0.0 

0.00 
0.64 
0.31 
0.0 

0.01 
0.89 
0.45 
0.0 

0.01 
0.97 
0.50 
0.0 

0.00 
0.80 
0.40 
0.0 

0.63 
0.30 
0.0 

0.00 
0.59 
0.28 
0.0 

0.00 
0.90 
0.46 
0.0 

0.00 
0.55 
0.25 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 
% 

OPT 

OPT 

OPT 

OPT 

OPT 

OPT 

D ~  

,/z 

/2- 

L>q 

• 2z9 

,IZ 

,/.y- 

./7 

/-5 
s 

AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
/~ 

CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 
AG 
MO 
CU 
CU-TRACK 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

JOB NO. TAJ 670 
August 31, 1990 

BB-3 1-2 TO 
BB-3 60-70 

PAGE 1 OF 1 

j ) ,5  

Analysis of 7 Drill Core Samples 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
Au Ag Cu 

(oz/t) (oz/t) (%) 

2 BB-3 
3 BB-3 
4 BB-3 
5 BB-3 

6 BB-3 
7 BB-3 

14-20 <.002 <.01 .13 
20-30 <.002 .02 .55 
30-40 <.002 <.01 .80 
40-50 <.002 .03 , .51 

50-60 <.002 <.01 ~ 1.30 
60-70 <.002 <.01 .62 

cc: Mr. John Malusa 

/~3A,~CO Incorporated 

4 1990 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 822-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASA£CO incorpora[ed 

SIP 1 O 1990 

SW ExpLu+ a+,u,~ 

JOB NO. TAJ 673 
September 5, 1990 

BB-3 70 TO 210 
PAGE 1 OF 1 

Analysis of 15 Drill Cutting Samples 

FIRE ASSAY 
Au Ag Cu 

ITEM SAMPLE NUMBER (oz/t) (oz/t) (%) 

5~ 
"+ 6, ,oq ~% 

7 

q~,~,6011%, BB-3 70-80 <.002 .16 .28 
7~ ................. 2 ......... BB-3 80-90 ............. <.002 ..................... ,08 ............. 

3 BB-3 90-100 <.002 <.01 .06 

5 BB-3 I00-Ii0 <.002 .01 .ii 

6 BB-3 110-120 <.002 .01 .I0 
7 BB-3 120-130 <.002 .05 .18 
8 BB-3 130-140 <.002 <.01 .18 
9 BB-3 140-150 <.002 <.01 .07 

i0 BB-3 150-160 <.002 <.01 .01 

ii BB-3 160-170 <.002 <.01 .05 
12 BB-3 170-180 <.002 <.01 .01 
13 BB-3 180-190 <.002 .03 .08 
14 BB-3 190-200 <.002 .15 .04 
15 BB-3 200-210 <.002 <.01 <.01 

cc: ASARCO INCORPORATED 
Attn: Mr. John Malusa 
Southwestern Exploration 
P. O. Box 5747 
Tucson, AZ 85703 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A, Martin 
Arizona Registered Assayer No. 11122 

I I i i 



SKYLINE LABS, INC. 
1775  W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO lnco~po~ ~!~. 

$EP 1 7 1990 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

SW Explul au,,m 

JOB NO. 
September 

TAJ 681 
14, 1990 

BB-3 210-450 
PAGE 1 OF 2 

Analysis of 26 Drill Cutting Samples 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
CU 
(%) 

2 BB-3 210-220 
3 BB-3 220-230 
4 BB-3 230-240 
5 BB-3 240-250 

6 BB-3 250-260 
7 BB-3 260-270 
8 BB-3 270-280 
9 BB-3 280-290 

i0 BB-3 290-300 

i i  BB -3  3 0 0 - 3 1 0  
----1-2 .......... B.B~3-.301~.3.03 

13 BB-3 310-320 
14 BB-3 320-330 
15 BB-3 330-340 

16 BB-3 340-350 
17 BB-3 350-360 
18 BB-3 360-370 
19 BB-3 370-380 
20 BB-3 380-390 

.002 .07 .07 
<.002 .i0 .12 
<.002 .II .04 
<.002 .01 .06 

<.002 .05 .09 
<.002 .01 .12 
<.002 <.01 .07 
<.002 .04 .07 
<.002 .09 .08 

.004 .07 

.008 ..... 1.50 

.004 .03 

.002 .04 
<.002 .01 

.05 
• 21 ...................... 
.06 
.03 
.07 

<.002 <.01 .06 
<.002 <.01 .07 
<.002 <.01 .i0 
<.002 .02 .04 
<.002 <.01 .09 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Asuyer No, 11122 

I I II III m IIil 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 681 
September 14, 1990 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
Cu 
(%) 

21 BB-3 390-400 
22 BB-3 400-410 
23 BB-3 410-420 
24 BB-3 420-430 
25 BB-3 430-440 

26 BB-3 440-450 

<. 002 
<.002 
<.002 
<.002 
<.002 

<.002 

<.01 
.02 

<.01 
<.01 
<.01 

<.01 

.05 

.06 

.03 

.07 

.I0 

.06 

cc: ASARCO INCORPORATED 
Attn: Mr. John Malusa 
Southwestern Exploration 
P. O. Box 5747 
Tucson, AZ 85703 

+-SEP, 1 +7+ 1990 
SW Explolauun 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

I I i i 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

$6P I 7 1990 

Job No. TAJ 681 
September 14, 1990 

BB-3 210-450 

Analysis of 26 Drill Cutting Samples 

26 Au&Ag(oz/t) @ $i0.00 .................................. $260.00 
26 Cu(%) @ $5.15 ......................................... $133.90 
26 samples crushed, split and pulverized @ $4.80 ........ $124.80 

Totals $518.70 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

III I 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. J.D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASARCO h'~co;po~ated 

SEP I 7 1990 
SVv ,. ~,p~ui a ~ u h  

JOB NO. TAJ 684 
September 14, 1990 

BB-3 450 TO 725 
PAGE 1 OF 2 

Jba  

Analysis of 29 Drill Core Samples 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
Cu 
(%) 

Z. ciZ 
K/6- 5Oo: fl lO : - ~  ~ o, o T d~ 
) 

i'~'q I 

1 BB-3 450-460 
2 BB-3 460-470 
3 BB-3 470-480 
4 BB-3 480-490 
5 BB-3 490-500 

6 BB-3 500-510 
7 BB-3 510-520 
8 BB-3 520-530 
9 BB-3 530-540 

I0 BB-3 540-550 

ii BB-3 550-560 
12 BB-3 560-570 
13 BB-3 570-580 
14 BB-3 580-590 
15 BB-3 590-600 

16 BB-3 600-610 
17 BB-3 610-620 
18 BB-3 620-630 
19 BB-3 630-640 
20 BB-3 640-650 

.002 <.01 

.002 <.01 
<.002 <.01 
<.002 <.01 
<.002 .02 

<.002 .03 
<.002 <.01 
<.002 .04 
.002 <.01 

<.002 <.01 

.i0 

.05 

.07 

.08 

.06 

.14 

.20 

.17 

.ii 

.05 

<.002 .04 .13 
<.002 .13 .39 
.002 .12 .18 
.002 .04 .i0 
.004 <.01 .02 

.004 .06 .18 
<.002 .02 .30 
<.002 .02 .33 
.004 .23 .55 

<.002 .08 .40 

Charles E. Thompson 
Adzona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

I II II 111 II 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622 -4836  

AoARuO l i tCO;po i  ~ e  

SEP 1 7 1990 
JOB NO. TAJ 684 

September 14, 1990 
PAGE 2 OF 2 

FIRE ASSAY 
Au Ag CU 

ITEM SAMPLE NUMBER (oz/t) (oz/t) (%) 

21 BB-3 650-,660 .002 .13 .35 
,%,~,,,~ 22 BB-3 660-670 <.002 .ii .19 

60~-~10~IZO= ~'~ 23 BB-3 670-680 <.002 <.01 .30 
24 BB-3 680-690 .002 .ii .36 
25 BB-3 690-700 .002 <.01 .33 

/z- -~6 . . . . . . .  --BB--3-.- -7-O-1---7 0.3 .................................... L,"006 .............. 1 ' Ow4 .......... Q 3 "2 ....................................... ~;~ 
27 BB-3 700-710 <.002 .04 .36 
28 BB-3 710-720 <.002 <.01 .19 

...................................... 29 ......... BB-3 720-725- .................... <.--062 ........................... :02 ............. .-02 ; : " 

cc: Asarco Incorporated 
Attn.: Mr. John Malusa 
Southwestern Exploration 
P.O. Box 5747 
Tucson, Arizona 85703 

77__.o : -?Od : "------- = O, I~"C~ 
70/-- 

= 7 0 8  = 7"T= 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602)  622-4836 

INVOICE 
NET 30 DAYS 

ASARCO INCORPORATED 
Attn: Mr. J.D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

/~SARCO (~3co~p,~t~ed 

$6P 1 7 1990 
SW Exploa aL~u~'j 

Job No. TAJ 684 
September 14, 1990 

BB-3 450 TO 725 

Analysis of 29 Drill Core Samples 

29 Au&Ag(oz/t) @ $I0 00 $290 00 . . . . . . . . . . . . . . . . . e o e o o o e .  . . . e . e e e .  

29 CU(%) @ $5.15 ......................................... $149.35 
29 samples crushed, split and pulverized @ $6.52 ........ $189.08 

Totals $628.43 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



ASNtCO Southwestern Exploration Division 

September 17, 1990 

J 

J.D. Sell 

Assay Checks 
Thunder Mountain 
Santa Cruz County, AZ 

/ 

For hole BB-3 both Standards C & D, Asarco multi-element standards, and 
resubmitted rejects from hole BB-2 were used. 

Values of the standards are as follows: 

Element 
and Units C (95% confid.) D (95% confid.) 

Au oz/ton 0.056 ± 0.002 

Ag oz/ton ~ 0.005 

Cu % 0.05 ± .~02 
\ 
\ 
\ 

S k y l i n e  R e s u l t s  f o r  S t anda rds  us~t. on Hole BB-3 

0.008 ± 0.0003 

0.119 ± 0.004 

0.012 ± .0004 

\ 
\ 

Standard Interval Au (oz/t) \~ (oz/t) Cu (%) 
\ 

C I-2 .046 ~ .13 

c I00-I01 .050 .o6 

D 201-202 .006 .01 

Resubmitted Rejects 

Hole # Interval Au (oz/t) Ag (oz/t) Cu (%) 

original BB-2 260-270 .001 1.74 .21 
resubmit BB-3 301-303 .008 1.50 .21 

original BB-2 270-280 .002 1.28 .32 
resubmit BB-3 701-703 .006 1.04 .32 

JJM:mek f John J. Malusa 



J bG 

Exploration Department 
Soumwestern United Sta~es Division 

September 20, 1990 

RECEIVED FROM ASARCO: 

Rejects 
ppm Ag % Cu Pulps (BB-2)* 

7.6 <0.01 
I .6 0.01 
0.2 0.02 
4.7 0.05 
1.2 0.11 
3.4 0.20 
5.O O.28 
3.2 0.31 
I .7 0.41 
7.9 0.43 
0.9 0.48 
4.O O.51 
5.O O.58 
2.7 0.72 
I .8 0.82 

170-180 
500-510 
20-30 

400-410 
150-160 
220-230 
280-290 
340-350 
120-130 
310-320 
40-50 
60-70 
50-60 
70-80 
80-90 

*Pulps to be returned within 30 days. 

~)ate Signed Jim" Br:fscoe 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



Southwestern Exploration Division 

September 28, 1990 

l" ,g 

J.J. Mal usa 

Thunder Mountain Project 
Drill Holes 
Santa Cruz County, AZ 

When you have completed a drill hole and have the assays, replot the 
hole on to the sketch sections at its proper dip and length and 
replot the top and bottom of the mineralized zone for submitting 
with your Monthly Reports. 

Submit to D. Melhado to keep his originals up-to-date. 

JDS:mek / James D. Sell / 
7 

f 

cc: W.L. Kurtz 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

OCT I 0 1990 
ASARCO INCORPORATED 
Attn: Mr. James D. Sell ~.~,~,,,~ ............. 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Job No. 
October 

BB-4 

TAJ 688 
9, 1990 
(1-500) 

~<~ 

Analysis of 54 Drill Core Samples 

54 Au&Ag(oz/t) @ $i0.00 .................................. 
54 Cu(%) @ $5.15 ......................................... 
54 samples crushed, split and pulverized @ $4.65 ........ 

Totals 

$540.00 
$278.10 
$251.10 

$1069.20 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No, 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC" 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

 rb5 

-Yri 

Job No. TAJ 690 
October 9, 1990 
BB-4 (500-797) 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration ~p~ I ~ ~01~0 
P.O. Box 5747 
Tucson, AZ 85703 J . ~ , ~  .......... 

Analysis of 33 Core Samples 

33 Au&Ag(oz/t) @ $i0.00, ................................. 
33 Cu(%) @ $5.15 ......................................... 
33 samples crushed, split and pulverized @ $4.60 ........ 

Totals 

$330.00 
$169.95 
$151.80 

$651.75 

* Multi Element Discount 

f7 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered AsSayer No. 11122 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JOB NO. TAJ 688 
October 9, 1990 

BB-4 (1-500) 
PAGE 1 OF 3 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 54 Drill Core Samples 

D,;T n#, I0  I990 
G77 kXi:Jo~ a~,u,i 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag CU 

(oz/t) (oz/t) (%) 

1 . . . . . .  B B - 4  1 - 2  . 0 5 0  . 2 1  . 0 5  
- 2 . . . . . . . .  B B - 4 - 7 - I 0  . 0 0 4  * 6 2  . 4 3  

3 BB-4 10-20 .008 .17 .59 
4 BB-4 20-30 <.002 .08 .83 
5 BB-4 30-40 <.002 <.01 .38 

6 BB-4 40-50 <.002 .08 .29 
7 BB-4 50-60 <.002 .06 .58 
8 BB-4 60-70 <.002 <.01 .59 
9 BB-4 70-80 <.002 <.01 .18 

i0 BB-4 80-90 <.002 <.01 .24 

ii BB-4 90-100 <.002 .03 .65 
12 BB-4 i00-ii0 <.002 .16 1.29 
13 BB-4 110-120 <.002 <.01 .44 
14 BB-4 120-130 <.002 <.01 .14 
15 BB-4 130-140 <.002 .02 .49 

# 

!&,~ I?0 ,~ !~,'o 

t a  ~ 

~,-19o ,: ~ , d ~ / , t t =  , o , o  ~ 7 

16 BB-4 140-150 <.002 <.01 .39 
17 BB-4 150-160 <.002 <.01 .41 
18 BB-4 160-170 .006 .01 .26 
19 BB-4 170-180 .004 .01 .30 
20 BB-4 180-190 .002 <.01 .34 

21 BB-4 190-200 .004 <.01 .06 
22 BB-4 200-210 <.002 <.01 .03 <~ 

< - - - 2 - 3 - - - - - B B - 4 - ~ - 2 0 2  ...................... .-Ot,0 ................. 2& . . . . . . . . .  -,05 . . . . . . . . . .  ~ , :  . . . . . . . . . .  

24 B B - 4  2 1 0 - 2 2 0  . 0 0 2  < . 0 1  . 0 3  
25 B B - 4  2 2 0 - 2 3 0  < . 0 0 2  < . 0 1  < . 0 1  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
( 6 0 2 )  6 2 2 - 4 8 3 6  

JOB NO. TAJ 688 
October 9, 1990 

PAGE 2 OF 3 

FIRE ASSAY 
Au Ag Cu 

ITEM SAMPLE NUMBER (oz/t) (oz/t) (%) 

26 BB-4 230-240 <.002 <.01 <.01 
27 BB-4 240-250 <.002 <.01 <.01 
28 BB-4 250-260 .002 <.01 <.01 
29 BB-4 260-270 <.002 <.01 <.01 
30 BB-4 270-280 <.002 <.01 <.01 

31 BB-4 280-290 <.002 <.01 <.01 
32 BB-4 290-300 <.002 <.01 <.01 
33 BB-4 300-310 <.002 <.01 .02 
34 BB-4 310-320 <.002 <.01 .03 
35 BB-4 320-330 .002 <.01 .14 

k 

l ~ / o  - 5q0; I#D 

36 BB-4 330-340 .002 <.01 .09 
37 BB-4 340-350 .004 <.01 .19 
38 BB-4 350-360 .006 <.01 .19 
39 BB-4 360-370 <.002 <.01 .19 
40 BB-4 370-380 .004 <.01 .13 

41 BB-4 380-390 <.002 .02 .19 
42 BB-4 390-400 <.002 .01 .62 
43 BB-4 400-410 .008 .07 .02 ~ , ~  

- 4 - 5 - - - - - B B ~ 4 ~ - 4 0 3 - - 4 0 - 4  . . . . . .  < - . ~ O 0 2  . . . . . . . . . . . . .  ~ 0 ~  . . . . . . . . . . . . .  ~ 4 . &  . . . . . .  ( - z ~ t ~  '~  

t 

46 BB-4 410-420 <.002 <.01 .41 ~O-~: ~ "  
47 BB-4 420-430 <.002 <.01 .30 
48 BB-4 430-440 <.002 <.01 .44 h ........ . ~ ~,5~ 
49 BB-4 440-450 .002 <.01 .44 .... -~° ~'~ 
50 BB-4 450-460 .006 <.01 .34 ~ 

~ f t f e ~  

//I 
\ 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 688 
October 9, 1990 

PAGE 3 OF 3 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
Cu 
(%) 

51 
52 
53 
54 

BB-4 460-470 
BB-4 470-480 
BB-4 480-490 
BB-4 490-500 

.006 
<.002 
< • 002 
.002 

<.01 
<.01 
<.01 
<.01 

.35 

.12 

.28 

cc: Mr. John Malusa 

~:7;,- t,/O; t:qo ~ 

/ 
/ : 

/ 

/ 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

I III I I 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JOB NO. taj 690 
October 9, 1990 

BB-4 (500-797) 
PAGE 1 OF 2 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

1990 
I 

Analysis of 33 Core Samples 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
CU 
(%) 

1 BB-4 500-510 .002 <.01 
~--~Br--'&~O~--5"O~ ........................... ~050 ............... ~ 2 T  ~ 

3 BB--4 510--520 .004 .01 
4 BB--4 520--530 .002 <.01 
5 BB--4 530--540 .004 <.01 

19 
.O6 ..... 
.22 
.20 
.13 

6 BB-4 540-550 .004 <.01 .26 
7 BB-4 550-560 .004 <.01 .07 
8 BB-4 560-570 <.002 <.01 .07 
9 BB-4 570-580 .006 <.01 .I0 

i0 BB-4 580-590 .004 <.01 .17 

ii BB-4 590-600 .002 <.01 .20 
12 BB-4 600-610 .002 <.01 .i0 ~ ~ 

1 4  B B - 4  6 1 0 - 6 2 0  . 0 0 4  < . 0 1  . 0 3  

1 5  B B - 4  6 2 0 - 6 3 0  . 0 0 2  < . 0 1  . 0 8  

16 BB-4 630-640 <.002 <.01 .03 
17 BB-4 640-650 <.002 <,01 .09 
18 BB-4 650-660 <.002 <.01 .05 
19 BB-4 660-670 <.002 <.01 .02 
20 BB-4 670-680 <.002 <.01 .03 

21 BB-4 680-690 <.002 <.01 .01 
22 BB-4 690-700 <.002 <.01 .01 
23 BB-4 700-710 <.002 <.01 .05 ~,siy ~ 

- - 2 4  .............. B B - - 4 - - 7 0 - 3 - 7 0 4  ................................. ; 0 0 2  ............ < T 0 - 1  . . . . . . . . . . . .  ~ 6 0  ............... 

2 5  B B - 4  7 1 0 - 7 2 0  < . 0 0 2  < . 0 1  . 0 3  

Charles E. Thompson 
Adzona Registered Assayer No. 9427 

William L. Lehmbeck 
Adzona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. taj 690 
October 9, 1990 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
Cu 
(%) 

26 
27 
28 
29 
30 

31 
32 
33 

cc: Mr. John 

BB-4 720-730 
BB-4 730-740 
BB-4 740-750 
BB-4 750-760 
BB-4 760-770 

BB-4 770-780 
BB-4 780-790 
BB-4 790-797 

Malusa 

<.002 
<.002 
<.002 
<.002 
<.002 

<.002 
<.002 
<.002 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 

.02 

.02 

.01 

.03 

.04 

.04 

.01 

.01 

~ ~  " / 

Charles E. Thompson 
Adzona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A, Martin 
Arizona Registered Assayer No. 11122 

. . . . . . .  • " . . . . . .  d . "  . ' 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

r 2 4 1990 
SW l:XpLui ~,o,i 

JOB NO. TAJ 693 
October 22, 1990 

BB-5 10-270 
PAGE 1 OF 2 

%.7 ,<,2,, j 

Analysis of 28 Drill Core Samples 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
CU 
(%) 

1 BB-5 10-20 
2 BB-5 20-30 
3 BB-5 30-40 
4 BB-5 40-50 
5 BB-5 50-60 

<.002 
<. 002 
<.002 
<.002 
<.002 

6 BB-5 60-70 
7 BB-5 70-80 
8 BB-5 80-90 
9 BB-5 90-100 

i0 BB-5 I00-ii0 

< 
< 
< 
< 

.002 

.002 

.002 

.002 

.004 

- !! B~-5 101-102 
12 BB-5 110-120 
13 BB-5 120-130 
14 BB-5 130-140 
15 BB-5 140-150 

< 

< 

. 0 5 5  

. 0 0 2  

. 0 0 2  

. 0 0 2  

. 0 0 2  

16 BB-5 150-160 
17 BB-5 160-170 
18 BB-5 170-180 
19 BB-5 180-190 
20 BB-5 190-200 

<.01 
<.01 
<.01 

<.01 
<.01 

-2q-----4B~-24~--203 
22 BB-5 200-210 

23 BB-5 210-220 
24 BB-5 220-230 
25 BB-5 230-240 

~Q Charles E. Thompson 
Arizona Registered Assayer No. 9427 

<.01 
<.01 
<.01 
<.01 
.03 

.23 
<.01 
<.01 
<.01 
.03 

.02 

.02 

.02 

.03 

.04 

.04 

.07 

.04 

.01 

.02 

g 

/m- 25o 

-'2ZO' -- ----- 2.2- 

.05 

.08 

.i0 

.13 

<.002 <.01 .06 
<.002 <.01 .03 
<.002 <.01 .06 
<.002 <.01 .01 
<.002 <.01 .02 

I L-IJ 
.v~0 .07- .OT -:~ 

<.002 <.01 .02 
.004 .05 .03 

| <.002 .03 .06 
<.002 <.01 .19 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Amyar  No. 11122 



IW 

SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602)  622-4836 

JOB NO. TAJ 693 
October 22, 1990 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
CU 
(%) 

26 
27 
28 

BB-5 240-250 
BB-5 250-260 
BB-5 260-270 

<.002 
<. 002 
<.002 

<.01 
<.01 
<.01 

.25 

.24 

.12 

cc: Mr. John Malusa # 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106  
Tucson, Arizona 85703  
(602) 6 2 2 - 4 8 3 6  

INVOICE 
NET 30 DAYS 

AS 

AS~CO rNCOI~O~TED 0C[ 2 4 1990 
Attn: Mr. James D. Sell 
Southwestern Exploration Sw Lxp~, ...... 
P.O. Box 5747 
Tucson, AZ 85703 

Job No. TAJ 693 
October 22, 1990 

BB-5 10-270 

Analysis of 28 Drill Core Samples 

28 Au&Ag(oz/t) @ $i0.00 .................................. 
28 cu(%) @ $5.15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

28 samples crushed, split and pulverized @ $4.69 ........ 

Totals 

$280.00 
$144.20 
$131.32 

$555.52 

APPROVED FOR PAYMENT 

By:. 

~(Signature). 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Asuyer No. 9425 

James A. Martin 
Arizona Registered Auwer No. 11122 



S K Y L I N E  L A B S ,  I N C .  
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 822-4836 

REPORT OF ANALYSIS 

J~.~ 

JOB NO. TAJ 695 
October 24, 1990 

BB-5 270-370 
PAGE 1 OF 1 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of Ii Drill Core Samples 

AS,~.2CO tnc:~;i}o ~ a :as  

OC[ 2 6 1990 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
Cu 
(%) 

1 BB-5 
2 BB-5 
3 BB-5 
4 BB-5 
5 DD 5 

6 BB-5 
7 BB-5 
8 BB-5 
9 BB-5 

i0 BB-5 

ii BB-5 

cc: Mr. John Malusa 

270-280 <.002 <.01 
280-290 <.002 <.01 
290-300 <.002 .03 
300-310 <.002 <.01 
3 ~  .010 .03 

t D ° s 
236-3/ "- #'o 

• /,Z3 
• 08  -- - p -  -- o , ) &  
. 1 3  

12  ~ ' o ' ~  Z ~ , / &  • 
, 1 0  . . . .  

310-320 <.002 <.01 .05 
320-330 <.002 .01 .06 
330-340 <.002 <.01 .03 
340-350 <.002 <.01 .03 
350-360 <.002 <.01 .07 

360-370 <.002 <.01 .05 

t 

310"- ~'0o 

= 0 , o 4 1  

-- C , / O o  

Charles E, Thompson 
Adzona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC 
1775W Sahuaro D r -  P O  Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. TAJ 695 
October 24, 1990 

BB-5 270-370 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85"703 

Analysis of ii Drill Core Samples 

ii Au&Ag(oz/t) @ $i0.00 .................................. 
11 cu(%) @ $5.15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ii samples crushed, split and pulverized @ $4.65 ........ 

Totals 

$ii0.00 
$56.65 
$51.15 

$ 2 1 7 . 8 0  

:0CT 2 6 1900 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No, 11122 

II I IIII I I II IIIIII I I I II I I I I I I I I i i 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JLE 

JOB NO. TAJ 699 
November 6, 1990 

BB-5 370-570 
PAGE 1 OF 2 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 22 Split Core Samples 

ITEM SAMPLE NUMBER 

FIRE 
AU 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
Cu 
(%) 

1 BB-5 370-380 
2 BB-5 380-390 
3 BB-5 390-400 
4 BB-5 400-410 

6 
7 
8 
9 

I0 

ii 
12 
13 
14 
15 

BB-5 410-420 
BB-5 420-430 
BB-5 430-440 
BB-5 440-450 
BB-5 450-460 

BB-5 460-470 
BB-5 470-480 
BB-5 480-490 
BB-5 490-500 
BB-5 500-510 

<.002 
<.002 
<.002 
<.002 

t%~f% 

• v ~ v  

<.002 
<.002 
<.002 
<.002 
<.002 

<. 002 
<.002 
<.002 
<.002 
<.002 

.05 
<.01 
<.01 
<.01 
.15 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

.04 

.02 

.01 

.04 

.o5 

.01 

.01 
<.01 
.01 
.04 

.01 

.07 

.01 

.02 

.02 

NOV 1990 

• SW Exp~orauon 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 699 
November 6, 1990 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
Cu 
(%) 

---16 ~D_= ~03-50~ 
17 BB-5 510-520 
18 BB-5 520-530 
19 BB-5 530-540 
20 BB-5 540-550 

21 
22 

BB-5 550-560 
BB-5 560-570 

.00~ .18 
<.002 <.01 
<.002 <.01 
<.002 <.01 
<.002 <.01 

<.01 
.01 
.01 
.01 

<.002 <.01 <.01 
<.002 <.01 <.01 

cc: ASARCO INCORPORATED 
Attn: Mr. John J. Malusa 
Southwestern Exploration 
P. O. Box 5747 
Tucson, AZ 85703 

NOV i6 1990 

Charles E. Thompson William L. Lehmbeck James A Martin 
Arizona Registered Assayer No, 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. TAJ 699 
November 6, 1990 

BB-5 370-570 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 22 Split Core Samples 

22 Au&Ag(oz/t) @ $i0.00 .................................. 
22 Cu(%) @ $5.15 ......................................... 
22 samples crushed, split and pulverized @ $4.77 ........ 

Totals 

$220.00 
$i13.30 
$104.94 

$438.24 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

8 1990 
SW Explora[ion 

JOB NO. TAJ 700 
November 6, 1990 

BB-5 570 TO 800 
PAGE 1 OF 2 

Analysis of 25 Drill Core Samples 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
CU 
(%) 

1 BB-5 570-580 
2 BB-5 580-590 
3 BB-5 590-600 

5 BB-5 600-610 

6 BB-5 610-620 
7 BB-5 620-630 
8 BB-5 630-640 
9 BB-5 640-650 

i0 BB-5 650-660 

Ii BB-5 660-670 
12 BB-5 670-680 
13 BB-5 680-690 
14 BB-5 690-700 
15 ~D 5 7 °4 ~A 

16 BB-5 700-710 
17 BB-5 710-720 
18 BB-5 720-730 
19 BB-5 730-740 
20 BB-5 740-750 

<.002 
<.002 
<. 002 
.010 

<.002 

<.002 
<.002 
<.002 
.002 

<.002 

<.002 
<.002 
<.002 
<. 002 
s t%t%~ 

< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  

<.01 
<.01 
<.01 
.08 

<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
.01 

<.01 
<.01 
.04 

<.01 
<.01 
<.01 
<.01 
<.01 

.01 

.02 

.04 
t%1 

• v~. 

.05 

.03 

.03 

.05 

.07 

.02 

.03 

.02 
____0_/_3_ 

.22 

.04& 

.04 

.03 

.07 

.15 

.16 

( qO- -~ge: ~tJ 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro  Dr. • P.O. Box 50106 
Tucson,  A r i zona  85703 
(602) 622-4836 

NOV 8 1990 
SW Exp~)~auon 

JOB NO. TAJ 700 
November 6, 1990 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
Cu 
(%) 

21 BB-5 750-760 
22 BB-5 760-770 
23 BB-5 770-780 
24 BB-5 780-790 
25 BB-5 790-800 

<.002 
<.002 
<. 002 
<.002 
<.002 

<.01 
.01 
.01 

<.01 
.02 

.04 

.ii 

.08 

.02 

.03 

cc: ASARCO INCORPORATED 
Attn: Mr. John J. Malusa 
Southwestern Exploration 
P. O. Box 5747 
Tucson, AZ 85703 

/ 
//IIIPI/- / ,.~ ~'2A 

/ 
~.i-. 

=_ck 

b 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

8 {990 
SW Lxp~, ~,uu 

Job No. TAJ 700 
November 6, 1990 
BB-5 570 TO 800 

Analysis of 25 Drill Core Samples 

25 Au&Ag(oz/t) @ $i0.00 .................................. 
25 Cu(%) @ $5.15 ......................................... 
25 samples crushed, split and pulverized @ $4.80 ........ 

Totals 

$250.00 
$128.75 
$120.00 

$498.75 

Charles E. Thompson William L. Lehmbeck James Ao Martin 
Arizona Registered Assayer No, 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



ASP.qCO Southwestern Exploration Division 

November 12, 1990 

s 

J.J. Malusa 

Rejects BB-2, -3, -4 
Bucket Breccia Zone 
Thunder Mountain Project 
Santa Cruz County, AZ 

Pull the following rejects to be delivered to Skyline for them to prepare 
a composite to be used in leach tests by Met-Con. 

Skyline should submit a head assay with the following values: Total 
copper, copper oxide, copper sulfide, gold, silver, arsenic, antimony, 
and whole rock (Si02, Al2Os, MgO, CuO, Na20, KzO, Fe2Os, and FeO) as 
well as the bulk composite. 

The leach procedures will be confirmed with D.E. Crowell. 

Hole Footage Estimated % Copper 

BB-2 40-140 0.47 
BB-3 14-90 0.60 
BB-4 10-190 0.47 

JDS:mek / James D. Sell / 

cc: D.E. Crowell 
W.L. Kurtz 

/ 7c.~ 5" 
1 7  E-., ~ .  I 

II 



Southwestern Exploration Division 

November 16, 1990 

j 

FILE NOTE 

Assay Checks 
Thunder Mtn. Project 
Patagonia Mountains 
Santa Cruz County, AZ 

Based on the Fletcher Standards for the "C" and "D" standards, it would 
appear that Skyline is 40%-55% low in their silver assays and good 
(with one bust) in the copper assays (BB-4, 402-403). 

In rerunning submitted rejects, Skyline appears to be good in silver, 
with one large discrepancy (BB-3, 630-640), and good in copper, with 
again one large difference (BB-3, 50-60). 

Gold values were not considered. 

JDS:mek 
Att. 

/ James D. Sell / 

CC: F.T. Graybeal 
D.I. Fletcher 
W.L. Kurtz 
J.J. Malusa 



Assay Checks 
Thunder Mountain Project 

November 16, 1990 

t'C" Standard 
Ag = 0.260 opt 
Cu = 0.05% 

Skyline Results: 

Ag 

0.09 
o.15 
0.21 
0.21 
0.21 
0.23 
0.16 

1.1o/7: 
:o.157 

overall 
LOW 
±4o% 

Cu 

0.13 
0.06 
0.05 
0.05 
0.06 
0.05 
0.05 

O.45/7= 
:O.064 

Good 

"D" Standard 
Ag = O.119 opt 
Cu : O.O12% 

Skyline 

Ag 

O.08 
0.05 

<0.01 
O.O7 
0.03 
O.08 

Resul ts : 

0.32/6:  
:0.053 

overall 
LOW 
by ±55% 

Cu 

0.01 
- 8 : 5 7 - b u s t  

0.01 
0.01 
0.02 
0.01 

0.0615= 
=0.012 

Good 
w/1 bust 



ASARCO Southwestern Exploration Division 

November 9, 1990 

J.D. Sell 

Assay Checks 
Thunder Mountain Project 
Santa Cruz County, AZ 

For holes BB-3, 4, and 5, both C & D, Asarco multi-element standards, and 
resubmitted rejects from holes BB-2, 3 and 4 have been used. 

Values of the standards are as follows: 

Element & Units C (95% confid.) 

Au oz/ton 0.056 ± 0.002 
Ag oz/ ton 0.260 ± 0.005 
Cu % 0.05 ± 0.002 

D (95% confid.) 

0.008 ± 0.0003 
0.119 ± 0.004 
0.012 ± 0.0004 

Skyline Results for Standards used on BB-3, 4 and 5 

Standard Hole # Interval Au (oz/t) Ag (oz/t) 

C BB-3 I-2 0.046 0.09 
C BB-3 100-101 0.050 0.15 
D BB-3 201-202 0.006 0.08 
C BB-4 I-2 0.050 0.21 
C BB-4 201-202 0.010 0.21 
D BB-4 402-403 <0.002 0.05 
C BB-4 501-502 0.050 0.21 
D BB-4 602-603 0.010 <0.01 
C BB-5 101-102 0.055 0.23 
D BB-5 202-203 0.010 0.07 
D BB-5 302-303 0.010 0.03 
C BB-5 401-402 0.050 0.16 
D BB-5 602-603 0.010 0.08 

Resubmitted Rejects 

Cu (~) 

013 
0 O6 
0 01 
0 O5 
0 O5 
057) 
0 06 
0 01 
0 O5 
0 01 
0 O2 
0 O5 
0 01 

Hole # Interval (ft.) Au (oz/t) Ag (oz/t) Cu (%) 

Original BB-2 260-270 0.001 1.74 0.21 
Resubmit BB-3 301-303 0.008 1.50 0.21 

Original BB-2 270-280 0.002 1.28 0.32 
Resubmit BB-3 701-703 0.006 1.04 0.32 

Original BB-3 50-60 <0.002 <0.01 1.30 
Resubmit BB-4 403-404 <0.002 <0.01 0 44 I 

Original BB-3 630-640 0.004 0.23 0.55 
Resubmit BB-4 703-704 0.002 <0.01 0.60 

Original BB-4 100-110 <0.002 0.16 1.29 
Resubmit BB-5 503-504 0.004 0.18 1.27 

Original BB-4 390-400 <0.002 0.01 0.62 
Resubmit BB-5 703-704 <0.002 0.04 0.62 

JJM:mek 

cc: W.L. Kurtz 

/ 

/ J.J. M/usa 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

DEC4 1990 
$W £xploJa~,u, 

JOB NO. TAJ 702 
November 30, 1990 

BB-6 (20 TO 280) 
PAGE 1 OF 2 

Analysis of 28 Drill Core Samples 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
Cu 
(%) 

1 BB-6 20-30 .002 .36! 
2 BB-6 30-40 .008 <.01 
3 BB-6 40-50 .006 .08 
4 BB-6 50-60 .004 .03 
5 BB-6 60-70 .002 .06 

9o- 9D : 7t j 

81 ' o 
. 1 8  L . .  - 7  " 

.15 --_ 37"g f,. 

.44 

.30 

6 BB-6 70-80 .002 .14 .26 
7 B B - 6  8 0 - 9 0  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  0 0 4  , 3 1  _~ . 4 6  
8 BB-6 90-100 .002 .12 .18 
J ~ G ~"~" 102 .vuû ~̂  .18 .06 

i0 BB-6 i00-ii0 .002 .05 .19 

ii BB-6 110-120 .002 <.01 .21 
12 BB-6 120-130 <.002 <.01 .07 
13 BB-6 130-140 .002 <.01 .08 
14 BB-6 140-150 <.002 .07 .26 
15 BB-6 150-160 .002 <.01 .13 

16 BB-6 160-170 .006 <.01 .06 
17 BB-6 170-180 <.002 <.01 .14 
18 BB-6 180-190 <.002 <.01 .08 
19 BB-6 190-200 <.002 .03 .07 

. . . . . . . . . . .  07 .02 

21 BB-6 200-210 <.002 <.01 .05 
22 BB-6 210-220 <.002 <.01 .16 
23 BB-6 220-230 <.002 .09 .23 
24 BB-6 230-240 .002 <.01 .12 
25 BB-6 240-250 <.002 <.01 .14 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box  50106 
Tucson, Ar izona 85703 
(602) 622-4836 

JOB NO. TAJ 702 
November 30, 1990 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
CU 
(%) 

26 BB-6 250-260 
27 BB-6 260-270 
28 BB-6 270-280 

<.002 
<.002 
<.002 

<.01 
.05 

<.01 

.08 

.13 

.15 

CC : Asarco Incorporated 
Attn.: Mr. John J. Malusa 
Southwestern Exploration 
P.O. Box 5747 
Tucson, Arizona 85703 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 57 Split Core Samples 

~:~'< ..-'> 

JOB NO. TAJ 705 
December 7, 1990 

PROJECT NO.: EA-0042 
BB-6 280 TO 800 

PAGE 1 OF 3 

AS4RcO Incorporated 

OEc 1 o 1990 
'~W rXljtUl ~utl 

FIRE ASSAY 
Au Ag CU 

ITEM SAMPLE NUMBER (oz/t) (oz/t) (%) 

1 BB-6 280-290 <.002 .09 
2 BB-6 290-300 <.002 .02 

- - - ~ - ~  .................. ~ ~ ~ - ~ ~ i ~ ~ o 2  " . 0 5 5  .16 
4 B B - 6  3 0 0 - 3 1 0  . 0 0 2  < . 0 1  . 3 4  
5 B B - 6  3 5 0 - 3 2 0  < . 0 0 2  < . 0 1  . 1 8  

F 

6 BB-6 320-330 .002 <.01 .31 
7 BB-6 330-340 .002 <.01 .17 
8 BB-6 340-350 <.002 .06 .52 
9 BB-6 350-360 .002 <.01 .ii 

i0 BB-6 360-370 .004 1.69 ~ 3.75 

Ii BB-6 370-380 <.002 <.01 .45 
12 BB-6 380-390 .002 <.01 .70 
13 BB-6 390-400 <.002 .27 1.03 

- 4 - 8 ~  ~ ~ "  0 2  . . . . . . . .  0 7  

15 BB-6 400-410 .002 .i0 .81 

~ /z, l l  / ' m = , ~ , 6 J 7  

16 BB-6 410-420 .006 .15 .69 
17 BB-6 420-430 <.002 .04 .41 
18 BB-6 430-440 .002 .04 .53 
19 BB-6 440-450 .002 .3~ .00 
20 BB-6 450-460 .002 <.01 .23 

21 BB-6 460-470 <.002 <.01 .17 
22 BB-6 470-480 .002 .03 .30 
23 BB-6 480-490 <.002 <.01 .41 

.............. 2~ 4 .............. B B Z  6 4 3 0 Z 5 - d  0 ............................. ~ ~ b o  2 . . . . . . . . .  < .  6 1  .............. . i 5  ................................ 
25 DD-6 503-504 <.002 .04 .36 ~ ~ 

Charles E. Thompson William L Lehmbeck James A. Martin 
Arizona Registered Assayer No, 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 705 
December 7, 1990 

PAGE 2 OF 3 

ITEM SAMPLE NUMBER 

FIRE 
Au 

(oz/t) 

ASSAY 
Ag 

(oz/t) 
Cu 
(%) 

--% 
2 6  

\~0 27 
~/ 28 

• . 29 
~/ ~\~'" 30 

31 
32 

m ~̂, ~{~{2 33 

DO-" 34 
< l b u  ~ 

~o qu-" °>~ 35 

BB-6 500-510 
BB-6 510-520 
BB-6 520-530 
BB-6 530-540 
BB-6 540-550 

BB-6 550-560 
BB-6 560-570 
BB-6 570-580 
BB-6 580-590 
BB-6 590-600 

~ i - 5 0 2  

37 BB-6 600-610 
38 BB-6 610-620 
39 BB-6 620-630 
40 BB-6 630-640 

41 BB-6 640-650 
42 BB-6 650-660 
43 BB-6 660-670 
44 BB-6 670-680 
45 BB-6 680-690 

46 BB-6 690-700 
AM ~ .... 6 702 7 ~ 
48 BB-6 700-710 
49 BB-6 710-720 
50 BB-6 720-730 

<.002 
<.002 
<. 002 
<.002 
<.002 

<.002 
<. 002 
.002 

<. 002 
<.002 

. 0 5 0  

. 0 0 2  

. 0 0 2  
< . 0 0 2  
< . 0 0 2  

.002 
<. 002 
<.002 
<.002 
<.002 

<.002 
o V V ~  

.002 
<.002 
<.002 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

-%f% 
o ~ v  

<.01 
.15 

<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
.II 

<.01 
<.01 
<.01 

• 12 
.24 
.16 
.ii 
.04 

.ii 

.14 

.07 

.12 

.02 

.06 

.25 

.36 

.15 

.05 

.03 

.14 

.26 
• 12 
.53 

.3O 
t " % " %  

• % , # ~ ,  

.24 

.04 

.25 

u,~2 

# 

f q q # z ~ ° #  : g io" 
l.,-~ e>~ =o,ig~ 

{&gb ~-7 Co = l & O ~- 

~,r, /,~,:.o,~ g 

7~- 7&O: 7 YO 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson,  A r i zona  85703 
(602) 622-4836 

JOB NO. TAJ 705 
December 7, 1990 

PAGE 3 OF 3 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
Au Ag Cu 

(oz/t) (oz/t) (%) 

51 BB-6 730-740 
52 BB-6 740-750 

~ ........... BB,6 750,760 
54 BB-6 760-770 
55 BB-6 770-780 

56 BB-6 780-790 
57 BB-6 790-800 

.002 <.01 .21 

.010 .i0 .52 
<.002 <.01 .23 

} 

<.002 <.01 .01 7~-~f~=~ o 

~ =A~ ~ ~.~S~ " 2C~ 
<.002 <.01 .06 
<.002 <.01 .13 

cc: Mr. John J. Malusa 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

DEC4 I990 
SW E.xpI~I a~lult 

Job No. TAJ 702 
November 30, 1990 
BB-6 (20 TO 280) 

Analysis of 28 Drill Core Samples 

28 Au&Ag(oz/t) @ $i0.00 .................................. 
28 Cu(%) @ $5.15 ......................................... 
28 samples crushed, split and pulverized @ $4.80 ........ 

Totals 

$280.00 
$144.20 
$134.4o 

$558.60 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. TAJ 705 
December 7, 1990 

PROJECT NO.: EA-0042 
BB-6 280 TO 800 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 57 Split Core Samples 

4S4R00 Incorpor.. 

0EC10/99o 
~vv VXp~j utiOfl 

57 Au&Ag(oz/t) @ $i0.00 .................................. 
57 Cu(%) @ $5.15 ......................................... 
57 samples crushed, split and pulverized @ $4.80 ........ 

Totals 

$570.00 
$ 2 9 3 , 5 5  
8 2 7 3 , 6 0  

$1137.15 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr, • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JOB NO. TAJ 704 
December 12, 1990 

TM-14 3600-4580 
PAGE 1 OF 1 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 13 Drill Core Samples 

Au 
ITEM SAMPLE NUMBER (ppm) 

Ag Cu Pb Zn 
(ppm) (ppm) (ppm) (ppm) 

1 TM-14 3600-3610 <.02 
2 TM-14 3601-3602 .36 
3 TM-14 3700-3710 <.02 
4 TM-14 3800-3810 <.02 
5 TM-14 3900-3910 <.02 

6 TM-14 4000-4010 <.02 
7 TM-14 4100-4110 <.02 
8 TM-14 4200-4210 <.02 
9 TM-14 4300-4310 <.02 

i0 TM-14 4400-4410 <.02 

ii TM-14 4500-4510 <.02 
12 TM-14 4550-4560 <.02 
13 TM-14 4570-4580 <.02 

.9 
8.5 
2.2 
1.4 
2.6 

1.7 
2.3 
2.0 
1.6 
i.i 

1.8 
1.2 
2.0 

325. ~b3 12. 
450. ~o~ 410. 

, 1500. #.l~ 85. 
550. #,D; 8O. 

,1400. ~,I~ 160. 

700. o,o7 120. 
,1050. ~,H 150. 
,1150. m,~ 70. 

670. ~,#7 80. 
425. #mY 28. 

,ii00. 6.# 60. 
i050. o~ 48. 
,1500. o,l£ 65. 

2 9 5 .  O. oJ 
3 6 0 .  z>,0y 
7 3 0 .  #.#7 
4 6 5 .  b -#c 
6 8 0 .  ~,~#7 

650. ~.o7 
1600. #;6 
750. o,o~ 
840. o OE 
195. ~o~ 

8 9 0 .  O . ~  
3 4 5 .  O " ~  
7 8 0 .  ~ 

cc: Mr. John Malusa 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A Martin 
Arizona Registered Assayer No. 11122 
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SKYLINE LABS, INC. 
1775 W, Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASARCO Inc0;PU~ $I¢~' 

0£C 1 5 1990 
SW Explo~au0n 

J 

JOB NO. TAJ 704 
December 12, 1990 

TM-14 3600-4580 
PAGE 1 OF 1 

Analysis of 13 Drill Core Samples 

Au 
ITEM SAMPLE NUMBER (ppm) 

Ag Cu Pb Zn 
(ppm) (ppm) (ppm) (ppm) 

1 TM-14 3600-3610 <.02 .9 
2 TM-14 3601-3602 .36 8.5 
3 TM-14 3700-3710 <.02 2.2 
4 TM-14 3800-3810 <.02 1.4 
5 TM-14 3900-3910 <.02 2.6 

6 TM-14 4000-4010 <.02 1.7 
7 TM-14 4100-4110 <.02 2.3 
8 TM-14 4200-4210 <.02 2.0 
9 TM-14 4300-4310 <.02 1.6 

i0 TM-14 4400-4410 <.02 i.i 

ii TM-14 4500-4510 <.02 1.8 
12 TM-14 4550-4560 <.02 1.2 
13 TM-14 4570-4580 <.02 2.0 

325. 12. 295. 
450. 410. 360. 

1500. 85. 730. 
550. 80. 465. 

1400. 160. 680. 

700. 120. 650. 
1050. 150. 1600. 
1150. 70. 750. 
670. 80. 840. 
425. 28. 195. 

ii00. 60. 890. 
1050. 48. 345. 
1500. 65. 780. 

cc: Mr. John Malusa 

, ~ . / ~ .  :. ~, ~ ;  ~ , , . . ~ .  

S 
:k 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 
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S K Y L I N E  LAB (` o, INC. 
1775 W. Sahuaro Dr, ® P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. TAJ 704 
December 12, 1990 

TM-14 3600-4580 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 13 Drill Core Samples 

13 Au(ppm) @ $5.20 ....................................... 
13 Ag,Cu,Pb(ppm) @ $6.30* ................................ 
13 Zn(ppm) @ $0.70* ...................................... 
13 samples crushed, split and pulverized @ $3.34 ........ 

Totals 

$67.60 
$81.90 
$9.1o 

$43.42 

$ 2 0 2 . 0 2  

* Multi Element Discount 

# 

j / ~ q  l % / / - ~ "  

/ 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No, 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 
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106 

,YSIS 

JOB NO. TAJ 704 
December 12, 1990 
<TMLI4~3600-4580 

PAGE 1 OF 1 

Au 

I~EM SAMPLE NUMBER (ppm) 

Ag Cu Pb Zn 

(ppm) (ppm) (ppm) (ppm) 

1 TM-14 3600-3610 <.02 
2 TM-14 3601-3602 .36 
3 TM-14 3700-3710 <.02 
4 TM-14 3800-3810 <.02 

5 TM-14 3900-3910 <.02 

6 TM-14 4000-4010 <.02 
7 TM-14 4100-4110 <.02 

8 TM-14 4200-4210 <.02 
9 TM-14 4300-4310 <.02 

i0 TM-14 4400-4410 <.02 

ii TM-14 4500-4510 <.02 
12 TM-14 4550-4560 <.02 
13 TM-14 4570-4580 <.02 

.9 
8.5 
2.2 
1.4 
2.6 

1.7 
2.3 

2.0 
1.6 
i.i 

1.8 
1.2 
2.0 

325. ~3 12. 295. o oJ 

450. ~DF 410. 360. ~o7 

. 1500. m'/~ 85. 730. o.~; 
550. @.~ 80. 465. o .O~" 

1400. o./q 160. 680. ~O7 

700. o.o7 120. 650. ~o; 

,i050. o.// 150. 1600. 018 
, i150. o~ 70. 750. o o~ 

670. o,~7 80. 840. o o~ 
425. ~ 28. 195. ~.o~ 

.ii00. ~ # 60. 890. ~.0~ 
1050. o/1 48. 345. o -~ 
, 1500. o,/~ 65. 780. ~{~ 

cc: Mr. John Malusa 



ASARCO Southwestern Exploration Division 

December 21, 1990 

J.D. Sell 

TM-14 Assays 
Thunder Mtn. Project 
Santa Cruz County, AZ 

The lower 1000 ft. of TM-14 (3600'-4600') was assayed every 100 feet 
for a 10 foot interval (i.e., 3600-3610, 3700-3710 ...). 

Results are attached and have been added to the file copy drill logs. 

JJM:mek 
7" ~a 

/ John J. l usa / 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P,O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. J. D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASARCO Inco;PU~ =1¢..., 

0EC 1 3 IWB 
SW f.xp~rauon 

JOB NO. TAJ 704 
December 12, 1990 

TM-14 3600-4580 
PAGE 1 OF 1 

Analysis of 13 Drill Core Samples 

Au 
ITEM SAMPLE NUMBER (ppm) 

Ag Cu Pb Zn 
(ppm) (ppm) (ppm) (ppm) 

1 TM-14 3600-3610 <.02 .9 
2 TM-14 3601-3602 .36 8.5 
3 TM-14 3700-3710 <.02 2.2 
4 TM-14 3800-3810 <.02 1.4 
5 TM-14 3900-3910 <.02 2.6 

6 TM-14 4000-4010 <.02 1.7 
7 TM-14 4100-4110 <.02 2.3 
8 TM-14 4200-4210 <.02 2.0 
9 TM-14 4300-4310 <.02 1.6 

I0 TM-14 4400-4410 <.02 i.i 

ii TM-14 4500-4510 <.02 1.8 
12 TM-14 4550-4560 <.02 1.2 
13 TM-14 4570-4580 <.02 2.0 

325. 12. 295. 
450. 410. 360; 

1500. 85. 730. 
550. 80. 465. 

1400. 160. 680. 

700. 120. 650. 
1050. 150. 1600. 
1150. 70. 750. 
670. 80. 840. 
425. 28. 195. 

ii00. 60. 890. 
1050. 48. 345. 
1500. 65. 780. 

cc: Mr. John Malusa 

/ ::/, 

I / . , ,k '~ . . . .  ~ \  .." m .: X "  .~,,~ / , ,  ". 
~k " 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No, 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 
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nln 



Attachment "A" 

Summary of Logs of BB-2 through BB-7 Drill Holes, Thunder Mountain 
Project, 1990 

BB-2: Coord N: 1710,010, Coord E: 865,425, Elev: 5,170, Incl: -35 
Bearing: S 45 W 

12~-120~: Quartz Feldspar Porphyry - white, soft, intensely 
altered, original texture nearly obliterated. Predominant 
alteration mineral is pyrophyllite, subordinate sericite, 
kaolinite, and alunite. 5%-8% disseminated pyrite grains and 
clusters sometimes rimmed with chalcocite/covellite. A few blebs 
of sphalerite 20~-30 ~ . Breccia (QFP) 78~-88 ~. 
120~-176.5~: Lappili Tuff- Subangular fragments of dark grey 
siliceous volcanics, tan quartzite, and chert in QFP matrix. Sooty 
chalcocite associated with pyrite in matrix (short sections). Fault 
breccia 162~-165 ~. 
176.5-183~: Intrusive Breccia - Lapilli to block size angular 
fragments in QFP matrix. 
183~-352~: Quartz Feldspar Porphyry - similar to unit above 120 ~ , 
minor sulfide veining, mineralization mostly associated with 
disseminated pyrite, 3" of compacted gouge at 322 ~. Better Cu 262"- 
318". 
352~-501.5~: Intrusive Breccia - Angular siliceous fragments in QFP 
matrix, pyrite fills voids and fractures, also pyrite veining, Cu 
decreasing with depth. Red hematite fracture filling 460~-510 ~ . 
501.5~-511.5~: Agglomeritic Scoria - brown, pumiceous, vesicular 
fragments in ash matrix. 
511.5~-516.5 ~ (BOH): Brecciated Chert - Large angular fragments of 
brown/grey chert or very fine grained quartzite interlocked in 
siliceous matrix. Nil sulfides, red hematite coating fractures. 
Probably same unit as in bottoms of TM-I1 & TM-12. 

BB-2 Assays Interval Footage Cu % Ag opt 
40-140 100 QmP 0.47 0.07 
140-180 40 ~0X~ 0.04 0.i0 
180-360 180 ~ ~ P  0.27 0.33 
360-500 140 ~ 0.13 0.09 

BB-3: Coord N: 171,010, Coord E: 865,425, Elev: 5170, Incl: -45 , 
Bearing: due North 

14~-555~: Quartz Feldspar Porphyry - White to light grey, intensely 
altered to pyrophillite, lesser sericite, kaolin. Minor pyrite 
veining to ll0 ~, then increasing to 160 ~. Multiple fault zones 
(gouge & breccia) 164~-184 ~ and 217.5~-245 ~. Chalcocite/covellite 
mineralization rims pyrite grains, also with pyrite in hairline, 
random veinlets. Mineralization weak below i00 ~ . 
555~-640~: Major Fault - Orientation is 15~to core axis. gougy and 
porous, sulfides oxidized to red hematite and goethite/jarosite 
limonites 
640"-722~: Intrusive Breccia - Angular fragments of grey/tan chert 
and dark grey silicified andesite in QFP matrix. Fragment size (to 



BB-3 continued - 
3") generally increasing with depth. Very fine grained disseminated 
pyrite, total 3%,, with associated chalcocite/covellite. 
722"-725" (BOH): Fault Breccia - Fragments of intrusive breccia in 
a red hematite/goethite gouge matrix. 

BB-3 Assays Interval Footage Cu % Ag opt 
14-90 76 ~PP 0.60 0.04 
90-500 410 &~P 0.07 0.03 
500-720 220 ~'5~ 0.24 0.06 

BB-4: Coord N: 171,400, Coord E: 865,850, Elev: 5140, Incl: -90 

8"-189": Quartz Feldspar Porphyry - White to light grey, intensely 
altered, similar to QFP in other holes. Scattered lapilli size 
clasts - may be bordering on a lapilli tuff but clasts are only 
about 10% at most. Small breccia zones 15"-18" and 56"-60". Clastic 
texture of the rock becomes more prominent below 90"- may be 
gradational change to lapilli tuff. Total sulfides 5%-7% 
disseminated and in veinlets. Chalcocite/covellite rimming and 
coating pyrite, traces of sphalerite filling a few cavities 87"- 
91.5". 
189"-318": Intrusive Breccia - Angular light brown chert and dark 
grey silicified volcanic fragments, also some QFP frags, in a light 
grey tuffaceous matrix (gritty tuff matrix). Sulfide content 
decreases. 
318"-647": Quartz Feldspar Porphyry - Similar to QFP at top of 
hole. A few lapilli sized clasts of brown chert and grey volcanics. 
Very fine grained pyrite with associated chalcocite/covellite 
disseminated and in random veinlets. 8" discontinuous breccia zone 
at 388"(may be fault breccia). Cu mineralization generally better 
440"-500" with good chalcocite/covellite section 430"-470". 
Brecciated and gougy 502"-505". Below 505" rock is less altered and 
more siliceous (not silica alteration). 
647"-797 (BOH):Tongues of medium grained Quartz Diorite Porphyry 
may represent gradational contact. Pyrite only sulfide observed. 

BB-4 Assays Interval Footage Cu % Ag opt 
10-190 180 ~ P  0.47 0.04 
190-390 200 ~ ÷ ~ P  0.07 0.08 
890-610 220 ~ ~/~. 0.24 <0.01 

BB-5: Coord N: 171,550, Coord E: 866,300, Elev: 5,110, Incl: -30, 
Bearing: due South 

10"-107": Quartz Feldspar Porphyry -White to light grey, intensely 
altered to pyrophyllite, sericite, kaolinite, originally an 
intermediate rock (dacite). 3 %-5 % sulfides disseminated, sparse 
hairline veining. 
i07"-199": Intrusive Breccia - Angular to subangular fragments of 
chert and silicified volcanics in QFP matrix. Less veining than in 
previous holes. 

2 
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BB-5 continued - 
199~-2574: Alternating zones or layers of Brecciated 'Chert and 
Intrusive Breccia. Oxidized zone with red hematite and goethite 
staining along fractures 199"-228". Contact 60 to core axis. i" 
seam chalcopyrite, bornite, pyrite at 247". 
257"-800 ~ (BOH): Intrusive Breccia - Same unit as 107"-199". The 
section from 370"-450" contains multiple fault breccia and gouge 
zone but without lithological of mineralogical change.Alteration 
intensity decreases below 460". Nil veining to 750" where 2 mm 
veinlets occur mostly 30 -40 to acore axis and continue to bottom 
of hole. 

BB-5 Assays Interval Footage Cu % Ag opt 
i0-~-280" 220 Q ~ f ~  0.04 <0.01 
230~-310" 80 ~ 7 ~ ~  0.15 <0.01 
310"-800" 490 ~ 0.04 <0.01 

BB-6: Coord N: 171,010, Coord E: 865,425, Elev: 5,170, Incl: -45 
Bearing: due East 

20~-868": Quartz Feldspar Porphyry - Intensely altered, originally 
a dacite ?. Granular pyrite blebs 1-5 mm, some coated or rimmed 
with chalcocite/ covellite, some sootiness as fracture coating. Nil 
veining to 105", then increasing. Fault ? (multiple gouge sections) 
200"-219 ~ . Heavy chalcocite/covellite/pyrite 360"-369 ~ . 
868~-454": Intrusive Breccia - Angular silicified fragments in QFP 
matrix. Probable fault breccia 382.5- 394. Shortrsection of Lapilli 
Tuff 382"-394". 
454~-718": Quartz Feldspar Porphyry - Same as above 3684 . Well 
mineralized sections with sooty chalcocite/pyrite blebs to 5 mm 
diameter. Cu mineralization decreases somewhat below 560". Fault 
gouge and breccia 6674-674 ` & 685"-692". 
718~-800 ~ (BOH): Mixed Intrusive Breccia and Quartz Feldspar 
Porphyry -Mostly breccia but with short (1"-5") sections of QFP. 
Contact zone 716"-718" is flow banded @ 30 to core axis. 

BB-6 Assays Interval Footage Cu % Ag opt 
20-90 70 ~ 0.37 0.14 
90-280 190 ~ 0.13 0.02 
280-520 240 @~p~u~ 0.54 0.12 
520-600 80 ~F~ 0.I0 <0.01 
600-760 160 ~P 0.23 0.02 
760-800 40 ~ ~ P ~  0.05 <0.01 

BB-7: Coord N: 170,700, Coord E: 866,550, Elev: 5,585, Incl: -90 
12"-27": Lapilli Tuff - Light grey altered tuff with subangular 
fragments to l0 mm diameter. 
Argillic alteration intense, also sericite/pyrophyllite? Red 
hematite and goethite fills some fractures. 
27"-324: Compacted Talc (may contain alunite) - White, very soft, 
pure mixture without fragments. 
32"-41.5~: Brcciated Chert - Very siliceous grey chert (of fine 

3 
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BB-7 continued - 
grained quartzite) fragments in siliceous matrix, appearance 
similar to bottom of BB-2. 
41.5~-51": Fault gouge & breccia. 
51"-257: Rhyolite or Rhyodacite - Light to medium grey, very 
siliceous (not silica alteration) with numerous brccia and gouge 
zones. Fine grained pyrite disseminated and filling some fractures. 
Some thin alunite stringers. Sooty gouge 144"-156". 
257~-617.5": Lapilli Tuff - Appearance similar to unit at top of 
hole but with occasional fragments up to 2 cm diameter. Fine 
grained disseminated pyrite, only slight hairline veining. 
Occasional clasts to I0 mm are rich in pyrite (>25%). Alteration 
appears more sericitic below 460". 1-3 mm pyrite/chalcocite 
veinlets more common 520~-580. 
617.5"-635": Rhyodacite - Similar to unit 51"-257 ~. Contact @ 20 
to core axis. 
635"-735.5" (BOH): Lapilli Tuff - Fragment size generally smaller 
than in units higher in hole (grit size predominant). 

BB-7 Assays Interval Footage Cu % Ag opt 

4 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson,  A r i zona  85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 79 Drill Core Samples 

J D .S 

JOB NO. TAJ 709 
January 18, 1991 

PROJECT NO.: EA-0042 
BB-7 (12 TO 735) 

PAGE 1 OF 4 

ASARCO Incorpora[ed 

JAN 2 1 199I 
SVV ExpDra[iOll 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
Au Ag Cu 

(oz/t) (oz/t) (%) 

o ,  71~J 

' V J / J  
, , ,3- ,5"  

1 BB-7 12-20 <.002 <.01 .01 
2 BB-7 20-30 <.002 <.01 .01 
3 BB-7 30-40 .010 .18 .01 
4 BB-7 40-50 .004 .26 .01 
5 BB-7 50-60 <.002 .03 .01 

6 BB-7 60-70 <.002 <.01 .05 
7 BB-7 70-80 <.002 <.01 .16 
8 BB-7 80-90 <.002 <.01 .09 
9 BB-7 90-100 <.002 <.01 .06 

i0 BB-7 i00-ii0 <.002 <.01 .04 

. . . . . .  l .  - - ' -  / -  - - - -  .-:-:- - : : - ' - - ~ - ~ - ~ 6  

1 2  B B - 7  1 1 0 - 1 2 0  < . 0 0 2  < . 0 1  . 1 1  
1 3  B B - 7  1 2 0 - 1 3 0  < . 0 0 2  < . 0 1  . 0 3  
14 BB-7 130-140 <.002 <.01 .06 
15 BB-7 140-150 <.002 <.01 .05 

# 

16 BB-7 150-160 .002 <.01 .06 

18 BB-7 170-180 <.002 <.01 .01 
19 BB-7 180-190 .004 <.01 .02 
20 BB-7 190-200 .002 <.01 .06 

21 BB-7 200-210 .002 <.01 .03 
22 BB-7 210-220 .002 .ii .03 
23 BB-7 220-230 .002 <.01 .01 
24 BB-7 230-240 <.002 <.01 .02 
25 BB-7 240-250 <.002 <.01 .02 

: C .  9 ~,~-/ ' /2- : 0 ,02 -  

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 709 
January 18, 1991 

PAGE 2 OF 4 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag Cu 

(oz/t) (oz/t) (%) 

C 

26 BB-7 250-260 
27 BB-7 260-270 
28 BB-7 270-280 
29 BB-7 280-290 
30 BB-7 290-300 

31 BB-7 300-310 
. . . .  302~303 
33 BB-7 310-320 
34 BB-7 320-330 
35 BB-7 330-340 

/ 

36 BB-7 340-350 
37 BB-7 350-360 
38 BB-7 360-370 
39 BB-7 370-380 
40 BB-7 380-390 

41 BB-7 390-400 
42 BB-7 400-410 

--'4-3 B B - ~ @  
44 BB-7 410-420 
45 BB-7 420-430 

46 BB-7 430-440 
47 BB-7 440-450 
48 BB-7 450-460 
49 BB-7 460-470 
50 BB-7 470-480 

<.002 <.01 .01 
<.002 <.01 .01 
<.002 <.01 .01 
<.002 <.01 .01 
<.002 <.01 .04 

<.002 <.01 .01 

<.002 <.01 .01 
<.002 <.01 .02 
<.002 <.01 .01 

<.002 <.01 .03 
<.002 <.01 .04 
<.002 <.01 .01 
<.002 <.01 .01 
<.002 <.01 .02 

< . 0 0 2  < . 0 1  . 0 2  
< . 0 0 2  < . 0 1  . 0 3  

. ' ~  . - : - -  . . . . .  . 2 9 - - - -  
<.002 <.01 .03 
<.002 <.01 .04 

<.002 <.01 .04 
<.002 <.01 .01 
<.002 <.01 .02 
<.002 <.01 .03 
<.002 <.01 .04 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 709 
January 18, 1991 

PAGE 3 OF 4 

FIRE ASSAY 
Au Ag Cu 

ITEM SAMPLE NUMBER (oz/t) (oz/t) (%) 

51 BB-7 480-490 <.002 <.01 .02 
52 BB-7 490-500 <.002 <.01 <.01 

~-~r~ 53 BB-7 500-510 <.002 <.01 .02 

55 BB-7 510-520 <.002 <.01 .04 

% 
56 BB-7 520-530 <.002 <.01 .02 
57 BB-7 530-540 <.002 <.01 .02 
58 BB-7 540-550 <.002 <.01 .05 
59 BB-7 550-560 <.002 <.01 .02 
60 BB-7 560-570 <.002 <.01 .01 

61 BB-7 570-580 <.002 <.01 .03 

63 BB-7 590-600 <.002 <.01 .06 =~lff~= b.m6 ~ 
64 BB-7 600-610 <.002 <.01 .08 ~;:~ 

66 BB-7 610-620 <.002 <.01 .01 
67 BB-7 620-630 <.002 <.01 <.01 
68 BB-7 630-640 <.002 <.01 <.01 
69 BB-7 640-650 <.002 <.01 <.01 
70 BB-7 650-660 <.002 <.01 <.01 

71 BB-7 660-670 <.002 <.01 <.01 
72 BB-7 670-680 <.002 <.01 <.01 
73 BB-7 680-690 <.002 <.01 .01 
74 BB-7 690-700 <.002 <.01 .02 
75 BB-7 700-710 <.002 <.01 .01 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



4 

SKYLINE LABS, INC. 
1775 W. S a h u a r o  Dr.  • P .O.  B o x  5 0 1 0 6  
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JOB NO. TAJ 709 
January 18, 1991 

PAGE 4 OF 4 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
Cu 
(%) 

-~ " - - ~ -- - - ~ - q  ~ 0 ~  

77 BB-7 710-720 <.002 <.01 
78 BB-7 720-730 <.002 <.01 
79 BB-7 730-735 <.002 <.01 

<.01 
<.01 
<.01 

cc: Mr. John J. Malusa 

Charles E. Thompson  Wil l iam L. Lehmbeck  James A.  Mar t in  
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. 
January 

PROJECT NO.: 
BB-7 (12 

TAJ 709 
18, 1991 
EA-0042 
TO 735) 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 79 Drill Core Samples 

79 Au&Ag(oz/t) @ $i0.00 .................................. 
79 Cu(%) @ $5.15 ......................................... 
79 samples crushed, split and pulverized @ $3.94 ........ 

Totals 

$790.00 
$406.85 
$311.26 

$1508.11 

COPY 
ASARO0 Inco~pora~ed 

JAF~ 2 t 1991 
SW Exp~0ra~i0n 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No, 9427 Arizona Registered Assayer '4o. 9425 Arizona Registered Assayer No. 11122 
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FROM SKYLINE LABS 

SKYLINE LABS, INC. 
1775 W. 8ahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

TO 7923934 P,Ol 

 b-7 
ASARC0 lncOrpora+<ed 

JAN I 8 199f 
SVV l"xpiul m.~Ui! 

db_s 

# 

OUR FAX NUMBER: (602) 622-6065 

TOTAL NUMBER OF PAGES 

Please call ~ ~  
if there are any problems 

, , INCLUDING COVER SHEET 

(at (602} 622-4836) 
with this transmission 

COMMENTS: 

Charles E. Thompson William L. Lehmbeck James A, Martin 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASARCO Inco~-porste., 

JAN 18 1991 
SW £xp~rauoa 

JOB NO. TAS 709 
January 18, 1991 

PROJECT NO.: EA-0042 
BB-7 (12 TO 735) 

PAGE 1 OF 4 

/ 

Analysis of 79 Drill core Samples 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
Au Ag CU 

(oz/t) (oz/t) (%) 

l BB-7 12-20 <.002 <.0l .01 
2 BB-7 20-30 <.002 <.01 .01 
3 BB-7 30-40 .010 .18 .0l 
4 BB-7 40-50 .004 .26 .01 
5 BB-7 50-60 <.002 .03 .01 

6 BB-7 60-70 <.002 <.01 .05 
7 BB-7 70-80 <.002 <.01 .16 
8 BB-7 80-90 <.002 <.01 .09 
9 BB-7 90-100 <.002 <.01 .06 

10 BB-7 lO0-110 <.002 <.01 .04 

i - l _  1 _ . . . . . . . .  B B - - ~ . _ ~ t 0 & - - & 0 2  ................................... ~ O ~  . . . . . . . . . . . . . . . . . . . . .  j . 2 0  ........................ , _ . 0 1 6  . . . . . . . . .  

12 BB-7 110-120 <.002 <.0l .&l 
13 BB-7 120-130 <.002 <.01 .03 ~0 "7-20: I~O 
14 BB-7 130-140 <.002 <.01 .06 c6,~3/16:0,0Sq~ 
15 BB-7 140-150 <.002 <.0l .05 

16 BB-7 150-160 .002 <.01 .06 
17 BB-7 160-170 <.002 <.01 .01 
18 BB-7 170-180 <.002 <.01 .01 
19 BB-7 180-190 .004 <.0l .02 
20 BB-7 190-200 .002 <.01 .06 

21 BB-7 200-210 .002 <.01 .03 
22 BB-7 210-220 .002 .Ii .03 

002 <.01 01 
24 BB-7 230-240 <.002 <.01 .02 
25 BB-7 240-250 <.002 <.01 .02 

Charles E. Thompson William L. Lehmbeck James A. Martin 
I I I I i 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr, • P.O. Box 50~06 
Tuceon, Arizona 85703 
(602) 622-4836 

TO 7927934 P.03 

ITEM SAMPLE NUMBER 

~ Q ~ m m m m m m ~  

FIRE ASSAY 
Au Ag 

(oz/t) (oz/t) 

JOB NO. TAJ 709 
January 18, 1991 

PAGE 2 OF 4 

CU 
(%) 

26 BB-7 250-260 
27 BB-7 260-270 
28 BB-7 270-280 
29 BB-7 280-290 
30 BB-7 290-300 

31 BB-7 300-310 

33 BB-7 310-320 
34 BB-7 320-330 
35 ~ B - 7  3 3 0 - 3 4 0  

36 BB-7 340-350 
37 BB-7 350-360 
38 BB-7 360-370 
39 BB-7 370-380 
40 BB-7 380-390 

41 BB-7 390-400 
42 BB-7 400-410 
4-3-----BB-%-40-3~404 
44 BB-7 410-420 
45 BB-7 420-430 

46 BB-7 430-440 
47 BB-7 440-450 
48 BB-7 450-460 
49 BB-7 460-470 
50 BB-7 470-480 

<.002 <.0i .Of 
<.002 <.01 .01 
<.002 <.01 .01 
<.002 <.01 .01 
< . 0 0 2  < . O 1  . 0 4  

<. 002 <. 01 
• 008 .97 

<. 002 <. Ol 
<.002 <.01 
< • 002 <. 01 

.01 

.0 l-- ~ 

.01 
• 02 
.01 

<.002 <.01 .03 
<.002 <.01 .04 
<.002 <.01 .01 
<.002 <.01 .01 
<.002 <.01 .02 

<.002 <.0i .02 
<.002 <.01 .03 
.8~.--8{ .29 

<.002 <.01 .03 
<.002 <.01 .04 

<°002 <.01 .04 
<.002 <.01 .01 
<.002 <.01 .02 
<.002 <.01 .03 
<.002 <.0l .04 

Charles E, Thompson Witliam L. Lehmbeck James A, Martin 
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7.< SKYLINE LABS, INC. 
1775 W. Sahuaro  D r  • P.O. Box 50106 
Tucson,  A r i zona  85703 
(602) 622.4836 

JOB NO. TAJ 709 
January 18, 1991 

PAGE 3 OF 4 

ITEM SAMPLE NUMBER 

FIRE 
AU 

( o z / t )  

ASSAY 
Ag 

(oz/t) 
Cu 
(%) 

51 BB-7 480-490 <.002 <,01 
52 BB-7 490-500 <.002 <.01 
53 BB-7 500-510 <.002 <.01 

-54 .......... BB-7 501-502 ....................... .~^v~ .18 
55 BB-7 510-520 <.002 <.01 

56 BB-7 520-530 <.002 <.01 
57 BB-7 530-540 <.002 <.01 
58 BB-7 540-550 <.002 <.01 
59 BB-7 550-560 <.002 <.0l 
60 BB-7 560-570 <.002 <.0l 

.02 
<.01 

. 0 2  

. 0 6 - -  CO~w'~ 

. ~ ' 04 Z~-&/o :5 

o z g~. 
. o2 
. 02  
. 0 5  
. 02  
. 0 1  

6l BB-7 570-580 <.002 <.01 .03 
62 BB-7 580-590 <.002 <.01 .05 
63 BB-7 590-600 <.002 <.01 .06 

. 64 ....... BB~7 600-610 <.002 <.0l .08 . . . . . . . . . . . . . . . . .  ~ ..................... A~,- ~ ............... 
6 ~ ~ - 7  ~ - ~  ............................. R ~  ~ 

66 BB-7 610-620 <.002 <.0l .0l 
67 BB-7 620-630 <.002 <.01 <.01 
68 BB-7 630-640 <.002 <.01 <.01 
69 BB-7 640-650 <.002 <.01 <.01 
70 BB-7 650-660 <.002 <.01 <.01 

f 

Mo-7 ~= /z.c 

71 BB-7 660-670 <.002 <.01 <.01 
72 BB-7 670-680 <.002 <.01 <.01 
73 BB-7 680-690 <.002 <.01 .01 
74 BB-7 690-700 <.002 <.01 .02 
75 BB-7 700-710 <.002 <.01 .01 

Charles E, Thompson William L. Lehmbeck James A. Martin 
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.-'~..-,~c.~ - /  -.'%.... SKYLINE LABS, INC. 
1775 W. 8ahuaro Dr. • P.O. Box 50106 
TuCson. Ar izona 85703 
(602) 622-4836 

JOB NO. TAJ 709 
January 18, 1991 
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ITEM SAMPLE NUMBER 

76 ~B-- -7- -7-8~- -7 '~4 
77 BB-7 710-720 
78 BB-7 720-730 
79 BB-7 730-735 

FIRE ASSAY 
Au Ag 

(oz/t) (ozlt) 
Cu 
(%) 

~,- -002 ..................... < ; ~ T  
< , 0 0 2  < . O 1  
< , 0 0 2  < , 0 1  
<.002 <.01 

.t/JL 

<.01 
<.01 
<.01 

cc: Mr. John J. Malusa 

. ,  . . . ,  . . . .  

r , , : ,  ~., , , . . .  , .  L?.., ,',";,,:~. 

k\ .  ~. . ' : ' , ,~. ,~,~ .-$5 ? / I  

Charles E. Thompson Wiltiam L. /ehmbeck James A. Ma~tir~ 
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F~OM: J.D. SELL 

~o: ~9,~.~,~ 
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AS/ RCO Southwestern Exploration Division 

January 29, 1991 

J.D. Sell 

Assay Checks 
Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, AZ 

Based on the Fletcher Standards for the "C '~ and "D" standards, it appears 
that Skyline is 30 to 45% low in their silver assays, 20% high on the 
"C" standard copper assays, and good on the "D" standard copper assays 
with the exception of one "bust" BB-4, 402-403. 

In rerunning resubmitted rejects, Skyline appears to be good in silver, 
with one large discrepancy (BB-3, 630-640) and good in copper, with again 
one large difference (BB-3, 50-60). 

Gold values were not considered. 

This concludes the assay checks for the 1990-1991 Thunder Mountain 
drilling program. 

JJM:mek 
Att. 

CC: F.T. Graybeal 
D.I. Fletcher 
W.L. Kurtz 

{~ '~a  I usa 
f 



Assay Checks 
Thunder Mountain Project 

January 29, 1991 

"C" Standard 
Ag = 0.260 opt 
Cu = 0.05% 

Skyline Results: 

Ag 

o.o9 
0.15 
0.21 
0.21 
0.21 
0.23 
o.16 
o.18 
o.16 
0.20 
0.20 
0.18 

2.18/12 
= 0 . 1 8  

Standard Deviation 
from mean = 0.038 

Overall 
LOW by 30% 

Cu 

0.13 
0.06 
0.05 
0.05 
0.06 
0.05 
0.05 
0.06 
0.06 
0.06 
0.06 
0.06 

0.75/12 
= 0.06 

Standard Deviation 
from mean = 0.022 

Overall 
HIGH by 20% 

"D" Standard 
Ag = 0.119 opt 
Cu = 0.012% 

Skyline Results: 

Ag 

O.O8 
O.O5 

<0.01 
0.07 
0.03 
0.08 
O.O7 
O.O7 
0.11 
0.07 
0.07 

0.71/11 
= 0. 065 

Standard Deviation 
from mean = 0.028 

Overall 
LOW 
45% 

Cu 

0.01 
-eT57-bust 
0.01 
0.01 
0.02 
0.01 
0.02 
0.02 
0.02 
0.01 
0.02 

0.15/I0 
= 0'015 

Standard Deviation 
from mean = 0.005 

Overall 
GOOD 

- I - 



Assay Checks 
Thunder Mountain Project 

January 25, 1551 

Assay checks for holes BB-2 thru BB-7. 

Values of the standards are as follows: 

Element & Units C (95% confid.) D (95% confid.) 

Au oz/ton 0.056 ± 0.002 0.008 ± 0.0003 
Ag oz/ton 0.260 ± 0.005 0.115 ± 0.004 
Cu % 0.05 ± 0.002 0.012 ± 0.0004 

Skyling Results for Standards used on BB-3 

Standard Hole # Interval Au (oz/t) 

C BB-3 I-2 0.046 
C BB-3 100-101 0.050 
D BB-3 201-202 0.006 
C BB-4 I-2 0.050 
C BB-4 201-202 0.010 
D BB-4 402-403 <0.002 
C BB-4 501-502 0.050 
D BB-4 602-603 0.010 
C BB-5 101-102 0.055 
D BB-5 202-203 0.010 
D BB-5 302-303 0.010 
C BB-5 401-402 0.050 
D BB-5 602-603 0.010 
C BB-6 101-102 0.050 
D BB-6 202-203 0.006 
C BB-6 301-302 0.055 
D BB-6 402-403 0.008 
C BB-6 601-602 0.050 
D BB-6 702-703 0.006 
C BB-7 101-102 0.050 
D BB-7 302-303 0.008 
C BB-7 501-502 0.050 
D BB-7 602-603 0.010 

thru BB-7 

Ag (oz/t) 

0.09 
0.15 
0.08 
0.21 
0.21 
0.05 
0.21 

<0.01 
0.23 
0.07 
O.03 
0.16 
0.08 • 
0.18 
0.07 
0.16 
o.o7 
0.20 
0.11 
0.20 
o.o7 
0.18 
O.O7 

Cu (~) 

0.13 
O.06 
0.01 
O.O5 
O.O5 
0.57 
O.O6 

0.01 
o.o5 
0.01 
0.02 
O.O5 
0.01 
0 .06  
0 .02  
0 .o6  
0 .02  
O.06 
0.02  
o.o6 
0.01 
0.06 
0 .02  

- 2 - 



# Iz 

Assay Checks 
Thunder Mountain Project 

January 29, 1991 

Resubmitted Rejects 

Hole # 

Original 
Resubmit 

BB-2 
BB-3 

BB-2 
BB-3 

BB-3 
BB-4 

BB-3 
BB-4 

BB-4 
BB-5 

BB-4 
BB-5 

BB-4 
BB-6 

BB-4 
BB-7 

BB-5 
BB-7 

Original 
Resubmit 

Original 
Resubmit 

Original 
Resubmit 

Original 
Resubmit 

Original 
Resubmit 

Original 
Resubmit 

Original 
Resubmit 

Original 
Resubmit 

Interval (ft.) 

260-270 
301-303 

270-280 
701-703 

50-60 
403-404 

630-640 
703-704 

1OO-110 
503-504 

390-400 
703-704 

460-570 
503-504 

420-430 
403-404 

520-530 
703-704 

Au (oz / t )  

O.OO1 
O.OO8 

0.002 
0.006 

<0.002 
<0.002 

0.004 
0.002 

<0.002 
0.004 

<0.002 
<0.002 

0.006 
<0.002 

<0.002 
0.002 

<0.002 
<0.002 

Ag (oz/t) 

I .74 
I .50 

I .28 
I .O4 

<0.01 
<0.01 

0.23 
<0.01 

O.16 
O.18 

O.O1 
O.O4 

<0.01 
0.04 

<0.01 
<0.01 

<0.01 
<0.01 

Cu (~o) 

O.21 
O.21 

0.32 
0.32 

i .30 
0.44 

O.55 
O.6O 

I .29 
I .27 

0.62 
0.62 

0.35 
0.36 

O.30 
0.29 

O.O1 
O.O1 

-3- 
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Over the same period of time Asarco has drilled 23,016 feet 
in 13 holes at a cost of $856,713 on the Thunder Mountain 
claims, and 13,599 feet in 3 holes at a cost of $664,635 on 
the Humbolt Group for a total of 36,615 feet in 16 holes at 
a total expenditure of $1,521,348 within the present Thunder 
Mountain agreement lands. 
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Over the same period of time Asarco has dri]led 23,O16 feet 
in 13 holes at a cost of $856,713 on the Thunder Mountain 
claims, and 13,599 feet in 3 holes at a cost of $664,635 on 
the Humbolt Group for a total of 36,615 feet in 16 holes at 
a total expenditure of $1,521,348 within the present Thunder 
Mountain agreement lands. 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. Jim Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

JOB NO. TAJ 744 
November 5, 1992 

PROJECT: THUNDER MTN. 
BB-8 (90-320) 
PAGE 1 OF 2 

ASARCO IncoJpo~me,: 

NOV 9 1992 

~W hXpl~l~uun 

Analysis of 23 Drill Core Samples 

ITEM SAMPLE NUMBER 
Au Ag Cu 
(ppm) (ppm) (%) 

1 BB-8 90-100 
2 BB-8 i00-ii0 
3 BB-8 110-120 
4 BB-8 120-130 
5 BB-8 130-140 

6 BB-8 140-150 
7 BB-8 150-160 
8 BB-8 160-170 
9 BB-8 170-180 

i0 BB-8 180-190 

ii BB-8 190-200 
12 BB-8 200-210 
13 BB-8 210-220 
14 BB-8 220-230 
15 BB-8 230-240 

16 BB-8 240-250 
17 BB-8 250-260 
18 BB-8 260-270 
19 BB-8 270-280 
20 BB-8 280-290 

<.02 4.8 .Ii 
<.02 8.4 .20 
.02 8.9 .13 
.04 4.1 .07 
.03 7.5 .32 

.02 5.3 .17 

.02 6.4 .38 
<.02 i0.0 .27 
.02 16.0 .51 

<.02 7.6 .56 

<.02 5.8 .27 
.03 18.0 1.35 

<.02 8.3 .09 
<.02 7.6 .ii 
<.02 5.3 .12 

<.02 8.9 .i0 
<.02 5.7 .25 
<.02 4.2 .26 
<.02 4.7 .53 
<.02 12.0 1.22 

Charles E. Thompson Wi liam L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. * P.O. Box  50106 
Tucson, Ar izona 85703 
(602) 622-4836 

JOB NO. TAJ 744 
November 5, 1992 

PAGE 2 OF 2 

Au 
ITEM SAMPLE NUMBER (ppm) 

Ag 
(ppm) 

Cu 
(%) 

21 BB-8 290-300 <.02 
22 BB-8 300-310 .04 
23 BB-8 310-320 <.02 

3.4 
4.2 
3.8 

.20 

.ii 

.21 

cc: Mr. Harold Downey 
1803 E. 10th Steet 
Tucson, AZ 85719 

Charles E. Thompson William L Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. Jim Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASARO0 lnc0rpor~te~ 

NOV 9 |992 

S~, h~Lu~ aura, 

JOB NO. TAJ 746 
November 5, 1992 

PROJECT: THUNDER MTN. 
BB-9 (150-250) 

PAGE 1 OF 1 

Analysis of i0 Drill Core Samples 

ITEM SAMPLE NUMBER 
Au 
(ppm) 

Ag 
(ppm) 

Cu 
(%) 

1 BB-9 150-160 
2 BB-9 160-170 
3 BB-9 170-180 
4 BB-9 180-190 
5 BB-9 190-200 

6 BB-9 200-210 
7 BB-9 210-220 
8 BB-9 220-230 
9 BB-9 230-240 

i0 BB-9 240-250 

.02 

.08 

.02 
<.02 
<.02 

<.02 
<.02 
<.02 
<.02 
.03 

2.1 
2.2 
2.7 
<.i 
4.5 

3.6 
3.5 
5.2 
7.0 
5.7 

.08 

.i0 

.29 

.16 

.09 

.19 

.07 

.08 

.08 

.50 

cc: Mr. Harold Downey 
1803 E. 10th Steet 
Tucson, AZ 85719 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson,  Ar izona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. TAJ 747 
November 12, 1992 

PROJECT: THUNDER MTN. 
BB-9 (310-510) 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 20 Drill Core Samples 

20 Au(ppm) @ $5.40 ....................................... $108.00 
20 Ag(ppm) @ $3.50 ....................................... $70.00 
20 Cu(%) @ $5.25 ......................................... $i05.00 
20 samples crushed, split and pulverized @ $4.70 ........ $94.00 

Totals $377.00 

NOV 1 5 1992 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



T0"d ]UIOI 

SKYLINE:.I/ABS, INC. 
t775 W. Sahuaro Dr, • P.O.Box 50106'" 
Tucson, Arizona 85703 
(602) 622-4836:. 

. REPORT OF ANALYS~S 

ASARCO INCORPORATED :: 
Attn: Mr. James D. Sell 
southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

N0V 1 2 1992 

JOB NO. TAJ 747 
November 12, 1992 

PROJECT: THUNDER MTN. 
BB-9 (310-510) 

PAGE 1 OF 1 

Analysis of 20 Drill Core Samples 

ITEM SAMPLENUMBER 
Au Ag Cu 
(ppm) ( ppm ) ( % ) 

CC: 

1 BB-9 
2 BB-9 
3 BB-9 
4 BB-9 
5 BB-9 

6 BB-9 
7 BB-9 
8 BB-9 
9 BB-9 

I0 BB-9 

3 1 0 - 3 2 0  
3 2 0 - 3 3 0  
3 3 0 - 3 4 0  
3 4 ~ 3 5 0  
3 5 0 - 3 6 0  

3 6 0 - 3 7 0  
3 7 0 - 3 8 0  
3 : 8 0 - 3 9 0  
390-400 
400-410 

II BB-9 410-420 
12 BB-9 420:-430 
13 BB-9 430-440 
14 BB-9 440-450 
15 BB-9 450-460 

16 BB-9 460-470 
17 BB-9 470-480 
18 BB-9 480-490 
19 BB-9 490-500 
20 BB-9 500-510 

Mr. Harold Downey 
1803 E. 10th Steet 
Tucson, AZ 8S719 

. 0 3  
< . 0 2  
< .  02 

. 0 3  
< . 0 2  

< .  02 
< . 0 2  
< . 0 2  
< . 0 2  
< . 0 2  

.03 
<.02 
<.02 
<.02 
<.02 

2.0 .!7 
2.8 .24 
3 . 0  . 2 5  
2.5 .16 
3.7 .33 

Charles E. Thompson 
Arizona Regi~ere¢l ASSayer No. 9427 

Wil l iam L. Lehmbeck 
Arizona Re~tered A~Savcr No. 9425 

3.6 .22 
1.9 .09 
3.5 .17 
2.5 .20 
3.1 .22 

2.2 .04 
2.4 .07 
3.5 .09 
4.9 .43 
4.1 .06 

J 

l 

2,2o-  57m= 3--~ 

<.02 4.9 .OS 
<.02 2.1 .13 
<.02 1.5 .14 
<. 02 S. 3 . O8 
<.02 4.4 .40 

James A Marl:in 
Arizona Ftegis~,~r~d A~;~ycr No, 11122 

~0"4 ~£6Z~6i 0± SSU7 BN17,%~5 HOgS 6S:Z~ Z66~/~T/~ 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Job No. TAJ 748 
November 18, 1992 

PROJECT: THUNDER MOUNTAIN 
BB-8 0-90, BB-9 (13-150) 

BB-9 (250-310) 

Analysis of 28 Drill Core Samples 

28 Au(ppm) @ $5.40 ....................................... $151.20 
28 Ag(ppm) @ $3.50 ....................................... $98.00 
28 Cu(%) @ $5.25 ......................................... $147.00 
28 samples crushed, split and pulverized @ $4.83 ........ $135.24 

Totals $531.44 

(Signature | / 
/ 
/ 

A~KCO hlco~ p~,~.~ 

NOV I 9 ]992 

SW Exp~J, auu,, 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro  Dr. • P.O. Box 50106 
Tucson,  Ar i zona  85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

PROJECT: 
BB-8 

JOB NO. TAJ 748 
November 18, 1992 
THUNDER MOUNTAIN 

0-90, BB-9 (13-150) 
BB-9 (250-310) 

PAGE 1 OF 2 

Jbs 

Analysis of 28 Drill Core Samples 

ITEM SAMPLE NUMBER 
Au Ag CU 
(ppm) (ppm) (%) 

1 BB-8 00-i0 
2 BB-8 10-20 
3 BB-8 20-30 
4 BB-8 30-40 
5 BB-8 40-50 

6 BB-8 50-60 
7 BB-8 60-70 
8 BB-8 70-80 
9 BB-8 80-90 

10 BB-9 13-20 

Ii BB-9 20-30 

12 BB-9 30-40 
13 BB-9 40-50 
14 BB-9 50-60 
15 BB-9 60-70 

16 BB-9 70-80 
17 BB-9 80-90 
18 BB-9 90-100 
19 BB-9 i00-ii0 
20 BB-9 110-120 

.04 3.8 .07 
• 03 1.1 .14 

.03 .9 .06 

.02 1.0 .07 
• 02 1.0 .14 

t 

o- /3L,= I - ~  

.03 2.8 .07 

• 02 1.6 .05 ~ / V ~ , ~  

• 02 4.1 .12 ~7~j~%~ 

.02 1.6 .16 . . . . . . .  

• 02 1.9 .04 

.02 3.2 .ii 
• 02 1.9 .17 

.04 1.8 .07 
• 02 2.5 .07 

. 0 2  . 4  

. 0 2  3 . 9  

. 0 2  5 . 5  

. 0 2  1 . 5  
< . 0 2  1 . 7  

ASARC0 t~i~u, pu, #,c 

I 9 1992 

.01 

.04 

.31 

.02 

.04 

$W Exp~ola[~o. 

Charles E. Thompson Wi liam L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. Jim Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

JAN 2 5 1993 

JOB NO. TAJ 749 
January 22, 1993 

PROJECT: THUNDER MTN. 
BB-8 (60-70), (320-600) 

PAGE 1 OF 2 

Analysis of 29 Drill Core Samples 

ITEM SAMPLE NUMBER 
AU Ag CU 
(ppm) (ppm) (ppm) 

1 BB-8 60-70 
2 BB-8 320-330 
3 BB-8 330-340 
4 BB-8 340-350 
5 BB-8 350-360 

6 BB-8 360-370 
7 BB-8 370-380 
8 BB-8 380-390 
9 BB-8 390-400 

i0 BB-8 400-410 

ii BB-8 410-420 
12 BB-8 420-430 
13 BB-8 430-440 
14 BB-8 440-450 
15 BB-8 450-460 

16 BB-8 460-470 
17 BB-8 470-480 
18 BB-8 480-490 
19 BB-8 490-500 
20 BB-8 500-510 

<.02 7.8 
.04 4.4 

<.02 3.6 
<.02 1.8 
.02 2.8 

2300. 
1900. 
900. 

1250. 
1700. 

<.02 2.9 750. 
<.02 2.9 720. 
<.02 2.2 610. 
<.02 3.1 1250. 
<.02 8.2 2000. 

<.02 4.1 1150. 
<.02 3.8 185. 
<.02 2.5 850. 
<.02 4.3 900. 
<.02 4.2 2050. 

<.02 1.6 
.04 3.8 

<.02 .9 
<.02 5.4 
<.02 1.9 

1300. 
1700. 
385. 

1450. 
305. 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson,  Ar i zona  85703 
(602) 622-4836 

JOB NO. TAJ 749 
January 22, 1993 

PAGE 2 OF 2 

Au 
ITEM SAMPLE NUMBER (ppm) 

Ag 
(ppm) 

CU 
(ppm) 

21 BB-8 510-520 <.02 
22 BB-8 520-530 <.02 
23 BB-8 530-540 <.02 
24 BB-8 540-550 <.02 
25 BB-8 550-560 <.02 

26 BB-8 560-570 <.02 
27 BB-8 570-580 <.02 
28 BB-8 580-590 <.02 
29 BB-8 590-600 <.02 

4.4 
2.9 
3.7 
1.3 
1.4 

.9 
1.4 
.8 

1.0 

550. 
800 • 
495 • 
280 • 
750. 

580. 
660 • 
680 • 
530. 

CC : Mr. Harold Downey 
1803 E. 10th Steet 
Tucson, AZ 85719 

_ _ _  '_ 'l 

W 

/ 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. TAJ 749 
January 22, 1993 

PROJECT: THUNDER MTN. 
BB-8 (60-70), (320-600) 

ASARCO INCORPORATED 
Attn: Mr. Jim Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 29 Drill Core Samples 

29 Au (ppm) 
29 Ag (ppm) 
29 Cu (ppm) 
29 samples 

@ $5.40 ....................................... 
@ $2.64* ...................................... 
@ $2.64* ...................................... 
crushed, split and pulverized @ $5.20 ........ 

Totals 

$156.60 
$76.56 
$76.56 

$15o.8o 

$460.52 

* Multi Element Discount 

JAN 2 5 1995 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro  Dr. • P.O. Box 50106 
Tucson,  Ar i zona  85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

D9.5 

JOB NO. TAJ 748A 
February 2, 1993 

PROJECT: THUNDER MOUNTAIN 
BB-8 0-90, BB-9 (13-150) 

BB-9 (250-310) 
PAGE 1 OF 2 

Analysis of 8 Pulp Samples 

ITEM SAMPLE NUMBER 
Cu Cu** 

(%) (%) 

1 BB-8 00-i0 
2 BB-8 10-20 
3 BB-8 20-30 
4 BB-8 30-40 
5 BB-8 40-50 

.07 .06 
• 14 .13 

.06 .06 
• 07 .06 

• 14 .14 

6 BB-8 50-60 
7 BB-8 60-70 
8 BB-8 70-80 
9 BB-8 80-90 

• 07 .06 

.~90~ 2~ .23 
.05 .05 
• 12 . ii 

i0 BB-9 13-20 .16 

ii BB-9 20-30 .04 
12 BB-9 30-40 .ii 
13 BB-9 40-50 .17 
14 BB-9 50-60 .07 
15 BB-9 60-70 .07 

16 BB-9 70-80 .01 
17 BB-9 80-90 .04 
18 BB-9 90-100 .31 
19 BB-9 i00-ii0 .02 
20 BB-9 110-120 .04 

21 BB-9 120-130 .01 
22 BB-9 130-140 .08 
3 _- BB~9 140-15_ ___ ~_ Q ....................... ~_~_.4~0~ 

2 4  B B - 9  2 5 0 - 2 6 0  . 0 8  

2 5  B B - 9  2 6 0 - 2 7 0  . 0 8  

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P,O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

JOB NO. TAJ 748A 
February 2, 1993 

PAGE 2 OF 2 

Cu 
ITEM SAMPLE NUMBER (%) 

Cu** 
(%) 

26 BB-9 270-280 .08 
27 BB-9 280-290 .26 
28 BB-9 290-300 .07 
29 BB-9 300-310 .05 

*NOTE: Sample not was not received on this original job, 
submitted at a later date on job TAJ 749. 

**NOTE: Repeat analysis requested per Harold Downey. 

cc: Mr. Harold Downey 
1803 E. 10th Steet 
Tucson, AZ 85719 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizon~ Registered Assayer No, 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

PROJECT: 
BB-8 0-90, 

Job No. TAJ 748A 
February 2, 1993 
THUNDER MOUNTAIN 

BB-9 (13-150) 
BB-9 (250-310) 

Analysis of 8 Pulp Samples 

8 Cu(%) @ $5.25 .......................................... 

Totals 

$42.00 

$42.00 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. Jim Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

JOB NO. TAJ 749A 
February 2, 1993 

PROJECT: THUNDER MTN. 
BB-8 (60-70), (320-600) 

PAGE 1 OF 1 

Analysis of 1 Pulp Sample 

ITEM SAMPLE NUMBER 
Cu 
(ppm) 

CU 
(%) 

1 BB-8 60-70 2300. .23 

CC : Mr. Harold Downey 
1803 E. 10th Steet 
Tucson, AZ 85719 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 

| 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Ar izona 85703 
(602) 622-4836 

INVOICE 
NET 30 DAYS 

Job No. TAJ 749A 
February 2, 1993 

PROJECT: THUNDER MTN. 
BB-8 (60-70), (320-600) 

33 5 

ASARCO INCORPORATED 
Attn: Mr. Jim Sell 
Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

Analysis of 1 Pulp Sample 

1 Cu(%) @ $5.25 .......................................... 

Totals 

$5.25 

$5.25 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 
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ASARO0 

Exploration Department 
Southwestern United States Division 

July I, 1982 

Mr. Dennis Brandolino 
District Ranger 
U. S. Forest Service 
R.R. 2 • , Box 1150 
Sierra Vista, AZ 85635 

1982 Drill Hole 
Thunder Mountain Project 
Santa Cruz county, AZ 

Dear Mr. Brandolino: 

As outlined to you yesterday on the phone we expect that we will be drilling 
a single hole about 1500 feet west of the hole drilled last year in Upper 
Alum Gulch near Trench Camp. This hole, as will be outlined to you by Mr. 
Tony Benavidez, will be on the Warren Harding claim and will be just off of 
the existing road as shown on the attached map. The actual drill site will 
be about 30 x 50 feet and will probably be built by a local Patagonia con- 
tractor. We expect that drilling will start in early August and will be 
done by Joy Mfg. using the same crews used for the last several years. We 
expect that they will be at this site less than one month. 

As we will be reoccupying both our 1982 and 1981 drill sites in future years 
we will only be doing minimal site restoration at this time. Mr. Benavidez, 
our geological field technician, will be in direct charge of drilling and if 
he decides a gate is necessary during drilling, it will be built to your 
specifications. 

Should you have any questions that cannot be answered by Mr. Benavidez or 

in our absence, please contact Mr. Robert Crist, our Property Manager, or 
Mr. James Sell, our Southwestern Exploration Manager. Thanks for your help. 

FRK/cg 

cc: J. D. Sell 
R. B. Crist 
T. C. Benavidez 

Very truly yours, 

Fleetwood R. Koutz 
Geologist 

ASARCO Incorporated P.O. Box 5747 Tucson. Az 85703 
1150 North 7th Avenue (602) 792-3010 



4 • 
r ~  

ORB 2 ,  e 

ORBI • 

t . "R I~E. 

~..1, r z z  s. 

. .  3C~3 S. 

: %* 

/ 

/ 

j i  w 3 

/ 

/ 
/ 

~eJem 4 

desse 2 - -  

--~-t, - - - - - - ~  

17 

/ 

. 18 

Existing road 

Drill site (1982) 

Drill site (Old) 

Drill •site (1981) 

I TO ACCOMPANy..~,%~.., ~ /~ ,~  I 
- I 

D A T E D ~ _ _ ~  / 4"7~'..~- I 

Proposed Drill Site 
P A T A G O N I A  M O U N T A I N S  
SANTA CRUZ CO. ,ARIZONA 

I '° = I 0 0 0 '  



Exploration Department 
Southwestern United States Division 

July 17, 1985 

Mr. Dennis Brandolino 
District Ranger 
U.S. Forest Service 
RR 2, Box 1150 
Sierra Vista, AZ 85635 

1985 Drill Hole Reentry 
Thunder Mountain Project 
Santa Cruz County, AZ 

Dear Mr. Brandolino: 

As outlined to you yesterday on the phone, we expect to reenter and 
deepen the diamond drill hole at the same site occupied in 1982, 83 
and 84. The hole is located on the Warren Harding claim in Upper Alum 
Gulch on the existing road as shown on the attached map. The drilling, 
as in past years, will be done by Joy Manufacturing and should start in 
early August and take between one and three weeks to complete. We will 
clean up the existing road to our water source, at the west end of the 
Upper Alum Gulch road (claims 94-92 boundary), using a grader of a 
Patagonia contractor just before drilling starts. We expect to reoccupy 
this site in future years, but will clean up the site as we have done 
annually. We will contact you just before starting work. 

Don Melhado, draftsman, and I will be handling this project. In our 
absence please contact Jim Stringham or Bill Gay, property managers, 
or Jim Sell, S.W. Exploration Manager, if there are any questions. 

Thanks for your help. 

FRK:mek 
Att: Drill Site Map 

Very truly yours, 

F l e e t w o o d  R. Koutz  
G e o l o g i s t  

CC: J. D. Sell 
J. R. Stringham/W. D. Gay 
D. A. Melhado 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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Exploration Department 
Southwestern United States Division 

June 11, 1987 

Mr. Jerry Deiter 
District Ranger 
Coronado National Forest 
U.S. Forest Service 
RR 2, Box 1150 
Sierra Vista, AZ 85635 

Thunder Mountain 
Santa Cruz Co., AZ 

Dear Mr. Deiter: 

This letter is to inform you of Asarco's intent to deepen the drill hole 
shown on the attached map. This hole was drilled periodically from 1982 
to 1985, and the last USFS-Asarco correspondence on drilling at this site 
was in F.R. Koutz's letter to Dennis Brandolino, dated July 17, 1985. 

I tried calling you and Mr. Brandolino on the telephone to discuss this 
matter, but both of you were out for the week on a controlled burn. I 
assume it is permissible for Asarco to go ahead with the deepening of 
this drill hole and no formalities, other than this notification, are 
required. 

I'll be in Nevada for the summer, so if you have any comments or questions, 
please call or write James D. Sell, Manager, or Bill Gay, Land Engineer, 
at the address and telephone number shown at the bottom of this page. 

Sincerely yours, 

HGK:mek 
Att. 

Henry  G. K r e i s  
Geol og i s t  

CC: W.L. Kurtz 
J.D. Sell 
W.D. Gay 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
t150 North 7th Avenue (602) 792-3010 
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To accompany letter to 
Existing Road the U.S.F.S. Dated 

7/17/85 By F.R.Koutz 
Drill Site 82-85,87 6/11/87 By H.G.Kreis 
Drill Site Old 

Drill Site 1981 

Proposed Drill Si te  

PATAGONIA M O U N T A I N S  
SANTA CRUZ CO.,ARIZONA 
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United States Forest 
Department of Service 
Agriculture 

Sierra Vista 
Ranger D i s t r i c t  

R.R. 2, Box 1150 
Sierra Vista,  AZ 85635 

X. 
Reply to: 

Date: July 9, 1987 

rMr.  H e n r y ~ i s  
ASARCO Incorporated 
P.O. Box 5747 
Tucson, AZ 85703-0747 

L 

Dear Mr.~9~eis: 
Thank you for  your l e t t e r  of 6/11/87 informing us of your continuing d r i l l i n g  
operation. Under our previous approval, you are authorized to continue d r i l l i n g  
at that s i te .  

Please no t i f y  us well in advance i f  you are going to occupy a new s i te .  Any 
ground d is turb ing a c t i v i t y  not previously approved, w i l l  require a minimum of 
45 days for  approval t o  be acquirred. For ty - f ive  day approval time even for  
r e l a t i v e l y  simple ground d is turb ing a c t i v i t i e s  is so long because of s t r i c t  
compliance with archeological laws which require a 30 day wai t ing period in 
which the S.H.I.P.O. can comment on the a c t i v i t y .  Your n o t i f i c a t i o n  to us 
well in advance of any planned a c t i v i t y  w i l l  enable us to comply with a l l  of 
the laws and regulat ions and avoid delays of  your assessment work. 

I f  you have any questions please contact Dennis J. Brandolino at 458-0530. 

Sincerely,  

D i s t r i c t  Ranger 

CC: W.D. Gay (7/14/87) 

FS-62OO-11b (7/81) 



Exploration Department 
Southwestern United States Division 

June 27, 1988 

Mr. Jerry Deiter 
District Ranger 
Coronado National Forest 
RR 2, Box 1150 
Sierra Vista, AZ 85635 

Thunder Mountain 
Santa Cruz County, AZ 

Dear Mr. Deiter: 

This letter is to inform you of Asarco's intent to deepen the drill hole 
shown on the attached map. This is the same hole we continued to deepen 
last year. Drilling should conmmence late August and continue until 
early September. 

I will assume it is permissible to deepen this drill hole unless you 
notify me to the contrary. 

You can contact me at the address and telephone number shown at the 
bottom of this page. 

WDG:mek 

Sincerely yours, 

William D. Gay / 
Land Engineer, SWED/ 

cc" J.D. Sell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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A  RCO Southwestern Ex ploration Division 

July 27, 1988 

FILE NOTE 

Archaeology Permit for TM-14 

On July 12, I talked to Mr. Duane Bennett, Forest Ranger from Sierra 
Vista office. He said we need an archaeological study on the area 
at TM-14. Don Melhado and I met Mr. Bennett in Patagonia on July 14, 
1988, and went to TM-14 site. Mr. Bennett said he was a para-archae- 
ologist and could study the site and would let us know whether or not 
we had a problem. 

Today, July 27, 1988, at 8:14 AM, Mr. Bennett called me and said we 
could go ahead with our drilling. I asked if we needed written 
approval and he said no, that verbal approval was sufficient. 

WDG:mek 

CC: W.L. Kurtz 
J.D. Sell 

William D. Gay / 
/ 
/ 

7/ 7 ! 



Southwestern Exploration Division 

July 27, 1988 

• ! 

FILE NOTE 

Archaeology Permit for TM-14 

On July 12, I talked to Mr. Duane Bennett, Forest Ranger from Sierra 
Vista office. He said we need an archaeological study on the area 
at TM-14. Don Melhado and I met Mr. Bennett in Patagonia on July 14, 
1988, and went to TM-14 site. Mr. Bennett said he was a para-archae- 
ologist and could study the site and would let us know whether or not 
we had a problem. 

Today, July 27, 1988, at 8:14 AM, Mr. Bennett called me and said we 
could go ahead with our drilling. I asked if we needed written 
approval and he said no, that verbal approval was sufficient. 

WDG:mek William D. Gay / 
/ 

/ 

cc: W.L. Kurtz 
J.D. Sell 



Exploration Department 
Southwestern United States Division 

May 25, 1990 

Mr. Jerry Deiter 
District Ranger 
Coronado National Forest 
U.S. Forest Service 
RR2, Box 1150 
Sierra Vista, AZ 85635 

Thunder Mountain 
Santa Cruz Co., AZ 

Dear Mr. Deiter: 

This letter is to inform you of Asarco's intent to continue work in the 
Patagonia Mountains west of Trench Camp. Asarco intends to: 

I. Reoccupy three previous drill sites and drill 8 new holes. 

2. Clean old road to drill site (BB-I), establish 2 drill sites 
along road and drill 5 new holes. 

3. Establish two new drill sites along road in canyon bottom that 
goes to hole TM-8. Drill two new holes. 

All holes (15 holes in total) range in depth from 600 to 1400 feet. 
Plate I is a general location map while Plate 2 shows location of 
proposed new drill sites and proposed drill sites to be reoccupied. 

Please inform us if this work is permissible. If you have any comments 
or questions, please call or write James D. Sell, Manager, Southwest 
Exploration Division at the address and telephone shown at the bottom 
of this page. 

JJM'mek 
Arts. 

Sincerely yours, 

cc: J.D. Sell 
W.D. Gay 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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AS/ RCO Southwestern Exploration Division 

May 29, 1990 

4 

J.J. Malusa 

Meet Forest Service 
Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, AZ 

Meet Mr. Duane Bennett of the Patagonia area Forest Service at the 
Stage Stop cafe, 9 AM, Thursday, June 7, 1990, in Patagonia. 

Mr. Bennett has received the Asarco request for drilling and wishes 
to inspect all the drill sites. I have informed him that all sites 
are on existing roadways. 

Check with Tony Dalla Vista, Mining Dept., as to the cat man that was 
used on their rehab in the Patagonias. Call/stop by and see the 
operator and arrange to clean the road up to the BB-I drill site and to 
TM-9 also. 

You might go down a day early and review the potential site(s) at the 
Ventura project, and, if possible, also review this area with Mr. 
Bennett, as some new roads may be necessary at Ventura. Contact the 
cat man to do the Ventura clean-up and road work. 

JDS:mek 

/ 

C 
James D. Sell / 

cc: W.L. Kurtz 
W.D. Gay 

] - - IHH 
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Exploration Department 
Southwestern United States Division 

June 11, 1990 

Mr. Jerry Deiter 
District Ranger 
Coronado National Forest 
U.S. Forest Service 
RR2, Box 1150 
Sierra Vista, AZ 85635 

Dear Mr. Deiter: 

This letter is to inform you of Asarco's intent to continue work in 
the Patagonia Mountains I) west of Trench Camp, and 2) on the road to 
the Ventura Mine. All of the proposed drill sites were shown to Mr. 
Duane Bennett of the Patagonia area Forest Service on June 7, 1990. 

Asarco will only engage in road maintenance and not in any road building 
or improvements at the present time. All new drill sites will be located 
on preexisting roads and will not include any road widening. 

Topographic maps have been included to aid in locating the areas of 
interest. Plates I and 2 are general location maps while 3 and 4 are 
detailed. 

In all, Asarco intends to: 

I) Reoccupy three previous drill sites and drill 8 new holes 
at those sites. 

2) Do road maintenance on road to drill site BB-I, and drill 5 
holes on 2 new sites that will be located on the established 
road. No road widening will be needed to drill on these new 
sites. 

3) Drill at two sites along road in canyon bottom that goes to 
hole TM-8. 

4) Do road maintenance anddrill on two sites along preexisting 
roads near the Ventura mine. 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



Mr. Jerry Deiter June 11, 1990 
Page 2 

Please inform us if this work is permissible. If you have any comments 
or questions, please call or write James D. Sell, Manager, Southwestern 
Exploration Division at the address and telephone shown at the bottom 
of page I. 

JJM:mek 
encs. 

Sincerely yours, 

John J. Malusa 
Geol og i st 

cc: J.D. Sell 
W.D. Gay 
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United States 
Department of 
Agriculture 

Forest 
.Service 

Sierra Vista RD 
Coronado NF 

769 N. Hwy 90 Bypass 
SierraVista, AZ 85635 
602/458-0530 

John J. Malusa, Geologist 
ASARCO Inc. 
P.O. Box 5747 
Tucson, AZ. 85703-0747 

Reply to: 2810 

Date: July 9, 1990 

Dear John, 

This letter serves as authorization for ASARCO, Inc., to begin road maintenance 
work on the roads leading to the drill sites outlined in your letter of June 
Ii, 1990. As we mentioned to you during our field visit to these sites last 
month, the road maintenance work must be contained within the existing roadbed 
and any pruning of trees along the roadside will be done in a manner as 
described to you during the aforementioned field trip. 

If you find that it becomes necessary to widen any road or drill site, please 
contact our office so we may conduct the proper surveys and complete all 
environmental documentation prior to such work beginning.. 

If you have any questions please contact Duane Bennett or myself at our new 
phone number 378-0311. For your information, our new address is: 

Sierra Vista Ranger District 
5990 S. Hwy 92 
Hereford, AZ. 85615 

Sincerely, 

Activities Staff 

cc : ~J.  D ,~Se l  1 i ~  
W.D. Gay" 

ASAI~t~O I'mu 

JUI. 1 2 1990 
SW £xplola~m. 



E x p l o r a t i o n  D e p a r t m e n t  
Southwestern United States Division 

October 16, 1991 

Mr. Jerry Deiter 
District Ranger 
Sierra Vista Ranger District 
U.S. Forest Service 
5990 South. Highway 92 
Hereford, AZ 85615 

Dear Mr. Deiter: 

This morning I spoke to Mr. Duane Bennett about Asarco's drilling 
exploration program in the Patagonia Mountains for 1992. 

The work would consist of five (5) drill sites (hand dug) 20' x 25'. 
These sites are shown on the enclosed map. A skid mounted rig would 
be used so no road building would be necessary. 

As discussed with Mr. Bennett, Asarco will stake the sites, contact 
your office, so they can be field checked for your approval. 

Sincerely yours, 

WDG:mek 
encs. I. Area Map 

2. I"=200' map of drill sites 

William D. Gay 
Land Engineer, SWED/ 

cc: J.D. Sell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 

mm iml I I II I ........ I IF I ]~  . . . . .  



Exploration Department 
Southwestern United States Division 

October 16, 1991 

Mr. Jerry Dei~r 
District Ra~er 
Coronado~tional Forest 
U.S. Foist Service 
RR 2,/8ox 1150 
Sier/fa Vista, AZ 85635 

J 

Dear Mr. Deiter: 

This morning I spoke to Mr. Duane Bennett about Asarco's drilling 
exploration program in the Patagonia Mountains for 1992. 

The work would consist of five (5) drill sites (hand dug) 20' x 25' 
These sites are shown on the enclosed map. A skid mounted rig would 
be used so no road building would be necessary. 

As discussed with Mr. Bennett, Asarco will stake the sites, contact 
your office, so they can be field checked for your approval. 

Sincerely  yours,  

WDG:mek 
encs. I. Area Map 

2. I"=200' map of drill sites 

cc: J.D. Sell 

ASARCO Incorporated EO. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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ASARCO Southwestern Exploration Division 

 /l>s 

December 17, 1991 

W.D. Gay 

TM drill holes proposed 
Thunder Mountain Project 
Santa Cruz County, AZ 

Write letter to the FS with map showing the location of the four stakes 
we placed and flagged on the slope above TM-8, for possible drilling 
sites. 

At the present time it has not been confirmed on how the sites will be 
occupied, but if they need 10 weeks to get their work done, then we'd 
better get this staFted. 

JDS:mek j James D. Sell 

co: W.L. Kurtz 



A, LqCO 

Exploration Department 
Southwestern United States Division 

December 23, 1991 

Mr. Jerry Deiter 
District Ranger 
Sierra Vista Ranger District 
U.S. Forest Service 
5990 South Highway 92 
Hereford, AZ 85615 

Dear Mr. Deiter" 

Reference is made to my letter of October 16, I££I, in which I 
stated that we (Asarco) would stake drill sites as indicated on 
the attached maps. The sites have been staked and are ready to 
be field checked by your people. 

Please let us know when you are ready to check the sites and we 
will meet your representative at the location. 

Sincerely yours, 

WDG:mek 
encs.: I. Area Map 

2. I" = 200' map of drill sites 

William D. Gay / 
Land Engineer, SWEp 

cc: J. O. Sell  

ASARCO Incorporated RO. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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ASARCO Southwestern Exploration Division 

February 3, 1992 

J.D. Sell 

Visit with Forest Service 
Personnel for Road and Drill 
Site Building - Thunder Mtn. 

On January 27, 1992 I met with Mr. Duane Bennett and Mr. Dennis Brandolino, 
both Forest Rangers, to discuss the possibility of building a drill site 
about 200 feet south of TM-8 and also building a road from the 5150 foot 
elevation to the 5400 foot elevation on the slope southeast of TM-8. 

Mr. Brandolino seemed to be the spokesman for the Forest Service and the 
following sums up his thoughts: 

I. 

. 

The site south of TM-8 should not be a problem. We could go north 
about 200 feet, then start the road on an incline, level off, and 
go south about 400 feet. Would need a biological and archaeological 
study for this site. 

The road on the slope was another matter. Mr. Brandolino said 
crossing the drainage was a problem, the steepness of the slope 
where the road'would be built was so steep that damage to trees, 
etc. would be excessive. In fact the last thing he said when we 
parted was that if we insist on building the road we will get into 
a new set of problems. 

Another alternative was looked at and that was building a road from the 
top around to the drill sites, but again the steepness of the slope 
would not allow this without major cutting into the slope. 

I,also talked with Mr. Dave Martin about the roads on the SE slope, and 
his thoughts were, it could be done, but it would take a lot of blasting 
and would be time consuming. He said the site south of TM-8 could 
probably be built with a front-end loader. 

Attached is a map with a "maybe" alternate road that you and I discussed 
on January 31, 1992. It also looks difficult and expensive. 

WDG : mek 

cc: W.L. Kurtz 

William D. Gay 
/ 
/ 





, / ,  • = DUANE A. BENNETT 
Recreation & Lands Forester 

• (602) 378-0311 
. FAX (602) 6 7 0 - 5 0 7 8  

~R-ONADO NATIONAL FORE 
Sierra Vista Ranger District 

5990 South Hwy. 92 
Hereford, AZ 85615 
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Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

June 1, 1992 

Mr. Jerry Deiter 
District Ranger 
Sierra Vista Ranger District 
U.S. Forest Service 
5990 South Highway 92 
Hereford, AZ 85615 

Drilling Notification 
Alum Canyon 
Patagonia Mountains 
Santa Cruz County, AZ 

Dear Mr. Deiter" 

Asarco SWED requests the approval to core five holes along the road in 
Alum Canyon (Figure I). The drilling would use a truck-mounted diamond 
core machine and would start 100 feet northeast of the water-flowing 
drill hole (TM-8) near the head of the •present road in the canyon, and 
continue eastward along the road (Figure 2). 

As the previous drilling has done in the area, the surplus drilling mud 
will continue to be contained in tanks and disposed of in prepared pits. 

You had previously field checked• sites requested along the hillside 
(letter of Dec. 23, 1991), but SWED does not intend to drill these at 
this time. 

Very little disturbance will be necessary during this phase of the drilling 
request. 

Sincerely yours, ......... 

JDS:mek 
encs.: I, Area Map 

I":200' drill site map 

/James D. Sell 

cc: W.L. Kurtz 
W.D. Gay 

ASARCO Incorporated RO. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue FAX (602} 792-3934 Phone (602} 792-3010 
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AS/ CO Southwestern Exploration Division 

July 18, 1990 

FILE NOTE 

Chalcocite-Chalcopyrite Leach 
Cochise Project - Phelps Dodge 
Bisbee North 
Cochise County, Arizona 

In talking with Mike Greeley of the USBM, who had just returned from an 
AIPG tour of Bisbee, he stated the following: 

PD has mined, and placed on pads of 10,OOO tons each, the following: 

Pad I. Mine Run 
Pad 2. Crushed to 6 inch 
Pad 3. Crushed to I inch. 

They have completed 50 days of a 150 day leach test using iron sulfate- 
sulfuric acid. 

They expect the project to continue if they can secure a 60% recovery. 

At present they are encouraged with the daily rise in cumulative recovery 
of copper (no figures given out). 

JDS:mek / James D. Sell 

cc : W.L. Kurtz 
D.E. Crowell 
S.A. Anzal one 



Exploration Department 
Southwestern United States Division 

September 21, 1990 

Dr. Sid Williams 
Globo De Plomo Enterprises 
P.O. Box 872 
Douglas, AZ 85607 

Dear Sid: 

I have delivered to Arnulfo Manzo five samples of split drill core for 
petrographic and mineral analyses as per the following list: 

Sample ID Petrographic Polished Section 

BB-2-85 X X 
BB-2-400 X X 

BB-3-50 X X 
BB-3-260 X X 
BB-3-700 X X 

Of particular interest petrographically is the alteration assemblage, and, 
of course, rock classification. For the polished sections the copper 
minerals are of importance. We have seen chalcocite and covellite under 
the hand lens and would be interested to know if you see any covellite 
coating bornite. You may observe some silver mineralization, but it is 
running only in the low ppm range. 

This job is for Asarco. Report and billing whould be directed to; 

Purchase order number T-199-0 

Mr. James D. Sell 
ASARCO Incorporated 
P.O. Box 5747 
Tucson, Arizona 85703 

Also a copy to Mr. John Malusa and myself, same address. 

Thank you. 

Sincerely, 

Harold J. Downey 

ASARCO Incorporated P O. Box 5747 Tucson, Az 85703-0747 

1150 North 7th Avenue (602) 792-3010 



GLOBO DE PLOMO ENTERPRISES 

( ~  P.O. BOX 872 
DOUGLAS, AZ 85607 
USA 

26 September  1990 

Harold J. Downey  
ASARCO Incorporated 
P.O. Box 5747 
Tucson, A Z  85703-0747 

Dear Harold: 

Enclosed are descriptions of  thin sections and polished sections prepared by Mr. Manzo f rom 
your  five samples. You will see that the alteration assemblage is somewhat variable but  is 
dominated by  pyrophyll i te,  possibly with sericite in some cases, for the two are virtually 
indistinguishable, plus alunite, and kaolinite in one instance. Silicification has been relatively 
unimportant.  

The rocks are called dacites but  this is a nominal term for  the alteration has destroyed all 
feldspars and it is possible that the intrusion was more acid than I imagine. In addition to 
copper  you will see that zinc is important in some of  the mineralized samples. 

I hope these data are helpful  to you. 

Best regards, 

Sidney A. Williams 
SAW:bj 

cc: J.D. Sell 
J. Malusa 

SEP 2 6 1990 

SW E×pLo;aL~o~| 

TEL: (602) 364-9637 / TLX: "GLOPLO" / SHIPPING: 1201 F AVENUE, DOUGLAS 



BB-2-85 

The rock is a porphyry, a shallow intrusive or hypabyssal 
unit most likely. The composition is judged to have been dac- 
ite originally but can no longer be determined with certainty 
owing to intense epizonal alteration. 

Phenocrysts of plagioclase, ~ quartz, and biotite are common 
and are thickly dispersed in a dense cherty-textured matrix of 
quartz and feldspars formed by slow devitrification of the 
glass base. The plagioclase is entirely altered to scaly mush 
of coarse grained pyrophyllite in which occasional clusters of 
alunite tablets are embedded. Pyrophyllite and fine grained 
granular quarts together have replaced biotite and leucoxene 
marks the pseudomorphs clearly. @ Quartz is unchanged by the 
alteration process but fine grained quartz has grown through- 
out the matrix and together with dispersed scales of pyrophyl- 
lite replaces all of the feldspars once present. 

Pyrite is the dominant sulfide, occurring as rounded pyrito- 
hedra often packed in sizable clusters, the grains with simple 
mutual boundaries. On occasion equally large grains of sphal- 
erite occur satellitic to them. Copper sulfides are abundant 
and seem to represent the youngest minerals in the ore assemb- 
lage. Bornite appears to have been the earliest of these sul-- 
fides but little remains. Commonly the bornite relicts are 
severely corroded and the margins of them marked by numerous 
tiny ribbon-like grains of chalcopyrite which penetrate the 
bornite and extend beyond its margins. Both of these minerals 
are embedded in and replaced by chalcocite which in turn has 
largely altered to a fine grained scaly aggregate of covell- 
ite. All of these sulfides commonly cluster around a nucleus 
of pyrite grains but in places the covellite appears to occur 
in crosscutting fractures the course through the rock as vein- 
forms. On rare occasion a sulfosalt was observed as inclus- 
ions in bornite. Grains are small but it is thought to be 
tetrahedrite/tennantite. 

BB-2-400 

The rock is a porphyry identical to the preceding sample but 
here may be an intrusion breccia, for it entrains numerous 
cognate xenoliths, some of them blending imperceptibly into 
the matrix. All of these have glassy bases and devitrifica- 
tion produced considerable uniformity of texture. Many of the 
quartz phenocrysts and feldspar grains are angular and seem to 
have been broken during the process of intrusion. Biotite 
books likewise are sometimes crumpled. Textures remain clear 
though epizonal alteration has been intense. 

Feldspar clasts are replaced by a fine grained, scaly paste 
of kaolinite in which minute alunite rhombs are present as 
inclusions. Only in the vicinity of sulfide grains is alunite 
coarser, occurring as clusters of densely packed tablets. 
Sometimes lacy barite crystalloblasts are embedded in these 
clusters. The matrix of the rock is dense, cherty-textured 



BB-2-400 con't. 

quartz with minuscule grains of kaolinite dusting the quartz 
grain boundaries. Alunite beads are also disseminated in this 
assemblage. 

Granular pyrite is a dominant sulfide in this sample occur- 
ring as crude pyritohedra of rounded outline that sometimes 
are closely clustered together. Inclusions of gangue are most 
uncommon but when present may be large. Surrounding the py- 
rite are large irregular patches of sphalerite which show com- 
plex color zoning. The darker colored bands occur within the 
cores of the sphalerite grains and are characterized by innu- 
merable minute chalcopyrite exsolution beads. A few grains of 
tetrahedrite/tennantite were found, chiefly embedded in gangue 
near pyrite and some of the grains enclose corroded and iso- 
lated islands of former pyrite crystals indicative of strong 
replacement relationship. 

BB-3-50 (or 56) 

The rock is a porphyry judged to have been a dacite origin- 
ally. Phenocrysts of plagioclase and biotite, joined by 
quartz are common and show a vague alignment in a matrix that 
was originally glass but devitrified to a chert-like quartz/- 
feldspar after emplacement had ceased. Cognate xenoliths en- 
trained in the rock are virtually identical to the matrix and 
blend imperceptibly into it. Textures remain clear although 
epizonal alteration has been strong. 

Coarse grained scaly pyrophyllite replaces the feldspar phe- 
nocrystals. Sometimes they seem leached and the pseudomorphs 
are a trifle vuggy. Pyrophyllite has likewise replaced biot- 
ite but is then distinctively marked by accessory leucoxene. 
A few of the feldspar phenocrystals are replaced by very fine 
grained alunite instead of pyrophyllite and there seems to be 
no pattern as to which mineral occupies the pseudomorphs. The 
matrix is dense cherty-textured quartz flecked with pyrophyl- 
lite scales and in the sample quartz does not appear to have 
grown to any degree during the alteration process. 

Pyrite is uncommon in this sample, occurring as equant but 
anhedral grains of medium size that are widely disseminated 
and often embedded in strongly altered feldspar grains or are 
associated with futile in former biotite crystals. No other 
sulfides were found in this sample. 

BB-3-260 

The rock is a chilled porphyry identical to the preceding 
samples and thought to have been dacitic originally. Pheno- 
crysts of feldspars are smaller here and less numerous whereas 

quartz and biotite are relatively abundant. Sometimes the 
quartz eyes are cracked and broken and many phenocrysts appear 
as angular fragments. The glass matrix likewise seems to be 



BB-3-260 con't. 

heterogenous as though cognate xenoliths were entrained in a 
intrusion breccia during emplacement but they have devitrified 
to identical cherty-textured quartz-feldspars and blend into 
one another closely. There is also a crude alignment of phe- 
nocrysts to a common direction. Epizonal alteration has been 
strong. 

Quartz remains unchanged and in the matrix the quartz has 
grown to a cherty-textured aggregate only in irregular and 
small domains. These host only minor amounts of pyrophyllite 
whereas in most areas quartz has not grown and pyrophyllite 
scales are abundant in the interstices representing the former 
feldspar content. Pyrophyllite has also replaced biotite and 
feldspar phenocrysts. The biotite is characterized by the 
presence of accessory rutile. 

Pyrite is erratically dispersed in this sample as equant 
grains rich in inclusions of gangue. The larger crystals have 
frilly margins dotted with inclusions but solid cores in which 
gangue grains are uncommon. No other sulfides were found in 
this samples. 

BB-3-700 

The rock is a microbreccia thought to be an intrusion brec- 
cia, generally of dacitic character. This sample differs from 
the others in that it contains a relatively large variety of 
textures amongst the fragments present and there may be some 
xenoliths of other origins. The rock fragments, and loose 
clasts of @ quartz, feldspar, and biotite all lie with longer 
dimensions crudely parallel, but for the most part the rock 
appears to have been intruded as a relatively dry unconsoli- 
dated breccia and there is really no vitric matrix here. Tex- 
tures remain quite clear although epizonal alteration has been 
strong. 

Many of the fragments are strongly silicified with quartz as 
cherty-textured or coarse grained granular material occupying 
much of the former matrix. It is uncertain how much of sili- 
cification occurred prior to intrusion. By contrast the mat- 
rix debris is replaced by a very fine grained paste of pyro- 
phyllite in which alunite is abundantly present. Often the 
alunite occurs in clusters that represent feldspar clasts. 
Biotite is altered either to pyrophyllite or alunite but is 
marked by accessory leucoxene. Some crystals seem to have 
been deformed and shredded during the process of intrusion. 

Pyrite is widely disseminated in this sample and the size 
and habit of the grains seems to reflect the particular frag- 
ment in which the pyrite occurs. In some areas it is as dust- 
like beads embedded in quartz within xenoliths. In the matrix 
the pyrite grains are large and subhedral and free of gangue 
inclusions. Tiny irregular inclusions of chalcopyrite were 
found in a couple of the larger pyrite crystals but none was 
seen as freed grains in the matrix. 



MEMORANDUM 

J 

OCT 9 ;990 

To: James D. Sell 

From: Harold Downey 

Date: October 5, 1990 

Subject: Sid Williams Report of 9/26/90; Petrographic and Polished 
Section Analyses of Some Core Samples--Thunder Mountain 

Project. 

In logging core drilled this year at the Thunder Mountain project 
(BB series), I came up with some questions regarding alteration, 

original rock classifications, and mineralogy which I felt could 
be answered by petrographic analyses. Thin sections and polished 
sections were prepared from 2 samples of core from BB-2 and 3 from 
BB-3 and shipped to Sid Williams for analyses. 

A large portion of the rock cut by the BB series drilling has been 
an intensely altered sequence which has been logged by me and 
previous workers as Quartz Feldspar Porphyry. The original texture 

has been so obliterated as to make this classification open to 
question. Specifically, the texture bears some resemblance to 
Quart7 Eye Tuff, in L;~at small clasts of rock foreign to the 
groundmass are seen, although layering and/or flow-banding are 
absent. Samples BB-2-85, BB-3-50, and BB-3-260 are all from the 
above sequence. Sid's evaluation confirms the unit is indeed an 
intrusive porphyry and he judges it to have been of dacitic origin 
although he hedges toward possibly a more felsic clasification in 
his cover letter. Regardless~ the name Quartz Feldspar Porphyry 
seems appropriate for our purposes. 

A second unit commonly seen in the BB holes has a similar ground 
mass to the above QFP but contains a large quantity of angular 
fragments which are highly silicified and which I called chert or 
quartzite fragments. I logged the unit as either a volcanic 
agglomerate or intrusive breccia. Sid's opinion leans toward an 
intrusive breccia with a matrix of dacite porphyry. Further, he 
describes the chertlike appearances of the fragments to be the 
result of devitrification. 

An interesting evaluation of the alteration assemblage by Sid is 
that the dominant mineral is found to be pyrophillite , a clay 
mineral, rather than sericite as logged. In his cover letter, Sid 
acknowledges the megascopic s i m i l a r i t i e s  o f  the two as 
" i n d i s t i n g u i s h a b l e " .  We should p robab ly  change some of the log 
headings to  a l l o w  f o r  a more a r g i  
l l i c  c l a s s i f i c a t i o n .  

The m i n e r a l o g i c a l  e v a l u a t i o n  c o n f i r m s  a sequence of e a r l i e s t  
b o r n i t e / c h a l c o p y r i t e  to  c h a l c o c i t e  to  c o v e l l i t e  l a t e s t .  A l though  
I observed some s p h a l e r i t e  in  the upper p o r t i o n  of  BB-2, I d id  no t  



note as much as Sid seems to have seen in the BB-2 samples. 

Sid identifies tetrahedrite/tennantite in one sample (BB-2-85). 
This mineral is no doubt responsible for some of the silver values 
seen in the assay results. 

In conclusion, the petrographic work is of considerable assistance 

in confirming the rock classifications and alteration assemblage 
found in the recent drilling. The dominance of the alteration 
mineral, pyrophillite is somewhat surprising but can now be more 

easily recognized and logged as such. If the deposit should come 
to a stage of greater metallurgical study, the sphalerite mode and 

content should be further evaluated. Some spot assays for zinc, 

particularly in the better copper zones, would be of value at this 
time. 



AS/LRCO Southwestern Exploration Division 

October 10, 1990 

F.T. Graybeal 

Thunder Mountain Thin Sections 
Bucket Breccia Drill Holes 
Santa Cruz County, Arizona 

Attached for your interest is a report on five thin sections from the 
current drilling. 

JDS:mek 
Att. 

James D. Sell 

cc: W.L. Kurtz 



MEMORANDUM 
OCt 9 1990 
SW ~'Xpbl ~,.,u,i 

To: James D. Sell 

From: H a r o l d  Downey 

Date: October 5, 1990 

Subject: Sid Williams Report of 9/26/90; Petrographic and Polished 
Section Analyses of Some Core Samples--Thunder Mountain 
Project. 

In logging core drilled this year at the Thunder Mountain project 
(BB series), I came up with some questions regarding alteration, 
original rock classifications, and mineralogy which I felt could 
be answered by petrographic analyses. Thin sections and polished 
sections were prepared from 2 samples of core from BB-2 and 3 from 
BB-3 and shipped to Sid Williams for analyses. 

A large portion of the rock cut by the BB series drilling has been 
an intensely altered sequence which has been logged by me and 
previous workers as Quartz Feldspar Porphyry. The original texture 
has been so obliterated as to make this classification open to 
question- Spec~gi~a!ly~ the texture bears some resemblence to a 
Quartz Eye Tuff, in that small clasts of rock foreign to the 
groundmass are seen, although layering and/or flow-banding are 
absent. Samples BB-2-85, BB-3-50, and BB-3-260 are all from the 
above sequence. Sid's evaluation confirms the unit is indeed an 
intrusive porphyry and he judges it to have been of dacitic origin 
although he hedges toward possibly a more felsic clasification in 
his cover letter. Regardless, the name Quartz Feldspar Porphyry 
seems appropriate for our purposes. 

A second unit commonly seen in the BB holes has a similar ground 
mass to the above QFP but contains a large quantity of angular 
fragments which are highly silicified and which I called chert or 
quartzite fragments. I logged the unit as either a volcanic 
agglomerate or intrusive breccia. Sid's opinion leans toward an 
intrusive breccia with a matrix of dacite porphyry. Further, he 
describes the chertlike appearances of the fragments to be the 
result of devitrification. 

An interesting evaluation of the alteration assemblage by Sid is 
that the dominant mineral is found to be pyrophillite , a clay 
mineral, rather than sericite as logged. In his cover letter, Sid 
acknowledges  the  megascopic s i m i l a r i t i e s  o f  t he  two as 
" i n d i s t i n g u i s h a b l e " .  We shou ld  p r o b a b l y  change some o f  t he  log 
head ings  to  a l l o w  f o r  a more a r g i  
l l i c  c l a s s i f i c a t i o n .  

The m i n e r a l o g i c a l  e v a l u a t i o n  c o n f i r m s  a sequence o f  e a r l i e s t  
b o r n i t e / c h a l c o p y r i t e  t o  c h a l c o c i t e  t o  c o v e l l i t e  l a t e s t .  A l t h o u g h  
I obse rved  some s p h a l e r i t e  i n  t he  upper  p o r t i o n  o f  BB-2, I d i d  n o t  

II 



note as much as Sid seems to have seen in the BB-2 samples. 
Sid identifies tetrahedrite/tennantite in one sample (BB-2-85). 
This mineral is no doubt responsible for some of the silver values 

seen in the assay results. 

In conclusion, the petrographic work is o f  considerable assistance 
in confirming the rock classifications and alteration assemblage 
found in the recent drilling. The dominance of the alteration 
mineral, pyrophillite is somewhat surprising but can now be more 
easily recognized and logged as such. If the deposit should come 
to a stage of greater metallurgical study, the sphalerite mode and 

content should be further evaluated. Some spot assays for zinc, 
particularly in the better copper zones, would be of value at this 

time. 



5 ASARCO Southwestern Exploration Division 

December 6, 1950 

FILE MEMO 

Ferric-acid Leach 
Bucket Breccia drill holes 
Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, AZ 

The results of the ferric-acid leach tests from three drill intercepts 
on the Thunder Mountain project have been received. 

The drill holes, BB-2, -3, and -4, had variable amounts of chalcocite 
(primary), enargite, bornite, and minor chalcopyrite in a quartz 
sericite altered volcanic breccia unit. 

Table I lists the results of the study and indicates that the acid- 
leach, using minor additions (3 gpl.) of ferric iron, recovers between 
20% and 42% of the copper values. Sample BB-2 was tested using the 
3 gpl ferric iron addition, which gave 20% copper recovery, and using 
10gpl ferric iron addition where the copper recovery dropped to 18%. 
Sample BB-3 at 3 gpl ferric iron addition was 24% recovery, and sample 
BB-4 at 3 gpl ferric iron addition was 42% recovery. 

Additional comments may be forthcoming from D.E. Crowell on the problem 
of recovery. 

Attachment A is Metcon's results. 

JDS:mek 
Arts. 

James D. Sell 

CO: R.L. Brown 
W.L. Kurtz 
D.E. Crowell 



Table I. Ferric acid leach test results - Thunder Mountain Project, 
using 3 gpl ferric acid addition. 

Hole 
No. Footage 

BB-2 40-140 

BB-3 14-90 

BB-4 10-190 

New Metcon 
Original Composite Calculated 
Calculated Head Head % Copper 
Assay, % Cu Assay, % Cu Assay, % Cu Recovery 

0.47 0.37 0.41 20.3 

0.60 0.25 0.27 26.0 

0.47 0.35 0.36 42.0 



ACID LEACH TEST E~.[T~ 
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, ~ I ~ ~ ~ ~ ~ ~ ~ ,  

IBB-2A ~ ~ : 
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3.~4 
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1 

~,S~) ', 27,.=4 45.~ 

1823 20,45 

.02 24,17 

m : n  

41,97 !8,(~. ,27 
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I 
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Metcon Research Inc. 
1844 W. Grant baO. Suite #I((. 

Tucson, ~ ~45 
(602) 6~-!~7 

DIE: 
I 

TEST No. 
BB-2A ouiverized samole (-!{K) m~h) 

Ferric-Acid ieacn (Kw) gram per liter acio ieacn soiution) 
OBECTIVE 

M--2S') 
Pl;~ECT 

S~., .E ~ 

BY 

! BB-2A 

E.i.,.I.L. 

IOF'ERATIDll -mr 
i 

C 0 N D I T I 0 N S I~ID lFerric Ibilb 
-ICLIf_I.ATI~ C~.liP lAdded (gi)O~UL 

: TIME ~ XSOLIDS pHi/oHf 

IPLt~,~RI~TION ~ !!'~).@) 
IACID LEACH -<~ 4 ,, ~.(X~ 0.8 

0 .6)  IACID LEACH -24 " 24.01 : 

Ferric i (Ibilb) l(Ib/Toni 

3 ool 
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3,~} I 12.12 
I 
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0370 
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2.S~:w.) 
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Cu (moi n.s.Cu (too) Fel XC, u %n,s.Cu %Fe 

416.0 
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!810 20 3? 

15~.~ 79.70 

16~ lO(i.Kl 
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2049.5 
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Me_tcon Research Inc. 
1844 W. Grant Road. Suite #106 

Tucson, AZ ,95745 
(6{9.) 62~-IB~7 

OB-l)e:-~ 
DATE: 

0 

EST No. 
BB-P.B 

FEE, 

oulveriz~ samote (-I~) mesh) 

Ferric.Acid leach (I~ oram oer liter acid leach so}ution) 
OBJECTIVE 

PROJECT 

BY 

BB-P.B 

/ i E.I., ,l.,. 

C O N D I T I O N S  

IOPERATI~ ~r  
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. ,  85.t';~) 
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) I ~ i 
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3~.2 i~9 18.23 10.E 

16~.0 15098 81 .W ~,(~ 

2058.2 16%'71 100,C,) 100.00 



Metcon R~search I~, 

1844 W. Grant Road. Suite #I~ 

Tucson, AZ ,95"745 

(608.) 6~-1~7 

O8-bc-% 
DATE: 

TEST ~.  
BB-8 pulverized samole (-l{w} meSh) 

Ferric-Aci~ teach (104) oram oer liter aclo leach solution) 
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~03ECT 

SAUTE No 

BY 
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)OPEI~ZI~ ~r 
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) - -  
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~PR~][4]CTS 
i 
LPULP/BORN 

IPREG +WA~ 

:LEACH TAILS 

Ir.ALC HEAl) 

:hF.AI) Ab-~SAY 

brams mls ~Cu 

1500 

IK~ 0.0~._., 

4'94 0..~)) 

.gk~ 0.~7 

O.LrX, 

~n.s.OJ ~Fe 

0.~ 

3.10(~ 

~.B6£C, 

B.4(<~ 

Cu (mq) n.s.Cu (too) Fel ~ ~n.s.Cu ~Fe 

~7.5 

?88.0 

i ~ . 5  

1850 

1517.5 86.(~ 

15314 73.98, 

17(<(, 

9.02 

~).98 

I00.® 



Metcon Research Inc. 
1844 N. Grant Road, Suite #I06 

Tucson. AZ 857~5 
(6~)2) ~-1327 

[kATE: 

TEST No. 
BB-4 

FEE~ 

08-[ec-9(., 

oulverizt~ sample (-16~ mesh) 

F_=rric-Acid teach (I~ gram per liter acid teach soiution) 
OBJECTIVE 

F~JECT 

.SAIIPtE No 

BY 

4 BB--4 

E.I ./,l.L. 

CONDIT IONS 

IOFIEFCATI~ ~r TIME 1%80.IDS ) pHi/pHf I Ferric 

IPIJ_VERI~TI(IN 
:~ID LEACH -~) 
) 
) 
) 

) 
) 

IACID LEACH -24 

25.(w) 0.7 3 o.ol 

21,..°I 0,4 

)AOID IFerric ib/tb 
I~TI~ CONS~]+IP I~d~ (o)ICL~_L 
(Ib/Ib))(Ib/Ton) ICO+(SUIIP 

8.00 18,18 

13.08 )9.27 12.12 

:~I~I~UMEI ASSAYS 
I 

)PRODLN~TS )grams 
)- ) 

IPULP/80LN ', 1500 
) I 

i ) 

ILEACH TAILS ) 494 
i ) 
I ) 

:CAJ.C ~ I 500 
I ) 

:HEAl) ASSAY ) 
) 

', mls ~u Xn.s.Cu 

) 

1340 0.056 

I 0.210 

I 
0.358. 

I 
I O.~JO 

I TOTAL CONTENTI D I S T R I B U T I O N X I  
I, i I 

~Fe 

0.3301 
I 

1.9501 
i 

2.211 

I 

8.LK~I 

I Cu (2) n.s.Cu (~.) Fel %Cu Xn.s.Cu XFe : 

"~0.4 

1037.4 

1787.8 

i~0 

14~ 41.9? 

'9633 58.03 

11055 I00.0) 

I 

le.~i 

87.141 
I 

i00.0) I 

i 

i 



. • 

ACID LEACH EST E~,.TS 
ASARCO 

IBB-eB I 

:FtS lIB40 

flAILS I ~.g5 

IC~Ic Hd I 

• iAssav Hd I 

I ..... I .... 

IBB-B I 

~F4_S I I~}  

~.5~E h, ol/wt IA S S A Y S (X)I[)ONTE'NT IECOVERY IACID CONS~TION I 
I I(mlla)l Cu I Fe ICu (m~) I (%Cu) I(Ibllb) I(Iblton) I 
I - - - - ~  I--== I=-------'-:= I-----~ I:=----~ I ~  i = = =  I=--=-----"===---' 

IBB-2A i I I I I 

IPLS I 1 ~ )  0.0:32 I 0,370 416.0 I a) ,~}  I 27,5A I 45.~ 
ITAtLS I ~ 0,330 13.¢D) 1E,39,5 I I I 
iCa!c Hd I O&lO I 3,~"~ I I I 
IAss~_y Hdl 0.370 ', P..'~X.~ I I I 

I I I I 

0.0~ I 0 , ~  $75.2 I 18,~B I ~(.ui5 ', :~0,70 
O.B40 ', 3.(,'9:~ I6.P~.O I ', i 
0,41~ I ~,Bgl I I I 

O,BTO I ILg)O I I I 
. . . . . .  I . . . . .  I . . . . . .  I . . . . .  i . . . . . . .  I . . . . . . . .  

I 

0,025 1 
'T ̂ t l~.  ' ~-~ h,2~4"} I 

i ~  I 0 ,P.67 ', 
' , ~ a v  HdI 0 , ~  I 
I . . . .  I - ~ - - :  . . . . .  i . . . . .  
IBB--A ', I 
IPLS ',1340 0,056 ', 
ITAILS I 4~ 0.2101 
ICalc Hd I 0..g58 ', 
IAssav Hd~ 0.~0 I 

0 . ~  
3.100 
3.-3E6 
3.4(~) 

0,~0 
I.~.~) 
2,211 
2.B]~} 

B47.5 

I . . . . . . .  

~).4 
IOBTA 

] 

~ . 0 2 I  24.17 

. . . . . . . .  i . . . . . . . . . . . .  

41,97 I 13.(~_ 
] 

I 

-i 

,27 

I 
i 

IAVERAGE 
1 

I 

0.3~5 I 

! 
! 

2.85 I L>6,G3 I 21.31 O[,Od 

ASARCO Inco~poraleo 

BEg!6 1990 
SW Explo[a~ton 



Metcon Research Inc. 
184~ W. Brant Road. Suiie #16~ 

Tucson, AZ ~45 
(~}8) 68~-IB37 

03-[ec-~ 

DATE: 
I 

TEST No, 
BB-2A 

FEED 
pulverized sample (-IF~ mesh) 

Ferric-Acid leach (I(~) gram per liter acid leach soiuiion) 
OB~ECTI'ME 

M--839 
~.'O,IECT 

SAMPLE No 

BY 

! BB-SA 

E.i./J.L. 

i 

IOPE!RATI~ -nr 

IACID LEACH -0 

) I COND 1T IONS I~ID 

I )O.IML~ATI~,~ C~L~ 
I TIE ) (Ib/Ib) I(Ib/Ton) 

' ) . . . . .  

4 ~!.81 IACID LEACH -24 

iL~OklDS pHi/pHf ) Ferric 
. . . . . . .  : . . . . . . . .  I . . . . . . .  i 

~.~Xl 0.8 I 3gp! ) . 
) ) 
) ) 

) ) 
) ) 

) ) 
) ) 

0.6 ) I 27.5~ 45.83 

IFerric Ib/Ib 
iAdded (g))CL~+UL 

i 

I 3.00 12.12 
) 

) 

) 

) 

) 12,i2 

-I 
I 
I 

IPh-7][CTS 
) 

)PULP /b_7]O~ 
i 

I 

II_EAO~. TAILS 

I 
) 

IHE.~ ASSAY 

I~IC-,FFF I~UNE I 
',-- I 

)orams mls ) 

I.gX: ) 
) 

I.~.H} ) 
) 

I 
) 

5(0 I 
( 

) 

I 

O.OB2 

O.Bc'X~ 

0.4!0 

0.870 

ASSAYS 

%n.s.Cu XFe 

0.370 

3.050 

2,9(~ 

TOTAL CONTENTI  D I S T R I B U T I O N X I  
) ) 

Oj (too) n.s.Cu (too) Fel XCu ~n.s.Cu ~Fe ', 

416.0 

1633.5 

~3049.5 

I~} 

!810 20.80 

15(C~ .'/9..70 

145~~} 

) 

10.7! 
I 

-~.29 1 

i 
I(~,00 

I 

i 



Metcon Research Inc. 
184~ W. Grant Road. Suite #106 

Tucson, AZ ~745 

03-Dec -~  
DATE: 

2 
TEST No, 

BS-~B 
FFJ~' 

pulverized sample (-IC~) mesh) 

Ferric-Acid leach (It~ gram per liter acid leach solution) 
OBJECTIVE 

PRO2ECT 

g~FtE .b 

BY 

2 BH8 

E.I./J.L. 

) 

%OPERATION -hr 

I~ID L~H -0 

I~ID I . ~  - ~  

C 0 N D I T I 0 N S IACID Eerric !b/Ib 
I . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~CUMULATIVE C ~  )Added (g))CUMUL 
I TIME XSOLIDS I pHi!pHf ~ Ferric (!b/Ib) ~(Ib/Ton) ICONSb~ 

!®,L~) 
~,(~) 0.7 

0.5 

I0 gp! 

2~ 181 

I 

I 
I 

i 

£Y},05 i .~',.70 

i0.(,) 40.40 

~).40 

--) 

I 

)PRODUCTS 

LPREG +NAS~ 

ILELACH TAILS 

~r~ HEAD I0 
~HEAD ASSAY 

I~EIGHT IVOLUfEI 
I 
)grams I mls 

I 

0,(~ 

0.840 

0,412 

0.370 

ASSAYS 

XFe 

0.885 

3,C~) 

3,~I 

2.'~X) 

TOTAL CONTEN 

Cu (2) n,s,Cu 

3~,P 

16~.B,0 

(too) Fel ~u 

I D I S T R I B U T ! O N X I  

%n.s.~ We 

1859 18,2B 

~n.s.Cu 

1.550 

15{.m8 ) 81./-/. 

I 

I0.% 

E~.04 

100.(~ 



Metcon Research Inc. 
1844 #. Grant Road. Suite #I(~. 

Tucson, AZ 85745 
(.BOB.) 883-I~27 

03-Oec-~) 

DATE: 
3 

m 

TEST ~. 
BB-3 pulverized sample (-I(,} mesh) 

FE~ 
Ferric-Acid leach (100 gram per liter acid leach solution) 

OBJECTIVE 

~O,IECT 

SAi'F4_E No 

BY 

3 BB-3 

E.I./J.L. 

I 

IOPERATION -h..r 

~!ZATI~ 
I~ID EACH. -{~ 
I 
I 
I 
I 

I 
IACID LE.~H -24 

CONDITIONS 

TIME I XSOLIDS 
i 

, I00.(.'~} 
I ~5.(~ 

I 

4 I P_~.81 

IACID 
ICUMULATIg~E CONSL~ 

pHi/pHf I Ferric (lb/Ib) l(Ib/Ton> 

i I 
0,7 I 3 o.pi I 

I I 

I 

I 
I 

i 
I 

0.5 ~.4.17 { g~.60 

~Ferric ib/Ib I 
~Added (g) ~CL~UL 

ICONSU~ o I 

I 3.~K~ ', i~.15 I 

+~IGHT IVOLL~EI 

IF~O[~TS Igrams I rots 

I~IP/SOLN ~ 1500 
I i 
LPREG +WA~ I I~) 
I I 
ILEACH TAILS I 4.~ 
I I 

I I 

IHEAD A~AY~ 
I 

ASSAYS I TOTAL CONTENTI D i S T R I B U T I O N X I  

%n,s.co %Fe i Co (rag) n.s,Cu (rag) Fel %Co %n.s.Cu %Fe 
I 
I I I 

I I I 

I 0,~'~5.. 0,~ i ~7,5 1517,5 i 
I ~ I 

0.~)0 3,10(; I '.~88,0 15314 I 
I i I 

I I I 

I I i 

I 0.250 8.4(~) I i~0 17(<~) 

~,'~ gO,'~ 



Metcon Research Inc. 
1844 W. Grant Road, Suite #106 

Tucson. AZ 8b-7~5 

(~-~} 6~-I~7 

03-Dec-~, 
[~TE: 

TEST No. 
BB-4 

FEED 
pulverized sample (-1(~J mesh) 

Ferric-Acid leach (100 gram per liter acid leach solution) 
OBJECTIVE 

! 

~]JECT 

..qAf~% No 

BY 

4 BB-4 

E.I.:~.L. 

. . . . . . . .  ~ CONDIT IONS 
I I 
IOPERATION -hr I TIME I ~LROLIDS i pHi/pHf I Ferric I (Ib/Ib) l(IblTon) 
l , l ~ I  I ! I 

IZATION I I lO0.~X~ I I 
I 4 I 25.@} I 0.7 3 gpl I I 

I 4 I 2~,81 I 0,4 I I3,OBI ~..P7 

IACID LEACH ~) 
i 
I 

I 
I 
i 
IACID LE~H -24 
I 

IACID IFerric ibl!b 
ICL~_#_ATIVE CONSUMP IMded (o)l_o.~.L 

ICONB.IMP 

3.00 12.12 

18.12 

I IWEIBHTIVOLUMEI A S S A Y S 
I I - I  
IPRODUCTS Igraes I mls I XCu Xn.s.Cu 

IF~IP ISOLN I 1.500 1 
i I I I 
IPRE6 +WASH I I I ~ )  I 0.056 
i I I I 
I L E ~  TAILS I 494 I i O.elO 
I I I I 
I i I I 
I CALC ~AD I 5001 I0.~9 
, ~  I I I 
IIEHB~rI"ASBAY I I I 0 . ~ )  
i 

I TOTAL CONTEN I DIS RIBU IONXI 

~e ', Cu (rag) n.s.Cu (9) Fel %Cu Xn.s.Cu Y, Fe 
i . . . . . . . .  I 

0.330 I ..'~0,4 1422 

1,950 I 1037.4 fYc,93 

I I 
2,211 ~ 1787,8 110~ 

2.~:~) I 1750 llt~.) I 

41.97 12.~. 

58.03 87.14 . 

I~.® I~.® 



. . . .  - -  . . . . . . . . . . . .  1 

i 

AM 
__ Date / 2 - ' / )  T i m e  / ~--~" / K  B P M  / ,,- 

Wl-I~l~l,.S Y O U  W E R E  O U T  

Phone  [ ~ ~'~,'~ - - / ~  IF ~ 7 
Area Code N u ~ t  Extension 

TELEPHONED v q PLEASE CALL 
CALLED TO SEE YOU / WILL CALL AGAIN 
WANTS TO SEE YOU | URGENT 

[ REI:URNED YOUR CALL U 

M e s s a g e  

Operator 

~ l l h  AMPAD 
e EFFICIENCY ® 

f 

REORDER 
#23-000 

, / 3 / , 3 - 2 - -  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ 

. . . . . . . . . . .  i i  . . . . . . .  _ . . . . . . . . . . . . . . .  

iv-90 r o - / ~ d  . . . .  \ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 

w . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ASARCO 

Exploration Department 
Southwestern United States Division 

January 10, 1991 

Mr, Harold J. Downey 
H.J. Downey, Inc. 
1803•E. 10th St. 
Tucson, AZ 85719 

Whole Rock Analysis 
Composite of BB-2, -3, & -4 
Thunder Mountain Project 
Santa Cruz County, Arizona 

Dear Harold: 

As you will note from the Skyline report attached, the whole rock values 
only add up to +90%. Skyline and Metcon are unable to come up with the 
missing 10%. 

Can you think of anything else which you might have observed in the core 
which needs to be considered? 

Sincerely, 

JDS'mek ~ / James D. Sell 

Art. i ~ i  ~ /7~ ~x~¢'~ Manager, SWED 

Y 
cc" W.L Kurtz ..~.'#'~ 0~l 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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SKYLINE ILABS,  INC. 
1775 W. 8ahuaro Or. = P O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JOB NO. UXM 328 
Deaember 14, 1990 

1703-1706 
PAGE 1 OF 2 

METCON RESEARCH INC. 
1844 W. Grant Road, 
Tucson, AZ 85745 

#106 ASAK~ Incorporet~/ 

JAN 9 199t 
SW E x ~ ,  

Analysis of 4 Pulp Samples 

ITEM 
Cu 

SAMPLE NO. (%) 

~ I i l l  i l i ~  q 

nsCu 
(%) 

Fe 
( t )  

I 
2 
3 
4 

1703 ~'~ .37 
1704 P~-~ .25 
1705 r~p>-q r "  35 
1706 ~,~oo~t¢ . 33 

I 

.001 
<.001 
.010 
.004 

2.90 
3.40 
2.20 

2.F-3 

ITEM SAMPLE NO. 

FIRE ASSAY 
Au Ag 

( o z / t )  (oz/t) 
Mo 
(%) 

4 1706 Co,,,~r,~ <.002 .19 < . 0 0 Z  

Charles E. Thompson 
Arizone Registered Astayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assavtr No. g426 

James A. Martin 
Arizona Registered Anayar No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

ITEM SAMPLE NO. 

4 17o6 ~ f  ~ : ;~  

JOB NO. UXM 328 
December 14, 1990 

PAGE 2 OF 2 

AS Sb sio2 
(%) (%) (%) 

.08 <.01 68.4 

4 1706 

ITEM SAMPLE NO. 
A1203 MgO Na20 

(%) (%) (%) 

13.5 .45 .05 

l l l  I i l i  I l l l l  

K20 
ITEM SAMPLE NO. (91 

4 1706 4,0 

m m l l i l l  ~ m l m i  

Fe203 FeO 
(%) (%) 

5,0 .15 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No, 9427 Arizona Registered A==ayar NO, 9425 Arizona Registered A=~War No, 11122 



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

January 11, 1991 

Mr. Eugenio lasillo 
METCON Research, Inc. 
1844 West Grant Road 
Suite 106 
Tucson, AZ 85745 

RI 9311 
Application to BB-Leach 
Thunder Mtn. Project 
Santa Cruz County, AZ 

Dear Eugenio: 

Thank you for chatting with me on the use of surfactants in heap leaching 
of copper to improve recoveries. 

At your request, I attach a Xerox copy of the RI 9311. Let me know what 
you think on using some of the BB-Leach tests. 

Sincerely, 

JDS:mek 
Att. 

ames D. Sell 

cc: W.L. Kurtz (w/o att.) 
D.E. Crowell (w/o art.) 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



AS/M O Southwestern Exploration Division 

January 11, 1991 

D.E. Crowell 

USBM Ri 9311 
Leaching Chalcopyrite 

I see in RI 9311 that certain nonionic surfactants can double the 
extraction rate of copper in dump leach conditrons. 

Do you have any further information on the validity of these tests? 
Can the surfactants have any place in the leaching tests being 
conducted on the BB samples at Thunder Mountain Project? 

JDS:mek ./James D. Sell 

cc: W.L. Kurtz 



P.SN O Southwestern Exploration Division 

January 25, 1991 

J l)s 

W.L. Kurtz 

METCON Research Inc. 
Results - Acid Leach Testing 
Rejects BB-2, 3, and 4 
Thunder Mountain Project 
Santa Cruz County, AZ 

The test results from ferric-acid leach, bottle roll tests have been 
received from METCON (Study EI-004-91, January 22, 1991). 

In Table 2.1, the estimated % copper is the numerical average from the 
individual ten foot samples from the interval as reported earlier by 
Skyline Labs. 

Metcon prepared a new head assay (actual % copper value, Table 2.1) 
from the composite which they prepared for the ferric-acid leach 
tests. I have no feedback as to why the lower values in the prepared 
composite. 

The low, 20-40%, recovery of copper by ferric-acid leach is not 
encouraging. 

After consultrng with D.E. Crowell, perhaps further testing will be 
conducted using a change of the iron form or using surfactants to 
evaluate increased leach recoveries. 

JDS:mek 
Art. 

James O. Sell 

cc: F.T. Graybeal (w/att.) 
D.E. Crowell (w/o att.) 



M E T C O N  Research Inc. 

1844 If'.  (;rant Road, Suite 106 

Tucson, Arizona 85745 

Tel: (602j o23-1327 

Telex 284623 KDE UR 

22 January 1991 
EI-004-91 

ASARCO Inc. 
1150 N. 7th Avenue 
Tucson, AZ 85705 

Attn: Mr. Don Crowell 

Subject: Acid Leach Testing 
Rejects BB-2, 3 and 4 
Thunder Mountain Project 

ASm~uO l,'~c~i p . ,  : : 

JAN 2 4 1991 

SW LXpLU, ,=,,~,' 

Dear Mr. Crowell: 

This letter report details recent acid leach test work 
performed on various copper ore interval samples from the Thunder 
Mountain Project located in the Santa Cruz County in Arizona. 

1.0 INTRODUCTION 

During the month of November, three sets of interval samples 
were delivered to Metcon Research, Inc. The main purpose of this 
study was to make a preliminary assessment on the amenability of 
these copper ore samples to sulfuric acid leaching. The procedures 
employed and the results obtained during this investigation are 
outlined herein. 

2.0 SUMMARY 

A series of leach tests conducted on three composite samples 
of pulverized material indicated that dissolution of copper values 
contained in these samples was not effective. The total copper 
extractions observed ranged from 20 to 40 percent. The best 
extraction was obtained in the BB-4 sample, followed by the BB-3 
sample (at approximately 26 percent). The BB-2 sample showed 
consistently lower extraction levels despite additional ferric 
sulfate added to one of the tests. 

The estimated and actual copper contents of the samples tested 
are tabulated in the following table. 



Page 2 
ASARCO 
22 January 1991 
EI-004-91 

Sample Description 

TABLE 2.1 
THUNDER MOUNTAIN PROJECT 

Footage Estimated % Cu Actual % Cu 

BB-2 40-140 0.47 0.37 
BB-3 14-90 0.60 0.25 
BB-4 10-190 0.47 0.35 

The analytical data developed for the head samples indicated 
that 99 percent of the copper contained in these samples is present 
as sulfide copper. 

A summary of the results obtained in this investigation is 
presented in Table 2.2 

TABLE 2.2 
ACID LEACH TESTS 

SUMMARY OF RESULTS 

Sample Head Assays Extraction 
Description % Cu % Fe % Cu 

Acid 
Consumption 

ib/ton ib/Ib 

BB-2 0.37 2.90 20.30 45.83 27.54 
BB-2 0.37 2.90 18.23 30.70 20.45 
BB-3 0.25 3.40 26.02 33.60 24.17 
BB-4 0.35 2.20 41.97 39.27 13.08 

have 

Test 
Conditions 

3 gpl ferric 
I0 gpl ferric 
3 gpl ferric 
3 gpl ferric 

The data tabulated above indicates that the ore samples tested 
a relatively low copper content, the amount of copper 

solubilized over a 24 hour leach period represents approximately 
20 to 40 percent of the total copper contained in these samples. 
It should be noted that the test work conducted in these samples 
is considered preliminary, since a single test was conducted on 
each sample with the exception of BB-2. In the BB-2 sample, two 
levels of ferric sulfate were tested without a significant impact 
in copper extraction. Approximately 30 to 40 percent of the ferric 
added was reduced to ferrous during leaching. 

The acid consumptions observed were low. The acid 
consumptions were equivalent to 30.7 to 45.8 Ibs of sulfuric acld 
per ton of ore. 



Page 3 
ASARCO 
22 January 1991 
EI-004-91 

3.0METALLURGICAL PROCEDURES 

The procedures utilized for sample preparation and acid leach 
testing are described in the following paragraphs. 

i. A set of three composite samples were prepared by 
combining each suite of interval samples into individual 
equal weight composite samples. An overall sample was 
prepared from the individual composite samples and whole 
rock analysis were performed. 

. Each composite sample was crushed to minus 1/4 inch then 
pulverized and blended. A I000 gram sample was riffle 
split for metallurgical testing and head assay. All 
reject samples were saved for future testing. 

. A 500 gram sample of minus i00 mesh ore was combined with 
I000 ml of I00 gram per liter sulfuric acid and 3 grams 
per liter ferric sulfate solution. 

. The initial pH was measured and the slurry was then placed 
on a bottle roll apparatus. The pH and acid concentration 
in the leach solution were noted at the beginning and end 
of the test. The total retention time was 24 hours. 

. After 24 hours, the leach residue and solutions were 
separated by filtration. 

. The leached residue and pregnant plus wash solutions were 
assayed for copper, iron and metallurgical calculation 
were performed. A cumulative acid consumption was 
calculated for each test. Specific analytical and test 
parameters data from these tests may be obtained from the 
test data sheets attached to this report. 
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4.0 RESULTS AND DISCUSSION 

The results obtained from acid leaching of 500 gram test 
charges of pulverized ore obtained from these composite samples are 
summarized in the following paragraphs. A tabular summary of the 
results is attached hereto. 

Inspection of the tabulated results indicates that the 
composite samples prepared from the samples submitted will yield 
overall copper recoveries of approximately 40 percent or lower. 
The average total copper grade for these samples was 0.34 percent 
with over 99 percentreporting as sulfide copper. 

The composite samples BB-2 and BB-4 exhibited the highest acid 
consumption at approximately 40 ibs of sulfuric acid per ton of 
ore. A relatively low acid consumption was observed for composite 
sample BB-3 at approximately 34 ibs per ton ore. 

We appreciate being given the opportunity to provide technical 
assistance for this project and await your comments regarding this 
report. Should you have any questions in regard to the information 
contained herein, please do not hesitate to call. 

Very truly yours, 

Eugenlo Ias~llo 
Process Engineer 

cc: James D. Sell 

EI/jck 
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~ID LEACH ~ST ~SULTS 
ASARCO 

ISAMPLE 
I I (mllg) I 

I I------ I------~- 

IBB-~ I I 

l~ashl I~ I 0.0~ 
ITAILS I 495 I 0.83O 

Ivo l /wt IA S S A Y S (%)ICONTENTIEXTRACTIONIACID CONSLq~TIOH I 
I Fe I~ (mo)l ( ~ )  l ( lb / Ib~) l i l b / ton) l  
I I I I ~ I I 

I I I I I I 

I 0.370 I 416.0 I 20.30 I 27.54 I 45.~ I 
I 3 . ~  I16~.5 ~ I I I 

I~lcHd I I 0.410 I 3.~ I I 
IAssav~ I I 0.370 I 2.~ , I 
I - - I ~ I ~ I - - I  I 
IBB-P..B I I I I I 
I~eo+~ashl I~ I 0.0~ I 0.~ I 3~.2 I 
ITAILS I 4~ I 0.3~J I 3.~ 11~3.0 1 
ICa lc~ I I 0.412 I 3.~1 , ' 
IAssav ~ I I 0.370 I 2 .~ )  I I 
I - - l - - I  , ' - - - -  I I 

IBB-3 I l I 

I~ashl 1390 I 0.05 I 
ITAILS I 494 I 0.200 I 
I~Ic~ I I 0.26? I 

I I 

0.325 I SqT.5 I 
3.100 I 988.0 I 
3.366 i I 

IAssav Hd I I 0.250 I 3.400 I I 
I I ~ I - - I  

IBB-4. I I I I I 
I~+Washl I~ I 0.~6 I 0.~ I ~.4 I 
ITAILS I 4~ I 0.210 I 1.950 II037.4 I 
ICalc Hd I I 0.358 I 2.211 I I 
IAssavHd I I 0.350 I 2.~00. I I 
I 

18.~ 

26.02 

41.97 

I I I 
I I I 

I .... I--I 

I I I 

I ~.45 I 30.70 I 

I I I 

I I I 

I I 

I l ~ I  

I I 

I 24.17 33.60 I 
I I 

I I 

I 

I- I--I 

I 13.08 39.27', 
I 

I I 
I I 

IAUERAGE ~ 0.335 I 2.85 L~ .63 21.31 I 3?.35 
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..Metcon Research Inc. 
1844 N. Grant Road. Suite #106" 

Tucson, AZ 85745 
(602) 623-132"/ 

l~-bt-~) 
~TE: 

l 
EST No. 

BB-~A 
FEE[, 

pulverized ~a~le (-I00 ~esh) 

Ferric-Acid Le~ch (I(~ gram per Libr acid leach solution) 
OBECT!VE 

PROECT 

SA~.E b 

~Y 

L BB-~A 

E.I./].L, 

i ~ C O N D I T I O N S  

IOPERATION -hr I TIME 1%~]LI~ ~ oHi/oHf I Ferric 
I ! - - i  ' I ~ 

!00.(~ 
4 ~.C~) 0.8 ~ ~ gpi 

! 

I 
I 

4 ~4.81 0,6 

I~VERI~TION 
IACID LEACH -{~ 

:ACID LEACH -~q 

I~ID IFerric Ib/Ib 
ICL~_q.ATI~ CO~IV@ IAdded (o)IO.qILq. 

(Ib/Ib) I(Ib/Ton) ICO~JMP 

i 

~?.Sq I ~5.B9 

3.® I~,I~ 

I~.12 

~PRODtLrTS 
I 
i 

~PULP/SOLN 

~PREG +WASH 

ILEACH TAILS 

ICALC IEAD 

IIE~D ASSAY 

IEIBHTI~UMEI ASSAYS 

~.orams I m|s %Cu 

I 1500 ~ 

I 1300 0.0~ 

0.870 

! TOTAL CONTENT:  D I S T R I B U T I O N ~ I  

%n.s.Cu %Fe I Cu (mot n.s.Cu (too) Fe~ ~ %n.s.Cu %Fe 
i 

0.00~ 0.370 T 416 5 1810 ~ 20.~I 100.00 10.71 

0.0000 3.050 ~ 16~ 0 15098 I ~,70 0.00 89.29 

! 

0.0010 3.382 ~ ~ z  5 16908 ~ 100.00 I~L00 100.00 

0.0010 2.900 ~ I~ )  5 14504) ~ I 
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14etcon Research Inc. 
1844 W. 6rant Road. Suite #106 

Tucson, AZ 85?45 
(608) 6~- IBL~'/ 

I£~E-90 
DATE: 

2 

TEST No. 
BB-~ 

FEED 
pulverized s,~ le (-I00 mesh) 

Ferric-Acid leach (l(Xl gram per liter acid leach solution) 
OBJECTIVE 

PROET 

St~_E No 

BY 

,, 

IOPE!RATI~ ~r 
I 
IPULVERIZATION 
IACID LEACH .-0 

I 
) 

:ACID LEACH -24 

C O N D I T I O N S  

I TIE 1%SOLIDS I DHi/DHf ~ Ferric ) (lb/Ib) I(Ib/Ton) I 

: I00.00 
4 : ~.00 I 0.'/ 

I I 
' I 
) ) 

) 

41 24.81 ) 0.5 

tO opt 

IACID IFerric Ib/!b 
' T 

:CDN~ 

i 
i I 
I ) 

) I 
) ) 

i ) 
) ) 
) ) 

20.45 ) 30.'/0 ) 

I0.00 ~).40 

a(~.40 

2 BB-2B 

E.I./~.L. 

I IWEIBHTIUOLUMEI 
I ) I 
I ~  )grams I mls I 
I ) I 
IPLILP !~I.N 
I 
:BEG +WASH 
I 
ILEEH TAILS 
I 

ICALC IEAD 
) 

:lEAD A,.~Y 
I 

I 1500 
I 
I 

I 495 

I 

{ 

I~0 

ASSAYS ~ TOTAL CONTENTI  D I S T R I B U T I O N % I  

Cu (~.) n.s.Cu (m.) Fe{ %Cu Xn.s.Cu XFe : 
I * 

F 

: O.O28 

O.B40 

0.412 

0.3?0 

0.0004 

O.O00O 

O.O010 

0.0010 

0.885 

3.050 

3.391 

2.900 

: S~ 5 1859 

1688= 0 1.5098 

2058 5 16.q5"/ 

:' 1850 5 14500 

IB.~ I00.00 

81.77 0.0(~ 

1~).(~) lO0.~X) 

10.96 

89.~ 

16~),00 



Metcon Research Inc. 
1844 W. Grant Road. Suite #I~ 

Tucson, AZ 85?45 
(602) 6~-I~7 

12-Dec-90 
OATE: 

B 
TEST No, 

BB-~ oulverized samoie (-I00 mesh) 

Ferric-Acid leach (I~ gr~ p~ lite ~id leach ~lution) 
~J~TI~ 

PRO~ECT 

~q#4PLE No 

BY 

3 B~B 

E.I./~.L. 

t 

IOPERATI~ ~r 
I 

II~.IL;~.IZATION 
IACID LEACH -0 
I 

I 
I 

I 
I 

I 
IACID LEACH -e~ 
I 

I CONDITIONS 

I 

I TIME I XSOLIDS I oHilDHf I Ferric 

IACID IFerric Ibllb 
I~TIVE CONg~ IAdded Io.)IO.NE 
I ([bt lb) IIlb/Ton) I IO]I~ 

I 
I I 100.00 I 

I 41 ~.OOI 

I i i 
I I I 
I I I 
I I I 

I ! I 
I I I 

I ~ ~ ~4.81 I 

I I 

I I 3.(~.I ~ 12.15 

I I I 
I I I 

I I I 
I I I 
I I I 
I I ', 

24.17 I ~.60 I i I~.15 

I 
0.7 B gpl 

0.5 

I I~ISHTIVOLLt~EI 

IPROOUL'TS Igrams I mls : 

IF4]LP/Sl]I.N I 1500 I 

IPI~E8 ~ I I 1390 

H.EACH TAILS : 494 

:CALC HEAD I 5001 

I~F.AD ASSAY I 

ASSAYS 

%Cu %n.s.Cu XFe 

0.025 0.004)4 0.3£5 
I 
I 0.200 0.0O0O 3.100 

I 

0.267 0.~I0 3.366 

0 .E~-K) 0.0010 3.400 

h 

I 

! 

I 

TOTAL CONTENT: DISTRIBUTIONXI 

I I 

Cu (mg.i n.s.Cu (mg i Fel %Cu %n.s.Cu %Fe i 

5 15171 

988 0 15314 1 

I~3E.. 5 16832 

26.02 I~.® 9.02 
I 

73.98 0.00 90.98 1 
i 

i ~ .~  I~ ,~  I~.~ 

I ErzK.~ 5 17000 
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Metcon Research Inc. 
18+14 W, Grant Road, Suite #106 

Tucson. AZ 85"/45 
(608) 6a~-13a7 

DATE: 

TEST No. 

FEED 

OBJECTIVE 

12-Dec-~  

BB-4 putveriz~ samote (-I00 mesh) 

Ferric-Acid teach (I00 oram per liter acid leach sotutionl 

FiIOJECT 

~VW:!.E ),b 

BY 

BB--4 

E.i,/J,L, 

I 
3 

)OPERATION -hr 

IPtN.VE~IZATION 
IACID LEACH -0 

IACID LEACH. -~4 

CONDITIONS 

TI~E t t.~OLIDS 
! l - -  

t tO0.O0 
I 4 85.00 

I 

) 

I 

pHilpHf Ferric 

0.7 3 .opt ) 
i 

I 
t 

i 
) 
! 
i 

0,4 I 

t~IO 
:CUf)JLATIVE CO)~:JIJMP 
) (tb/!u) I(tb/Ton) 

i 
) 
) 
) 
) 

I 
i 
) 

I ) 
t ~ . 0 8 ' ,  39.~7 ' 

~Ferric tb/tb 
t~d~ (o))CtJML~. 

3 . ®  12.!2  

12.12 . 

IWEIBiiTIVOLbliII ASSAYS I TOTAL CONTENTI D ISTRIBUTION%)  
I ~ i ) I 
IPRODUCTS ~grams I mrs ) %Cu %n.s.Cu %Fe I Cu (m) n,s.Cu (m O) FeI XCu Xn.s,Cu XFe 

IPULP/SOU( I 15001 ) I I 
I I ) I I I 
IPREG +WASH i : 1340 I 0.056 0.0037 0,330 ) 750 50 14~32 I 41.97 I000,00 t2.8$ 

ILEACH TAILS I 494 t I 0.210 O.OOOO 1.950 I 1037 O 9633 t 58.03 O.O0 87.14 

ICEC HEAD ~ 5001 1 0 . ~  0,0100 a.211 t 1788 5) 110551 tlX).00 1000.00 1~.00 

IIEAD ASSAY I ; 0.350 0.01(w) 2.200 I 13=.~) 50 ll0(W) I 

. + .  . + .  



SKYLINE LABS, INC, 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JOB NO. UXM 328 
December 14, 1990 

1703-1706 
PAGE 1 OF 2 

METCON RESEARCH INC. 
1844 W. Grant Road, #106 
Tucson, AZ 85745 

Analysis of 4 Pulp Samples 

ITEM SAMPLE NO. 
~Q 

Cu 
(%) 

nsCu 
(%) 

Fe 
(%) 

1 170:3 ~ • 37 
2 1704 ~-~ .25 
:3 1705 .:35. 
4 1706 ~0a~£ 33 

I 

.001 
<.001 
.010 
.004 

2 . 9 0  
: 3 . 4 0  
2 . 2 0  

ITEM SAMPLE NO. 

FIRE ASSAY 
AU Ag 

(oz/t) (oz/t) 
Mo 
(%) 

4 1706 ~,,~o~[F~<.002 .19 < . 0 0 1  

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr, • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622.4836 

JOB NO. UXM 328 
December 14, 1990 

PAGE 2 OF 2 

As 
ITEM SAMPLE NO. (%) 

Sb 
(%) 

si02 
(%) 

4 1706 6 ~ r ~  • 08 
i 

<.01 68.4 

ITEM 
A1203 MgO Na20 

SAMPLE NO. (%) (%) (%) 

4 1706 13.5 .45 .05 

K20 
ITEM SAMPLE NO. (%) 

Fe203 
(%) 

FeO 
(%) 

4 1706 4.0 5 . 0  . 1 5  

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 
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Exploration Department 
R. L. Brown 
Vice President 

y -~,v,.,y. ~ P..~rs. l )~ ck ,., u- .x(l t (_.,r,~ ( ! 

R E C E I V E D  

FEB ~ 1,9,~I 

~AI~N ~eAR~ 

February 4, 1991 

Mr. W.L. Kurtz 
Tucson Office 

Thunder Mountain Project 
Arizona 

Dear Mr. Kurtz: 

I have here a copy of Mr. Sell's January 5th memorandum to 
you in which it reports discouraging results in bottle role 
test on rejects from holes BB2 et al. Mr. Sell suggests 
that he now wishes to conduct further tests using another 
procedure. My view is that we should put this work aside 
for the time being and concentrate on the gold work now in 
progress in western Arizona and in the Mohave. 

Yours very truly, 

R.L. Brown 

RLB:Ij 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 
Telex:RCA 232378 Cable: MINEDEPART Fax.. (212) 510-1978 



Southwestern Exploration Division 

April I, 1991 

Jb.S 

R.L. Brown 
New York Office 

Acid-Ferric leach tests 
Bucket Breccia Holes 
Thunder Mountain Project 
Santa Cruz County, Arizona 

D.E. Crowell has sent his comments on the recent six-day acid-ferric 
leach tests performed on a composite sample from the main upper zone 
of holes BB-2, -3, and -4. 

The composite calculate copper grade head was 0.343% Cu, and at the 
end of the six-day cycle, only 29% of the copper was extracted. 
Mr. Crowell concludes that this ore is refractory to acid/ferric 
leaching. 

The mineralized zone has not been closed off, nor the lower part 
sufficiently explored, and the post-October 1991 $100,OOO work 
commitment to Thunder Mountain might be directed toward outlining 
this near surface mineralization. 

JDS:mek 
Art. 

ames D. Sell 

cc: W.L. Kurtz 



ASFJRCO Mineral Beneficlation Department 
Tucson, Arizona 

March 14, 1991 

Mr. J. D. Sell, Manager 
Sou thwes te rn  US Divis ion 
Exp lo ra t ion  Depar tment  
TUCSON OFFICE 

T h u n d e r  Mounta in  P ro jec t  

Enclosed is the Metcon r e p o r t  on ex tended leach t imes on a composi te sample 
of  Bucke t  Breccia ore. As noted, the  longer  leach t ime wi th h igh f e r r i c  ion 
did not  accomlolish much except  to consume a lot more acid and f e r r i c  su l fa te.  
With on ly  29% coppe r  ex t rac t ion  a f t e r  a s i x - d a y  leach on minus lO0-mesh ore,  
we have to conc lude  t ha t  t h i s  o re  is r e f r a c t o r y  to a c i d / f e r r i c  leaching.  

DEC:brw 
E nclosu re 
cc: T D H / F i l e -  MISC. 2F 

MAR 1 9 1991 

S;~ b×p:o~auon 



M E T C O N  Research Inc. 

1844 It'. (;rant Road, Suite 106 

Tucson, Arizona 85745 

Tel: ( I,02 ) 02 ~-1327 

Telex 284623 KDE I_'R 

5 March, 1991 
JL-030-91 

ASARCO Inc. 
1150 N. 7th Avenue 
Tucson, AZ 85705 

Attn: Mr. Don Crowell 

Subject: Continued Acid Leach Testing 
Composite BB-2,BB-3, and BB-4 sample, 
Elevated Ferric Concentration 
Thunder Mountain Project 

Dear Mr. Crowell: 

8ENEFICIATION 

This letter report details recent continued acid leach 
testwork performed on a composite sample of 3 copper ore interval 
samples, BB-2, BB-3, and BB-4, as described in Metcon Report EI- 
004-91 dated 1-22-91. 

1.0 INTRODUCTION 

On 7 February 1991, an equal weight composite sample of copper 
ore samples BB-2, BB-3, and BB-4 was subjected to a sulfuric acid- 
ferric iron bottle roll leach test. The purpose of this test was 
to determine whether elevated ferric iron concentrations in the 
leach solution could improve the extraction of copper from the 
sample. The procedures employed and the results obtained during 
this investigation are outlined herein. 

2.0 SUMMARY 

A 200 gram composite sample of BB-2, BB-3, and BB-4 was 
subjected to a 6 day sulfuric acid bottle roll leach test. The 
leach solution consisted initially of 98 grams per liter sulfuric 
acid and approximately 6.1 grams per liter ferric iron. Over the 
leach period, an additional 3.12 grams of ferric iron were added 
to maintain the concentration at approximately 5 grams per liter. 
This resulted in a ferric iron consumption of 56.17 ib per ton of 
ore treated, this is approximately 16 lb per ton greater than the 
highest ferric iron consumption reported in previous tests. 

The results for this test and the previous test are compared 
in Table 2.I. 



Table 2.1 

ACID LEACH TESTS 
SUMMARY OF RESULTS 

Acid 
S ~ v l e  ~ E x t r a c t i o n  C o n s u m v t t o n  T e s t  

D e s c r i @ t i o n  ~Cu ~Fe  ~Cu ~ l b / l b  C o n d i t i o n s  

C o m p o s i t e  0 . 3 3  2 . 9 5  2 8 . 9 8  1 2 3 . 2 8  6 1 . 9 6  ~ a i n t a i n  s l u r r y  a t  
5 gpl ferric--6 days 

BB-2 0 . 3 7  2 . 9 0  2 0 . 3 0  4 5 . 8 3  2 7 . 5 4  3 g p l  f e r r i c  
BB-2 0 . 3 7  2 . 9 0  1 8 . 2 3  3 0 . 7 0  2 0 . 4 5  i 0  g p l  f e r r i c  
BB-3 0 . Z 5  3 . 4 0  2 6 . 0 2  3 3 . 6 0  2 4 . 1 7  3 g p l  f e r r i c  
BB-4 0 . 3 5  2 . 2 0  4 1 . 9 7  39 .Z7  1 3 . 0 8  3 g p l  f e r r i c  

The increased ferric iron concentration in the leach solution 
did not improve copper extraction. Approximately 28.98 percent was 
extracted through sulfuric acid leach. This represents an 
approximate increase of 2.35 percent over the average 26.63 percent 
extraction obtained in the previous tests. 

Sulfuric acid consumption increased significantly from an 
average 37.35 Ib sulfuric acid per ton of ore calculated from the 
former tests to 123.28 ib acid per ton of ore. This may be due to 
a 6 day leaching period as opposed to a one day leach period. 

3.0 METALLURGICAL PROCEDURES 

A 200 gram composite sample of minus I00 mesh ore was combined 
with 410 milliliters of 98 gpl sulfuric acid and 6.i grams per 
liter iron as ferric. 

The initial pH was measured and the slurry was then placed 
on a bottle roll apparatus. The pH and acid concentration in the 
leach solution were noted at the beginning and end of the test. 
The total retention time was 6 days. 

After leaching, the leached residue and solutions were assayed 
for copper and iron, and metallurgical calculations were performed. 
A cumulative acid consumption was calculated for the test. 
Specific analytical data and test parameters from this test may be 
obtained from the test data sheets attached to this report. 

Ferric iron concentration was monitored intermittently during 
this time and sufficient ferric sulfate was added to maintain a 
minimum of 5 grams per liter ferric concentration. 



4.0 RESULTS AND DISCUSSION 

The results obtained from the acid leach of a 200 gram 
composite of BB-2, 3, and 4 are summarized in the following 
paragraphs. A tabular summary of the results is attached hereto. 

Inspection of the results indicates that the increased ferric 
iron concentration did not facilitate copper extraction. Although 
4.30 grams per liter of iron were present as ferric iron at the 
end of the test, only 28.98 percent of the copper was extracted, 
compared to an average 26.63 percent in the previous tests. Ferric 
iron consumption was 56.17 ib per ton (this corresponds to a 
reagent grade ferric sulfate consumption of 251.37 ib per ton). 

Due to the extended leaching time, sulfuric acid consumption 
increased from an average 37.35 Ib per ton ore in the previous test 
to 123.28 ib per ton ore in the composite sample test. 

Again, we appreciate the opportunity to assist you on this 
project. Should you have any questions, do not hesitate to call. 

Very truly yours, 

j@ 
John E. Lee 
Chemical Engineer 

cc: James D. Sell 
JL/mmc 



Hetcon Research Inc. 
1844 N. Grant Road, Suite 1106 

Tucson, AZ 85745 
(602) 623-1327 

06-Har-91 H-239 
DATE: PROJECT 

1 I COHPOSITE 
TEST No. SAMPLE No 

COHPOSITE pulverized sample (-100 mesh) E.I./J.L. 
FEED BY 

Sulphuric Acid Leach(98 gpl acid - 6 gpl Ferric leach soln) 
OB3ECTIVE 

i " I 
I I 

,' . . . . . . . . . . . . . . . . . .  ,' CONDITIONS ~ ACID LEACH SOLN ACID ,' Ferric ,' 
I i i . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 CONC. ISPECIFIC CONSUHPTIOH I I Added I CONSUHED I I I 

IOPERATION -hr I TIHE l~SOLIOS{pei/pef I (g/ l)  I GRAVITY (Ib/lbCu):(lb/Xon)l (g) l( lbs/tn ore)l 
I . . . . . . . . . . . . . . . . . .  I _ . .  . . . . . .  I . . . . . . . . .  ! . . . . . . . . .  I . . . . . . .  ! . . . . . . . . .  I . . . . . . . . .  ! . . . . . . . .  I . . . . . . . . .  | . . . . . . . . . . . .  ! 

PULVERIZATION 
ACID LEACH -0 
ACID LEACH -24 
ACID LEACH -48 
ACID LEACH -72 
ACID LEACH -96 
ACID LEACH "120 

ACID LEACH -144 

I0:00 am 

I0:00 am 
I0:00 am 

I0:00 am 

10:00 am 
10:00 am 

I0:00 am 

100,00 
31.51 

30.96 

0.8 

0.9 

97.58 

32.00 

1.061 

61.96 123.28 

2.50 
1.72 

1.39 

25.00 
42.22 

56.17 

56.17 

IHEIGHTIVOLUHEI ASSAYS (t) TOTAL CONTENT (ag) DISTRIBUTION (t) 
I . . . . . o . . . . . . . | . . . . .  . . . . . . .  . . . .  . . . .  . . . . . . .  . . . . . . . . _ . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . _ . . . . . _ . . . _ . . . .  
I I 

PRODUCTS :grass : als I Cu n.s.Cu Fe Cu n.s.Cu Fe Cu n.s.Cu Fe 

SAMPLE 

LEACH SOLN 

PREG+ HASH 

LEACH TAILS 

CALC HEAD 

HEAD ASSAY 
| .  • , , .  .. 

200 

435 410 

865 

195 

0.023 

0.250 

0.343 

0.330 

0.007 

0.004 

0.630 

2.750 

2.598 

2.950 

199 

488 

686 

660 

5450 

5363 

10812 

5900 

28.98 

71.02 

LO0.O0 

50.40 

49.60 

100.00 

! 
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HEAP LEACH MILL MODEL 

This model is designed for evaluating deposits where a 
heap leach operation will be used to process gold and/or 
silver ore. Typical deposits where heap leaching is used 
are low-grade gold and silver oxide deposits. For this 
model, a gold deposit with a grade of 0.04 oz/st Au was 
assumed, with a recovery of 70%. The cost equations are 
valid for ore tonnage capacities of 1,000 to 20,000 st/d. 

Mine-run ore is crushed in a jaw and cone crusher in 
series, screened, and stored in a fine ore bin. Trucks haul 
the ore to the heap leach pads, where bulldozers are oc- 
casionally used to contour or level the pile. A cyanide 
leach solution is sprayed on the leach pads, which per- 
colates through the ore and is collected in a pregnant 
solution pond. Leached ore is washed and then moved to 
waste dumps .  The pregnant solution is pumped to a series 
of carbon adsorption columns. Barren solution from the 
columns is returned to the leach pads. The loaded carbon 
is sent to stripping tanks. Pregnant strip solution from the 
tanks is sent to the electrowinning cells, where the gold is 
plated onto steel wool cathodes. Loaded cathodes are 
removed, treated with dilute sulfuric acid and sent to the 
refming furnace, where a dor6 is produced for shipment. 
Stripped carbon is regenerated in a kiln and returned to 
the circuit. 

Figure 21 illustrates a simplified flowsheet for the heap 
leach mill. Costs are summarized in table 27. 

Table 27.--Heap leach mill model 

(capacity range 1,000-20,000 st/d) 

Category Capital cost, $ Operating cost, S/st 
Labor . . . . . .  316,200(X)O3~ 135 (x)-O_~. 
Equipment . .  60,100(X)O-629 5.50(x)-O&.W 
Steel . . . . . .  471900(X)O372 NAp 

Fue l  . . . . . . .  NAp 0.266(X) -°-o13 
Lube . . . . . .  NAp 2.91 (X) "°25° 
Tires . . . . . .  NAp 0.071 (X) °'° 
Construction 

material . . .  41,500(X) 0"452 1.08(X) °'° 
Electricity . . .  NAp 13.7(X) "°'491 
Reagents . . .  NAp 1.30(X) °.° 
Sales tax . . .  6,610(x)O-~3 0.231 (X) "°-°4° 

Total . . . .  296,500(X)O~12 31.5(X) "°~3 
NAp Not applicable. 
X = Capacity of mill in short tons per day mill feed, 

Ore---q 
Barren solution 

Crushing ~ Leaching ~ Carbon 
columns [ 

[ R e ~ . ; i ; ~ a n d  ~---- ]Electrowinning~-----~ . .Carbon . I 
U I I [ I stnpping lanKs ] i 

Dote" 

Figure 21.--Heap leach mill flowsheet. 

SOLVENT EXTRACTION-ELECTROWINNING 
MILL MODEL bo~rNo ,~,~b-C,, .;" 

This model is designed for evaluating deposits where 
a solvent extraction-electrowinning (SX-EW) mill will be 
used to produce a copper cathode product. Typical appli- 
cations of SX-EW mills are for leach solutions from oxide 
or chalcocite dump, waste, or in situ copper ores. The 
cost equations are valid for ore tonnage capacities of 6,000 
to 70,000 st/d. Basic assumptions include an ore grade of 
0.4% Cu and a recovery of 50%. The cost equations are 
based on X in st /d to be consistent with other cost sec- 
tions. SX plants are usually expressed in gallons per min- 
ute (gal/min), and EW plants in Ib/d Cu produced. For 
this model, to convert to lb/d Cu: (X)(4.0) = lb/d Cu 
produced. To convert to gal/min: (X)/15 = gal/min feed 
to plant. 

The model is based on a typical configuration of heap 
leach pads, two extraction stages, and one strip stage. 
Pregnant leach solution is pumped to the solvent extrac- 
tion circuit from the solution ponds. In the fh'st extraction 
stage, mixer-settler solution is mixed with organic flowing 
from the second stage, extracting some of the copper. The 
solution is pumped to the second extraction stage where it 
is mixed with freshly stripped organic to recover the re- 
maining copper. The barren solution (raffinate) flows 
from the second stage to the leach dumps. 

The loaded organic is sent from the extraction section 
to the stripping section, where it is mixed with an acidic 
electrolyte from the electrowinning circuit. This electrolyte 
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~trips the copper from the organic phase. After the mix- 
ture separates in settling tanks, the barren organic is 
returned to the second extraction stage. The copper- 
containing electrolyte flows to the strong electrolyte tanks, 
from which it is pumped to electrolyte filters to remove 
entrained organic. The clarified strong electrolyte is then 
fed to the electrowinning circuit. 

The strong electrolyte passes through electrolyte inter- 
changers, where heat from outgoing spent electrolyte pre- 
heats the incoming strong electrolyte. The strong elec- 
trolyte then goes to a circulation tank, where it is mixed 
with spent electrolyte from the electrowinuing cells. Feed 
electrolyte is pumped continuously from the tank to the 
electrolytic cells. Electrolysis occurs in the cells, where 
insoluble lead-based anodes are used, and the copper is 
plated on cathodes of stainless steel or thin copper starter 
sheets. 

Figure 22 illustrates a simplified flowsheet for the SX- 
EW plant. Costs are summarized in table 28. Since SX 
costs tend to vary in a typical, geometric regression form, 
and the EW cost component of the plants tend to have a 
linear relationship, the capital cost equations in table 28 

are in the form of the SX component plus the EW com- 
ponent to calculate the total SX-EW capital cost. To con- 
vert the costs expressed in S/st to $/lb Cu produced: 
(S/st)/4.0 = $/lb Cu produced. 

Table 28.--Solvent extraction-electrowinning mill model 

(capacity range 6,000-70,000 st/d) 

Category SX ÷ EW capital cost, $ Operating cost, S/st 

Labor . . . . . .  2,510(X) °371 + 89(X) 0.499(X) "°'146 
Equipment . .  4,810(X) °'e°° + 228(X). 0.248(X) "°'144 
Steel . . . . . .  1,030(X) °~° + 44(X) 0.105(X) "°a'~ 
Lube . . . . . .  NAp 0.058(X) -°JSt 
Construction 

material . . .  5,640(X) °'6°2 + 272(X) NAP 
Electr ic i ty . . .  NAP 1.45(X) "°'t45 
Reagents . . .  NAP 0.583(X) "°'t43 
Sales tax . . .  688(X) °'~°° + 32(X) 0.056(X) "°'t44 

Total . . . .  14,600(X) ° -~ + 665(X) 3.00(X) "°'1~ 

NAp Not applicable. 
X = Capacity of mill in short tons per day mill feed. 

NOTE.--SX plant: gal/min = (X)/15. 
EW plant: Ib Cu produced = (X)(4.0). 

Copper-bearing 
solution 

11st extraction 
[ stage 

I I  

I~affinate 
returned to 
leach dumps 

Solution ] 

2nd extraction I 
stage I 

Organic J I 

_L 

Stripped organic 

Loaded organic 

I Stripping 
stage [ 

I Str°n9 electrolyte 

I Electrowinning 
cells 

Spent electrolyte 

Copper 
cathode 

Figure 22.--Solvent extraction-electrowinning mill flowsheet. (Source: adapted from refer- 
ence 29.) 
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SUMMARY 

The use of these simplified cost models will allow an 
evaluator to make a quick prefeasibility type estimate for 
a mineral deposit. Capital and operating costs for a mine 
and mill can be estimated based on capacity of the op- 
eration in short tons per day. Adjustment factors are 
provided for haulage distance variation in open pits and 

variability of depth to bottom of ore body for underground 
mines. Guidelines for calculating daily capacity based on 
reserve tonnage are provided. Additionally, guidelines for 
estimating the costs of tailings ponds, powerlines, and road 
construction are included. 
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