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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 
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Southwestern Exploration Division 

May 4, 1982 

To: W.L. Kurtz 
J. D. Sell 

From: F. R. Koutz 

Expenditures - Trench 
Thunder Mountain Area 
~anta C~~uz~ounty, Arizona 

Expenditures to date (May i, 1982) total: 

0057- Mendoza Option 
0200-00 Trench (TCH-I) 
0200-01 (TCH-2) 
0200-02 (TCH-2A) 
0200-02 Overrun (May I, 1982) 

Trench Total: 
Trench & Mendoza Total: 

$ 72,267 
190,000 
224,000 
175,000 
65,785 

$654,785 
$727,052 

(3732.24 remaining) 

0042- 
0042-05 
0042-06 
0042-06 

TM-13 Cost (NPW) 
TCH-I Cost (Jan. 12, 1981, NPW) 
TCH-2 Cost (Nov. 13, 1981, FRK) 
TCH-2A Cost (March 24, 1982, FRK) 

From cost/performance summaries 

Thunder Mountain (to Oct. i, 1978) 
(Part past Oct. i, 1978) 

Overrun (i May 1982) 

Total since Oct. I, 1978 

$150,221.69 
196,427.78 
224,409.02 
215,916.00 (through Feb. 82) 

$233,146.44 (00-05 (part)) 
71,853.56 
40,000.00 
29,352.73 

S141,206.29 (confirmed by Acc't. 
Dept.) 

Note:the $158,000 figure for TM since Oct. 1978, often mentioned, is probably 
the total cost of TM-13 which was started previous to Oct. 1978. I do not 
know if all TM-13 expenditures were included in the post-Oct, i, 1978 figure. 

Future planned and possible TM charges: 

J. Yanez (surveying) 
SLC Geophysics (I/3 of ground mag. 

+'all VLF work) 
G. McLain (aerial photog.) 
G. McLain (map making) 
Repapering and paneling (TCB+HMS+?) 
New road and drill site on Jesse 23 from TM-13 

$ 1,200 

5,000 
i ,000 
2,000 
3,000 
12,000 

$24,200 

FRK/cg F.R. Koutz 

cc: RBCrist 

R. B. Crist says that the contract amendment date for figuring the $i,000,000 
expenditure by Oct. i, 1984 is from Dec. i, 1977. We have expended $174,352.73 
from Dec. I, 1977 to May i, 1982. This leaves $25,647.27 to be spent by 
Oct. i, 1982. 



A qARCO Southwestern Exploration Division 

May 25, 1983 

k 

To: J.D. Sell 

From: F. R. Koutz 

1982-84 Assessment Drilling 
Thunder Mountain (EA-O042) 
Three-R (EA-O040) and 
Trench (EA-0200) Projects 
Santa Cruz County, AZ 

We have 160 Thunder Mountain claims, 97 Three-R claims, and 7 Trench 
(Mendoza-Humboldt) claims (264 total) that need Federal assessment work 
completed by September I, 1983. In addition we must complete a $50,000 
work commitment to Kerr-McGee on TM ground by October I, 1983. From 
October I, 1982 through April 1983 we have spent $12,352.42 on the Thunder 
Mountain claims, mostly in survey work on the boundary with the Argentor 
Group, problems with Gold Depository and completing new topography. 

I think it is agreed among all that our required expenditure be done by 
deepening DDH TM-14 drilled 910' (NC) last summer in Upper Alum Gulch on 
the Warren Harding claim. You obtained a bid for this work from Joy as 
of January 7, 1983 and I believe those prices will hold the rest of the 
year. 

I do not know what proportion of the $12,352.42 can be applied to the 
Kerr-McGee work commitment, although last year some $25,000 or so of non- 
drilling money was used for the work commitment. I would suggest that we 
try to do a back-to-back August-September deepening of TM-14 to save doing 
1983-84 assessment work next year. This would require an expenditure of 
$52,800 - only a few dollars more than the required $50,000 (not counting 
non-drilling work). Even if we are allowed only $37,000 ($50K- $13K) I 
believe we should carry work over into September to start on 1983-84 
assessment work. Part of the reasoning behind this request is that the 
work commitment to Kerr-McGee must be modified by October I, 1984 (possibly 
by a trade) since we w~ll not have spent the required $1,000,000 by that 
time. There is no reason to "waste" assessment money for this year that 
could be applied to next year - possibly without the Kerr-McGee work 
commitment. 

As an estimate (with footage costs escalated 20% for mud, assays, super- 
vision, etc) from the Joy bid, we should be able to deepen TM-14 NC to 
2330' with $37,000 and to 2870' wi'th $52,800. In any case, as I have 
recommended in my TM-14 report of October 6, 1982, we should drill TM-14 
as deep as possible NC to avoid casing rental charges and avoid the 
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drilling problems encountered in TCH-2A. Drift should be checked periodi- 
cally by HF acid vial and if beyond 5 ° from vertical should be surveyed by 
gyro. I would reserve a Joy drill for late July for Ventura ($9100) with 
a move to TM-14 in early August. Over March 1981 it took 24 drilling days 
(3 shifts) to drill TCH-2 from 960 to 2500' for comparison. This should 
allow drilling to run into September with $26,400 spent in August. Good 
drilling. 

FRKIcg 

cc: TCB 

F. R. Koutz 
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EXPLORATION AUTHORIZATION NO. 0042-04 
THUNDER MOUNTAIN PROJECT 
SANTA CRUZ COUNTY, ARIZONA 

A c c o u n t  This 
No. Item Month 

506-950 Rental Payments - Other 
521-I00 Surface Drilling - Salaries 
521-200 - Add. Labor 
521-750 - Services 
530-I00 Geology - Salaries 
530-200 Add. Labor 
540-150 5..~ e~- Wages 
540-200 - Add. Labor 
540-350 - Equip. Rental 
540-550 Freight 
540-750 Services 
540-800 ~ Taxes 
620-I00 General Administration - Salaries 
620-200 - Add. Labor 
620-400 - Supplies 
620-800 - Taxes 
620-950 - Other ~ 141-400 Distributable Accounts Auto - Suppl 
,41-800 - Taxes 

Authorized 
Expended 

Balance Unexpended 

Orig: TCOsborne 
cc :  RR, NV, CWC, TES, FTG, File-2 

~-~. 

~Xo c o x , - c  ~-~ t "o .  / 0  - ~ - I / -  7 7  

es 

TUCSON OFFICE 

December - 1977 

u 

(]75].oo) 
331.82 
65.09 
68.00 
5.85 

h 

m 

Thls Total 
Year to Date 

$ $ 
477.92 477.92 
94.18 94.18 

17724.24 17724.24 
331.82 331.82 
65.09 65.09 

I08.38 I08.38 
9.24 9.24 

76.00 76.oo 
3.40 3.40 

143.06 143.06 
4.56 4.56 

260.84 260.84 
48.79 48.79 
4.45 4.45 
• 27 .27 

3.oo 3.oo 
189.42 189.42 

2.94 2.94 

$ (1280.24) $ 19547.60 $ 195'47.60 

$ 18000.00 
19547.60 

$ (1547.60) 

/ / SZ so 

F 7 
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M O L L E N - H A U E R  S U R V E Y I N G  C O M P A N Y  

P.O. Box 17376 • Tucson, Ar iz .  85731 • Phone (602) 298-2779 

t~2.2 BOX 242-S SECUIN, TEXAS 78155 

ASARC0 INCOR~0RATED S.W. EX~0RAT!ON 
u.s. Fm 0 ATIO  O VISION 
P. O. BOX 5747 
TUCSON, ARIZONA 85703 

ASARC0 lncorpora_te2~ 

JUiq. I. i984 

SW Exploration 

Date: ~Y 30, 1984 

C u s t o m e r ' s  
Order No. 

Job No. C 2131 & T 2132 

Invoice No. C 2131 

r t  Date 

2 4 - 8 4  

Stop Date Hole Name & No, Area 

T~:i .1.4. T~DER MOU~,~AI ~,r 

CY~zOSCOP!C DIHECT!0NAL SURVEY 

Surveyed hole from 0' to 3050' @ 24¢ Per Ft. 

Temperature survey 

Wireline charges 4¢ Per Ft, 

A Frame charges 

I nights lodging for I man 

3 meals for I man 

Blueprint 

Eound trip mileage from Tucson to core hole 158 miles @ 40¢ ~er MI 

! 

~//(Si~nature] 

I N V O I C E  

T O T A L  

Charges 

AS LISTED 

$ 732 

3oo 
I 

122 ~ 

O0 

00 

00 

!e 

14 00 

21 00 

17 I0 

4 5O 

62 20 

$1272 8o 

::.;i,q,,~"::~,~i,!:.:.:-:!: !-:: ,:i.: -7. ,.:(::,ii " .:i:" ,~. '¸.I:/~~:~: : '::̧  ~:~::'~:~" 



- ; - ~ ' - ~Z :~ :? ' : - i . ' : ~ :~ :~ " ' ~ . ° ; "~  . ' Z .  --  " .: 1. . -~ " 7 "  - • .: -' :"'- . . . . . .  J ' . : "  : %  . ' ( "  

>?i(i:i M O L L E N - H A U E R  S U R V E Y I N G  C O M P A N Y  ~ -. 
~::~:;~.?I WORK ORDER AND RECEIPT 

.,:..~:.,:.t Customer .... t 

i=~?~!,~ Invoice Address / : ! ,~ ,  /~I-,." ,I- 2 6 / ?  Well Name & No. T i ) ? / / - / - -  

~']:'i:;:,, F i e l d - J , - ~  ~ / ~  ~ / ~ o u n t y  S ~ < ' < - ~  State " J ~ -  

,:+~"::"~.;-~;.~;~ Hole size --~/~- to ft. size to Ft. Others 
"~:'~'~-~: ~:~: '~);I  

,..x-..,~,:,..:.,:!;~ This is to verify the order for ~. l . . .s.~ , n the above mentioned well. 
: w ;  ,: - ~/~'- " n s  "-1!!!:::;:?~I The Customer agrees to the Rates, Terms and Conditio as set forth in Price List No. as quoted. 

.:.,"-J :;i Is fi l ing of survey wi th Governing Agency required by existing Law, Rule or Regulation? i ~  

.~);:,i?i:ii! I . . . . . . . . . . .  . -  ~'-~~'~:,~~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  " ~  : " B y : : =  . . . .  . . . . .  : - " ; ~ W "  . . . . . .  : :  ........ . . . . . . . . . . . . . .  ' - - - "  I -:!I C u s t o m e r / A g e n c y  t h e r e o f  

'i:;I well: D a t e W _ _ ~ i m e  - -  .Left well :  Date/-2#W'~Time - -  Standby t i m e - -  ~i~ i [ i i  Arrived at 

::,):i Travel f r o m ~  ~ to ~ -- Round tripZ_-~_~ miles. Surveyed from ~ t o l O  5-0 ,'?..~ 

,s Footage surveyed ~z~ ~0 
i:!~ _ L~:~r,f,,l~ / o e . .~ ~ 
'~" Distance between S u r v e y s :  ~ ' ~  Traversed from ~ t o  Footage traversed 

' !-"~:':~;i~';:0":'I Remarks:. 
L . : .  ~. - 

. . . .  , 

!!:ii!!!§!!!.i~ i Mo l l en -Hauer  Surve dng _Company 
Z;~:~ ?)::I ~: :! 

C u s t o m e r  / J ~ e n c y  thereof 

?!:il   ii  !ii!  iLii!ii!i D ¸ 
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ASAROO 

Exploration Department 
Western USA 
W. L. Kurtz 
Manager 

July 21, 1987 

Mr. Harold W. Holmberg 
Director Metals Exploration 
Kerr-McGee Corporation 
Kerr-McGee Center 
P.O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Holmberg: 

Mr. Brown requested I send you the following data pertaining to the 
Thunder Mountain and Humbolt Project Areas: 

I. Expenditure Statement from our Chief Accountant 

2. Drill Logs TM 8-14; TCh 2, 2A 

3. Geologic Map I" = 1,000' 

Your g e o l o g i s t s  Ross Corn, Zeb Jones,  and Jim Quin lan  had s tand ing  
i n v i t a t i o n s  to  rev iew a l l  our  data and log the co re ,  but  t o  my 
knowledge never  d id  so. 

WLK:mek 
encs. 

Sincerely, 

W. L o Kur tz  

co: R.L. Brown (w/o data) 
J.D. Sell (w/o data) 

ASARCO Incorporated P.O. Box 5747 Tucson. Az 85703 
1150 North 7th Avenue (602) 792-30t0 
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ASFJ CO Southwestem Mining Department 

July 21, 1 987 

TO: W. L. Kurtz 
Western Exploration Department 

Expenditures on the Thunder Mountain and Humboldt Project Areas are: 

Pre Dec. l, 1977 $ 243,595.42 
Dec.l,1977-June 30,1987 918,572.37 

Total $I,162,167.79 

AJR/mck 
cc: RLBro~/ 

JDSell 
FRKoutz 

>J? .... ~, 

A./J. Robles 
Chief  Accountant  



~ r ~  ¸ 
Southwestern Exploration Division 

August 11, 1587 

R.L. Brown 
New York Office 

Thunder Mtn.-Humbolt Expenditures 
Patagonia Mountains 
Santa Cruz County, Arizona 

I submit a copy of the July 13, 1587, memo with the blind note which breaks 
out the three EA's involved in the subject area. The July 13 copy was 
unintentionally not attached to the July 21 copies which you have previously 
received. 

Note that both the Mendoza option and the Trench Project are part and parcel 
of the Humbolt claim group costs, as the Mendoza claim group is the same 
group of claims which we now call the Humbolt group. 

Since June 30, 1587, the drilling costs by Joy, etc., for the assessment 
year ending August 31, 1987, have been incurred and the prorated share for 
the Humbolt group should be added to the Humbolt costs and the remainder to 
the Thunder Mountain Project where the work was actually done (TM-14 drill 
hole). 

I hope this additional data serves your purpose in finalizing the new Thunder 
Mountain operating agreement. 

JDS:mek ~ 
Arts. 

James D. Sell 

cc: W.L. Kurtz 
W.D. Gay 
C.L. Snow 



0 © 
July 13, 1987 

To: W. L. Kurtz 
Western Exploration Department 

~P 

Total expenditures through June 30, 1987 on the Thunder Mountain 
Project Area and the Humboldt Project Area are $1,162,167.79. 

Ori~nal Signed By. 
A, J, .Robles 

AJR/kh 

cc: JDSelI~L~+~+~+~+~+~+~+~ j 
WEGay 
FRKoutz 

A. J. Robles 
Chief Accountant 

Blind Note: 

The above f igure was calculated as fo l lows:  

Thunder Mountain Project (EA-O042) through 6/87 
Mendosa Option (EA-O057) 9/73 - 12/80 
Trench Project (EA-0200 - DI,02,03 w/500) 

$615,468.60 
72,267.76 

474,431.43 

$I ,162,167.79 

The Mendosa Option includes property payments for  the 7 Humboldt Group 
unpatented claims. All unknown Mendosa-Humboldt ground (DDH TCH-2,2A) 
has been included in the Trench Project s ta r t ing  January 1981. The 
Trench Project expenditures above do not include the cost of DDH TCH-I 
($190,000: EA-0200-O0) col lared on Trench Group patented claims. The 
actual cost of DDH TCH-2 & 2A was $464,785 including SEA-0200:OI, 02 & 
03 (through Apri l  30, 1982). Al l  expenditures since 1982 on the 
Trench Project have pr imar i l y  benefited the Humboldt claims. Note that 
no property taxes, etc. are included in Trench Project cost~? These 
are carr ied by the Southwest Mining Department as part of the old Trench 
Unit .  

F. R. Koutz 
# .  

f 



Exploration Department 
Western USA 
Wo L. Kurtz 
Manager 

July 21, 1987 

Mr. Harold W. Holmberg 
Director Metals Exploration 
Kerr-McGee Corporation 
Kerr-McGee Center 
P.O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Holmberg: 

Mr. Brown requested I send you the following data pertaining to the 
Thunder Mountain and Humbolt Project Areas: 

I. Expenditure Statement from our Chief Accountant 

2. Drill Logs TM 8-14; TCh 2, 2A 

3. Geologic Map I" = 1,000' 

Your geologists Ros~ Corn, Zeb Jones, and Jim Quinlan had standing 
invitations to review all our data and log the core, but to my 
knowledge never did so. 

WLK:mek 
encs. 

Sincerely, 

W. L. Kurtz 

co" R.L. Brown (w/o data) 
J.D. Sell (w/o data) 

ASARCO Incorporated P.O. Box 5747 Tucson.Az 85703 
1150 North 7th Avenue (602) 792-3010 



July 21, 1987 

TO: W. L. Kurtz 
Western Exploration Department 

Expenditures on the Thunder Mountain and Humboldt Project Areas are: 

Pre Dec. I, 1977 $ 243,595.42 
Dec.l,1977-June 30,1987 918,572.37 

Total $I,162,167.79 

AJR/mck 
cc: RLBrown 

JDSell 
FRKoutz 

xl • i ~,P , " ' 

I 

A./J. Rob|es 
Chief Accountant 



"" " S o u t h w e s t e r n  E x p l o r a t i o n  D i v i s i o n  

August 7, 1987 

dDs 

Coy Snow 
Accounting 

Thunder Mountain 
Santa Cruz Co., AZ 

Attached is a letter of a new Operating Agreement to be finalized 

shortly. 

In order to put some numbers on it and to know where Asarco stands, 
I (New York City) need the following information: 

I. The total expenditures applicable to the Thunder Mountain 
Project under the present Agreement. 

2. The total cost of Asarco on the seven unpatented mining 
claims known as the Humbolt Group. 

JDS:mek 
Art. 

. l  / 

James D. S e l l  

cc: W.D. Gay (w/art.) 
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July 2, 1987 

KERRoMcG,,EE 
K E R R - M c G E E  C E N T E R  • O K L A H O M A  C I T Y ,  O K L A H O M A  7 3 t 2 5  R E C E I V E D  

AUG o I98)' 

Mr. R. L. Brown, Vice President 
Exploration Department 
ASARC0 INCORPORATED 
180 Maiden Lane 
New York, NY I0038 

Re:_ OPERATING AGREEMENT 
Thunder Mountain Project 
Santa Cruz County, Arizona 

Dear Mr. Brown: 

Pursuant to. your proposals set forth in your June 24~ 1986 and today's 
discussion, we outline herein certain terms and conditions for a proposed 
amendment to-our-existing Thunder Mountain OPERATING AGREEMENT as follows: 

I .  The inadvertent f a i l u r e o f . A s a r c o  to meet i ts minimum expenditure 
commitment for 1985 w i l l  be excused° 

- . . . 

2. The present requirement for Asarco to expend $I,000~000 to earn a 50% 
interest w i l l  s t i l l  remain, however, the present In i t ia l  Exploration 
Period termination date of October ~, 1990 wil l-be waived. 

3. Asarco w i l l  agree to annually:perform the minimum required assessment 
work for each assessment year through September I,.1991 and fai lure to 
perform the minimum assessment w i l l .  result in forfei ture of the 
property;  provided, however; Asarco shall  give to Kerr-McGee wr i t ten 
notice ninety(90) days p r io r  to ~he end of any as~essmen~ Year in order 
to be rel ieved of th is  obl igat ion° 

. On October I ,  1991 and annually thereaf ter  Asarco w i l l  propose a budget 
and program costing a t  least  ~I00,000 annually un t i l  Asarco has spent 
the required $I,000,000 earn-in. Af ter  earn~in Kerr-McGee w i l l  have. 
the option of contr ibut ing on a pro-rata basis t o  the annual budget or 
of accepting a pro rata d i l u t i on  of i t s  in terest  down to 15%. As 
provided in the present agreement a party d i luted to 15% would convert 
to a 5% NSR roya l ty  in te res t .  

. Asarco wi l l  agree to make the seven(7) unpatented mining claims known 
as the Humbolt Group a part of the lands in the Operating Agreement, as 
i f  said mining claims had been or ig inal ly  described in Exhibit A 
attached thereto. I f  Asarco does not earn a 50% interest in all the 
lands, then al l  interest in the Humbolt Group wi l l  revert to Asarco. 



Mr. R. L. Brown 
July 2, 1987 
Page Two 

. . . .  = : < ;  

. Asarco w i l l  agree to submit, w i th in  tWirty(30) days a f te r  an amendment 
is entered in to ,  a summary report o f  a l l  explorat ion operations 
conducted on the property to date of the amendment, and annually 
the rea f te r  on or before February I of each year Asarco w i l l  submit a 
summary of a l l  a c t i v i t i e s .  

I f  you concur wi th the above terms, please acknowledge y o u r  acceptance by 
executing and a f f i x i n g  the current date on the attached copy of th is  l e t t e r  
and return same to me. Upon receipt  of the l e t t e r  we w i l l  immediately begin 
preparations of a def~r i i t ive amendment form fo r  your review and our mutuai 
acceptance thereof .  

Should you nave any questions, please call me at 405/270-3868 or W. K. John st 
405/270-3326 .... 

Sincerely,  

KERR-McGEE CORPORATION 

Vice President-Land 

BNH:vk 

Acknowledged the ~- day of July 1987. 

ASARCO Incorporate~,/.~ 

BY: , ~ . ~ A ~  
R. L. Brown 
Vice President Exploration Department 

( 
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CBC Account Number 

03966 

CBC DRILLING 
Formerly Joy Contract brig Division 

707 BOYD BLVD. 
LA PORTE, IN 46350 

f 

Customer's Order Number Customer's Contract Number 

DUPUCATE 
PLEASE REMIT TO 
P.O. BOX 30777 
SALT LAKE CITY, UTAH 841 30 

CBC Contract Number 

03-0966-24  

SOLD 
T O  

SHIPPED 
TO 

~-- ASARCO INC. 
ATTN: MR. JIM SELL 
P.O. BOX 5747 

L TUCSON, AZ 85703 

F 
PATAGONIA, ARIZONA 

½ 
P. O. A D D R E S S  

-1 
TERMS NET 30 DAYS 
NOCASH DISCOUNT INVOICE NO. 

_ _ ~  PAST DUE ACCTS. SUBJECT 
TO 18% PER ANNUM 

I N V O I C E  D A T E  
PLEASE REMIT TO 
CBC DRILLING 
P.O. BOX 30777 DATE SHIPPED 
SALT LAKE CITY. UTAH 84130 

ANY QUESTIONS ON INVOICE SHIPPED VIA 
PLEASE CALL 219-362-2191 

MARKS 

AZI270 

8/3/90 

REQUESTED ROUTING 

For 174.' core drilling 
agreement. 

(586-1004) HOLE NO. 

SHIPPED FROM 

near Patagonia, Arizona for period ending 7/25/90 as per 

SIZE FROM TO TOTAL FEET UNIT COST TOTAL COST 

BB-2 
BB-2 

5 7/8 Rotary 0. 12. 12. Hourly - 
5 7/8 Rotary 0. 12. 12. Hourly - 
NC 12. 162. 150. 18.90 2,835.00 

174. 2,835.00 

(586-1004) OVERBURDEN DRILLING 

BB-2 July 13 i0 Hours 
July 18 4 Hours 

14 Hours @ $60.O0/hour 

(586-1007) SETTING AND PULLING CASING 

BB-2 July 14 4 Hours 
July 18 2 Hours 

6 Hours 

840.00 

@ $55.00/hour 330.00 

(586-1007) CEMENTING, PLUGGING, HOLE CONDITIONING AND CLOSING HOLES 

BB-2 July 13 6 Hours 
July 14 4 Hours 
July 19 1 Hour 

ii Hours @ $55.00/hour 605.00 

I 
F. O. B. SHIPPING POINT UNLESS OTHERWISE SPECIFIED 

F O R M  NO RETURNS ALLOWED UNLESS AUTHORIZED BY THIS OFFICE 
~ r ~ V . ' 8 9 - 1  G O O D S  C O V E R E D  BY Tk41S I N V O I C I ~  W E R E  P R O D U C E D  IN  C O M P L I A N C  Ir W t T H  T H I ~  R E Q U I R E M I E N T S  

OF" T H E  I r A I R  L A B O R  S T A N O & R O $  A C T  OF" 19311. AS A M E N D E D .  I N C L U D I N G  S E C T I O N  12 (A1 .  

I 



DLD TO 

CBC DRILLING 
Formerly Joy Contract Drill Division 

ASARCO INC. ATTN: MR. JIM SELL 

DUPUCATE 
PAGE NO. I 

2 AZI270 
INVOICE NO. 

(586-1009) STANDBY 

BB-2 July 17 

(587-1101) MUD AND ADDITIVES 

1 Soda Ash @ $26.84 each 
3 

3 Hours @ $50.00/hour 
(Per understanding with 
Nino Trujillo) 

5 Gallon EZ Mud @ $131.04 each 
26.84 

393.12 

(587-1102) CEMENT 

7 94# Cement @ $6.02 each 

(586-1008) WATER HAUL 

July 10 through July 25 

1 Truck @ $600.00/month (16/30) 

(587-1104) CORE BOXES 

O Boxes Asarco By 

(587-1104) EXCESS BIT COST 

To be determined, if any. 

(586-1009) PER DIEM 

Underwood 
Figueroa 
Contreras 
Sanchez 
Johnson 

(586-1005) MOBILIZATION 

5 Days 
13 Days 
12 Days 
7 Days 
1 Day 

38 Days @ $15.00/day 

150.00 

419.96 

42.14 

320.00 

570.00 

Rig 7955 500.00 

TOTAL INVOICE: 

O 
$6,612.10 

"ORM 
NV-89-2 



1803 E. IOTH ST. 
TUCSON, AZ 85719 

H. J.  D O W N E Y ,  I N C .  

EXPLORATION & DEVELOPMENT 

(602) 884 -5345  

I.D, #86-0636964 

Mr. James D. Sell 
ASARCO, Inc. 
1150 North 7th Avenue 
Tucson, AZ 85703 

INVOICE 

Services relating to the Thunder Mountain and Ventura Projects for the 
period 7/16/90---8/15/90. 

Thunder Mountain Project: 
3 days @ $ 250 $ 750.00 

~-~- ~ ~/~ 

Ventura Project: 
1,1/2 days @ $ 250 375.00 EA -~/~.5-" 

TOTAL DUE $ 1125.00 

Harold J. Downey Date 

cc: J.J. Mal usa 

I 



1803 E. IOTH ST. 
TUCSON, AZ 8 5 7 1 9  

H. J. DOWNEY, INC. 

EXPLORATION & DEVELOPMENT 

(602)  8 8 4 - 5 3 4 5  

September 4, 1990 

Mr. James D. Sell 
ASARCO, Inc. 
1150 North 7th Avenue 
Tucson, AZ 85703 

I. D. #86-0636964 

...... " ' INVOICE 

Services relating to the Thunder Mountain and Ventura Projects for the 
period 8/16/90 -- 8/31/90. 

Thunder Mountain Project: 
2 days @ $ 250 

Ventura Project: 
I, 1/2 days @ $ 250 

$ 500.00 

375.00 

TOTAL DUE $ 875.00 

Date 

/ / 
/ / 

/ / 
/ t 



$ MtCO Southwestern Exploration Division 

September 7, 1990 

W.D. Gay 

Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, Arizona 

The following is e list of expenditures on the Thunder Mountain Project. 
Total expenditures without assaying are more than enough to satisfy the 
assessment work requirement for the assessment year ending Sept. I, 1990. 

I. Dri l l ing 

. 

CBC Drilling Company 
707 Boyd Blvd. 
La Porte, Indiana 46350 

Road Work 

Patagonia Excavating 
P.O. Box 482 
Patagonia, Arizona 

3. Surveying Device Rental 

Boyles Bros. Drilling Company 
1707 South 4490 West 
P.O. Box 25068 
Salt Lake City, Utah 84125 

4. Supervision 

Mr. J.J. Malusa 

5. Expense 

Vehicle Operation 

$34,320.57 

1,493.59 

919.44 

2,325.00 

874.32 

Total $39,932.92 

JJM:mek 

cc" J.D. Sell 

n J J Mal usa 
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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  46350 / P H O N E  & FAX:  (219)362-2191 

J PS 

September 7, 1990 

Mr. Jim Sell 
Asarco Inc. 
P.O. Box 5747 
Tucson, AZ 85703 

ASARCO Iflco~porate~ 

SEP 1 0 1990 

SW t:.X~= .j* ='-*~*' 

Dear Jim: 

I have reviewed the situation on August 15 and August 16 which 
involved a short work interruption. There are 15 hours of 
standby on the two drill reports. The attached invoice reflects 
a charge for only 7 of these hours at the standby rate. If 
you feel that this is not appropriate, deduct up to 7 hours 
as you think fair and reasonable. 

This experience emphasizes the need to plan ahead or at least 
address the problem potential when it occurs. I suggest with 
all future sites that you tell us prior to moving on or we will 
ask you when we get there: 

i. Where is mud to be disposed of when it needs to be 
changed out. 

2. Where are cuttings to be disposed of. 

When cuttings need to be hauled from the site we will contain 
them on a temporary basis in buckets, etc. until they are 
hauled away on an "as required" schedule. We will try to avoid 
accumulations that may result in a reoccurence of the recent 
experience. 

Any of this work that interrupts drilling operations during 
shift hours will be invoiced at the standby rate. 

We are aware of increasing environmental sensitivity and re- 
quirements and will do our best to cooperate. 

JHK/ts 
attachment : 

c c :  J . J .  Halusa (9/10/90) 

A C H R I S T E N S 

Yours very truly, 

CBC DRILLING 

~//J. H. Koontz 
Vice President & 
General Manager 

E N B O Y L E S C O M P A N Y 



CBC Account Number 

0 3 9 6 6  

ASARCO Incorpora~aJ 

SEP 1 0 1990 
~V~ r.xp~u, duU~t 

C B C  D R I L L I N G  
Formerly Joy Contract brilt Division 

707 B O Y D  BLVD. 
LA PORTE, IN 46350  

ORIGINAL 
PLEASE REMIT TO 
P.O BOX 30777 
SALT LAKE CITY, UTAH 84130 

Customer's Contract Number CBC Contract Number 

0 3 - 0 9 6 6 - 2 4  

Customer's Order Number 

~ASARCO INC. 
SOLO ATTN: MR. JIM SELL 

TO P.O. BOX 5747 TERMS NET 30 DAYS 
NO CASH DISCOUNT INVOICE NO. 

~__TUCSON, AZ 85703 ~ ToPAST DUE ACCTS. S U B J E C T 1 8 %  PER ANNUM 

INVOICE DATE 
~ ' -  - - - ' - ]  PLEASE REMIT TO 

CBC DRILLING 
P.O. BOX 30777 DATE SHIPPED 

SHIPPED SALT LAKE CITY, UTAH 84130 

TO PATAGONIA, ARIZONA ANY QUESTIONS ON INVO,CE SHIPPED VIA 

_ _ J  PLEASE CALL 2,9-~2-2,,, 

P. O. ADDRESS HARKS 

AZ1289 

9/7/90 

REQUESTED ROUTING SHIPPED FROM 

For 894.5' core drilling near Patagonia, Arizona (Trench Project) for 
August 25, 1990 as per agreement. 

(5~-i004) HOLE NO. SIZE FROM TO TOTAL FEET UNIT COST 

period ending 

TOTAL COST 

BB-2(36 °) NC 162. 500. 338. 18.90 
NC 500. 516.5 16.5 19.70 

BB-3(45 °) NC(OB) 0. 14. 14. Hourly 
NC 14. 500. 486. 18.90 
NC 500. 540. 40. 19.70 

894.5 

(586-1004) OVERBURDEN DRILLING 

BB-3 Aug. 13 3½ Hours @ $60.00/hour 

(586-1007) CEMENTING, PLUGGING, HOLE CONDITIONING AND CLOSING HOLES 

6,388.20 
325.05 

9,185.40 
788.00 

16,686.65 

210.00 

BB-3 

(586-1009) SURVEY 

BB-2 

Aug. 13 6 Hours 
Aug. 14 6 Hours 
Aug. 15 7 Hours 
Aug. 16 1 Hour 

20 Hours 

Aug. 7 1 Hour 
Aug. 8 1½ Hours 

2½ Hours @ 

@ $55.00/hour 

$55.00/hour 

i,i00.00 

137.50 

(CONTINUED) 

FORM 
INV.-89-1 

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  IN  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  1 9 3 8 ,  A S  & M E N D E D ,  I N C t .  U D t N G  S E C T I O N  1 2 ( A ) .  

I . . . . .  



CBC DRILLING 
Formerly Joy Contract Drill Division 

~OLD TO ASARCO INC. ATTN: MR. JIM SELL 
I 

PAGE NO. I INVOICENO. 

(586-1009) STANDBY 

BB-2 July 27 
July 31 
Aug. 7 
Aug. 8 
Aug. 16 

(586-1006) MOVE BETWEEN HOLES 

2½ Hours (Haul Mud) 
2 Hours (Haul Mud) $ ~ y  

ii Hours (Camera) 
5 Hours (Camera) 
7 Hours (USFS Shutdown) 

27½ Hours @ $50.00/hour 

To BB-3 One Move @ $500.00 

(587-1101) MUD AND ADDITIVES 

2 5 Gallon EZ Mud @ $131.04 each 

(587-1102) CEMENT 

8 Cement @ $6.02 each 48.16 
1 Calseal @ $35.72 each 35.72 

(~-i008) WATER HAUL 

July 26 through August 25 

1 Truck @ $600.00/month 

(587-1104) CORE BOXES 

By Asarco 

(587-1104) EXCESS BIT COST 

To be determined, if any 

(586-1009) PER DIEM 

Johnson 
Figueroa 
Contreras 
Sanchez 

25 Days 
24 Days 
25 Days 
25 Days 

99 Days @ $15.00/day 

1,375.00 

500.00 

262.08 

83.88 

600.00 

1,485.00 

FORM 
INV-89-2 

TOTAL INVOICE: $22,440.11 

I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



• 1 8 0 3 E .  1OTH ST. 

-:'-" : . " .TUCSON, AZ  8 5 7 1 9  
2 

i!-:_:~ .. 

I-I. J .  D O W N E Y ,  I N C .  

E X P L O R A T I O N  & D E V E L O P M E N T  

. . . .  . . . . . .  : .  S e p t e m b e r  1 7 ,  1 9 9 0  

I.D. # 86-0636964 
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M r . . : 2 " : . : : . J a m e s  D .  S e l  1 ' . "  : . : . .  . . . .  : :1. ~ . .., 
. " . - . 

ASARCO, "Inc. ....... 
- i i  5 O J N o r . t h -  . 7 t h  A v e n u . e .  " ~.'(';.,:..!.::,1.4~'.,,~ !~ ~-,."v.:~:: : . , . : : ' , /EL O~.~,4~" ix, -. 

Tudson, AZ 85703 

INVOICE 

( 6 0 2 )  8 8 4 - 5 3 4 5  

J 

Services relating to the Thunder Mountain and Ventura Projects for 

the period 9/4/90--9/15/90- 

Thunder Mountain Project: Core logging-- BB-3 440"- 
725" 5 Hrs. BB,4.-O-200" 4 ~Hrs- Misc. with J.Briscoe, 
J. Sell, J. Malusa 3 Hrs~ i,I/2 days @ $250 ........... $ 375.00 

Ventura Project: Core logging--V-39 1010"-1220" 4 Hrs. 
1/2 day @ $250 i25.00 

0 

TOTAL DUE 

D a t e  

$ 5 0 0 . 0 0  

: IL .... 



CBC DRILLING 
Formerly Joy Contract "Drill Division 

707 BOYD BLVD. 
LA PORTE, IN 46350 

,BC Account Number 

o 3 9 6 6  

Customer's Order Number 

SOLD 
TO 

S H I P P E D  
TO 

I Customer's Contract Number 

ASA;'~'~;O tl~,m p,~,:,,~ i 

~-- ASARCO INC. 0Cf 9 1090 7 
ATTN: MR. JIM SELL 
P. O. BOX 5747 SW ~xpU~"~,u,, Te.MS N~r 30 o^YS 

NO CASH DISCOUNT 
h__ TUCSON, AZ 85703 PAST DUE ACCTS. SUBJECT 

TO 18% PER ANNUM 

- - ~  PLEASE REMtT TO 
CBC DRILLING 
P.O. BOX 30777 
SALT LAKE CITY, UTAH 84130 

~ PATAGONIA, ARIZONA 

P.  O.  A D D R E S S  M A R K S  

ANY QUESTIONS ON INVOICE 
_______J PLEASE CALL 219-362-2191 

ORIGINAL 
PLEASE REMIT TO 
P.O. BOX 30777 
SALT LAKE CITY. UTAH 84130 

CBC Contract Number 

0 3 - 0 9 6 6 - 2 4  

I N V O I C E  N O .  

I N V O I C E  D A T E  

D A T E  S H I P P E D  

S H I P P E D  V I A  

AZI301 

10/4/90 

REQUESTED ROUTING SHIPPED FROM 

For 982.' core drilling near Patagonia, Arizona (Trench 
September 25, 1990 as per agreement. 

Project) for 

(586-1004) HOLE NO. SIZE FROM TO TOTAL FEET UNIT COST 

period 

TOTAL 

ending 

COST 

BB-3(45 °) NC 540. 725. 185. 19.70 
BB-4(90 °) 5 7/8 Rotary 0. 7. 7. Hourly 

NC 7. 500. 493. 17.40 
NC 500. 797. 297. 18.20 

(586-1004) OVERBURDEN DRILLING 

BB-4 Sept. 7 2½ 

(586-1007) SETTING AND PULLING CASING 

(586-1009) 

982. 

Hours @ $60.00/hour 

BB-4 Sept. 7 1 Hour @ $55.00/hour 

CEMENTING, PLUGGING, HOLE CONDITIONING AND HOLE CLOSURE 

3,644.50 

8,578.20 
5,405.40 

17,628.10 

150.00 

55.00 

BB-2 Aug. 27 3 Hours 
BB-3 Aug. 31 2 Hours 
BB-4 Sept. 25 2 Hours(Shown as Standby) 

7 Hours @ $55.00/hour 

(586-1009) SURVEY 

BB-3 Aug. 30 2½ Hours 
Aug. 31 1½ Hours 

BB-4 Sept. 25 1½ Hours 

5½ Hours 

385.00 

@ $55.00/hour 302.50 

FORM 
INV.-89-1 

F. 0 .  B.  S H I P P I N G  P O I N T  U N L E S S  O T H E R W I S E  S P E C I F I E D  

NO R E T U R N S  A L L O W E D  U N L E S S  A U T H O R I Z E D  BY THIS OFFICE 
G O O D S  C O V E R E D  BY T H I S  I N V O I C E  WI~RE P R O D U C E D  IN  C O M P L I A N C  ¢" WiTH TH I [  REOUI IRF 'MENTS 

OF T H E  FA IR  L A B O R  S T A N O A R O S  A C T  OF 19311, AS A M E N D E D ,  I N C L U D I N G  S E C T I O N  12|A | .  

I l "1171 . . . . . . . .  I " ' I ~:~ i:17~i~'i :=;:: : • • ~ :~  i .  - , : , ~  :':I . . . . . . . . .  " .... ~'" ....... " 7' : ' : ' -  i"' ':' ' I ' "  :=: 



- utlll. U l/4L 

OLD TO 

t~ I~ I~ L / r l  i L.IL.I IM ~1 
Formerly Joy Contract Drill Division 

ASARCO INC. ATTN: MR. JIM SELL I PAGENO. I INVOICENO. 
2 AZ1301 

09) STANDBY 

BB-4 Sept. 24 
Sept. 25 

3 Hours (Mud and Cuttings Disposal) 
½ Hour (Fill in Sump) 

3½ Hours @ $50.00/hour 

(586-1006) MOVE BETWEEN HOLES 

To BB-4 One Move @ $500.00 

(587-1101) MUD AND ADDITIVES 

8 50# Mud @ $5.67 each 
i0 Barite @ $11.34 each 
1 5 Gallon EZ Mud @ $131.04 each 

45.36 
113.40 
131.04 

175.00 

500.00 

289.80 

(587-1102) CEMENT 

ii 94# Cement @ $6.02 each 

(586-1008) WATER HAUL 

August 26 through September 25 

O 1 Truck @ $600.00/month 

(587-1104) CORE BOXES 

By Asarco 

(587-1104) EXCESS BIT COST 

To be determined, if any 

(586-1009) PER DIEM 

Johnson 
Figueroa 
Contreras 
Sanchez 

23 Days 
23 Days 
20 Days 
19 Days 

85 Days @ $15.00/day 

66.22 

600.00 

1,275.00 

TOTAL INVOICE: 

OCf 9 1990 

$21,426.62 

FORM 
INV-89-2 



OCT. 9 1990 

,2 
• : 

S. TUCBuN, AZ 

C 

CRYSTAL SALE:7+,.::~ . -: 
TOS Ol YARD • ~:;~.,-.-'---: 
SLPN 0~ :,: 

7% ~ ~ "~ • . ~ , ~  

TOTAL ~^ ' =  ,~,~ 

41,00-  
N~,. ,85 

~ "Z ~ ~ ' " i  " ~ t ' x  £L" ='~. 

0~!"...<9i'70 0,,~:~, 

i~i?i:);i :: :i 

- -  - ,  . .  . . . . . . . .  . ~ . - . ~ . ~ 2 ~ v ~ . . ~ , : , ~  - . .  c ~ : ; - . . . : . . ~ : , . ~ ; . - , , .  . . ~ ~ - ~ . . , , ~ . ~ . ~ . . : ~ : . ~ ; ~ ? ~ T r ~ . , ~ . ~ , - ~ . ~ . ~ : , ~ - ~ . 4 ~ % , , ~  . - , _  : .  

: :%J': '~:: ' - : '~:~:"~::~'~i ' : '~;I~;~=~'USTOMER N A M E  ;c~'~: . : ; '~-"~%:~.~.~:~.~; !~,~DT~. ' ,~:~[ : ;HONE #.  - . .  
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ASARCO Incorp~"",", 

flOV ,6 1990 
SW I:.Xp~JI ~u~" 

CBC Account Number 

0 3 9 6 6  

Customer's Order Number 

C B C  D R I L L I N G  
Formerly Joy Contract Drill Division 

707 B O Y D  BLVD. 

LA PORTE, IN 46350  

M ,b ,*: 

ORIGINAL 
P L E A S E  R E M I T  T O  
PO. BOX 30777 
SALT LAKE CITY. UTAH 84130 

Customer's Contract Number CBC Contract Number 

0 3 - 0 9 6 6 - 2 4  

SOLD 
TO 

SHIPPED 
TO 

• ATTN: MR. JIM SELL 
ASARCO INC. 
P.O. BOX 5747 

~ TUCSON, AZ 85703 

/ 

-1 

P. O. ADDRESS 

PATAGONIA, ARIZONA (TRENCH PROJECT~ 

HARKS 

TERMS NET 30 DAYS 
NO CASH DISCOUNT 
PAST DUE ACCTS. SUBJECT 
TO 18% PER ANNUM ' 

PLEASE REMIT TO 
CBC DRILLING 
P,O. BOX 30777 
SALT LAKE CITY. UTAH 84130 

ANY QUESTIONS ON INVOICE 
PLEASE CALL 219-362-2191 

INVOICE NO. AZI318 

INVOICE DATE 11/2/90 

DATE SHIPPED 

SHIPPED VIA 

R E Q U E S T E D  R O U T I N G  S H I P P E D  FROM 

For 767.' of drilling near Patagonia, Arizona (Trench Project) for period from 
September 26, 1990 to October 25, 1990 as per agreement. 

(586-1004) HOLE NO. SIZE FROM TO TOTAL FEET UNIT COST TOTAL CO: 

BB-5(30 °) 5 5/8 Rotary 0. i0. i0. Hourly 
NC i0. 500. 490. 18.90 
NC 500. 767. 267. 19.70 

767. 

(586-1004) OVERBURDEN DRILLING 

BB-4 Sept. 23 2 Hours 
Oct. 1 5 Hours 

7 Hours @ $60.00/hour 

(586-1007) REAMING 

BB-5 Oct. 1 4½ Hours @ $55.00/hour 

(586-1007) SETTING AND PULLING CASING 

BB-5 Oct. 1 2 Hours @ $55.00/hour 

(586-1007) CEMENTING, PLUGGING, HOLE CONDITIONING AND HOLE CLOSURE 

9,261.0( 
5,259.9( 

14,520.9( 

420.0( 

247.5C 

II0.0C 

BB-4 Sept. 26 2 Hours 
Oct. 5 i_~½ Hours 

3½ Hours @ $55.00/hour 

(586-1009) STANDBY 

BB-4 Oct. 4 
Oct. 8 
Oct. 18 

2 Hours (Mud Disposal) 
2 Hours (Mud Disposal) 
1 Hour (Mud Disposal) 

5 Hours @ $50.00/hour 

192.50 

250.00 

FORM 
INV.-89-1 

F. O. B. SHIPPING POINT UNLESS OTHERWISE SPECIFIED 
NO RETURNS ALLOWED UNLESS AUTHORIZED BY THIS OFFICE 

G O O D S  C O V I [ R E O  BY T i l l s  I N V O I C I [  Wc"F~I r P A O D U C E D  IN  C O M P L I A N C E  WITM T H E  R E Q U I R E M E N T S  
o~" T . E  , '-, , , ,  ,..,,,,o,q sT,, . ,?1,, ,?~ ~ i T  ~I" ll~'n "" " " " "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  



C B C  D R I L L I N G  
Formerly Joy Contract Drill Division 

~OLD~TO ATTN: MR. JIM SELL ASARCO INC. ASARC0 l.cu, ~; : 
I 

INVOICE NO. PAGE NO. 2 AZ 131  

w 

(586-1006) MOVE BETWEEN HOLES 

To BB-5 One Move @ $500.00 

(587-1101) MUD AND ADDITIVES 

2 Dextrid @ $87.19 each 
1 5 Gallon Sol. Oil @ $30.18 each 
2 5 Gallon EZ Mud @ $131.04 each 

(587-1102) CEMENT 

i Calseal @ $35.72 each 
4 94# Cement @ $6.02 each 

(586-1008) WATER HAUL 

September 26 through October 25 

i Truck @ $600.00/month 

~ 7 - 1 1 0 4 )  CORE BOXES 

By Asarco 

(587-1104) EXCESS BIT COST 

To be determined, if any 

(586-1009) PER DIEM 

Johnson 23 Days 
Figueroa 23 Days 
Contreras 22 Days 
Sanchez 20 Days 
Perez 1 Day 

89 Days @ $15.00/day 

(586-1103) CASING MATERIAL 

BB-4 7' NC Casing @ $12.00/foot 
i Cap @ $25.00 each 

NOV 6 1990 
SW ir.xp~ au, o-  

174.38 
30.18 

262.08 

35.72 
24.08 

84.00 
25.00 

500.00 

466.64 

59.80 

6 0 0 . 0 0  

1,335.00 

109.00 

FORM 
INV-89-2 

- i(Si mat re)  

TOTAL INVOICE: $18,811.34 

O 



CBC DRILLING 
Formerly Joy Contract"Drill Division A~/~I~C0 In~fpurale 

707 BOYD BLVD. 
LA PORTE, IN 46350 0EC 1 3 I~0 

w 

CBC Account Number I Customer's Order Number 

I 0 3 9 6 6  

SW Exploration 

Customer's Contract Number 

~-- ATTN: MR. JIM SELL --~ 
SOLD ASARCO INC. 

TO P.O. BOX 5747 
TUCSON, AZ 85703 

F 
S H I P P E D  

TO PATAGONIA, ARIZONA (TRENCH PROJECT) 

P. O. ADDRESS HARKS 

TERMS NET 30 DAYS 
NO CASH DISCOUNT 
PAST DUE ACCTS. SUBJECT 
TO 18~ PER ANNUM 

PLEASE REMIT TO 
CBC DRILLING 
P.O. BOX 30777 
SALT LAKE CITY, UTAH 84130 

ANY QUESTIONS ON INVOICE 
PLEASE CALL 219-362-2191 

ORIGINAL LJ 

PLEASE REMIT TO 
P.O. BOX 30777 
SALT LAKE CITY. UTAH 84130 

CBC Contract Number 

0 3 - 0 9 6 6 - 2 4  

I N V O I C E  NO. 

I N V O I C E  D A T E  

D A T E  S H I P P E D  

S H I P P E D  V I A  

AZ1333 

12/10/90 

REQUESTED ROUTING SHIPPED FROM 

For 833.' of drilling near Patagonia, Arizona (Trench Project) for period from 
October 26, 1990 to November 25, 1990 as per agreement. 

(586-1004) HOLE NO. SIZE FROM TO TOTAL FEET UNIT COST TOTAL COS~ 

B5-5(30 °) NC 767. 800. 33. 19.70 650.10 
BB-6(45 °) 5 7/8 

Rotary 0. 16. 16. Hourly - 
NC 16. 500. 484. 18.90 9,147.60 
NC 500. 800. 300. 19.70 5,910.00 

833. 15,707.70 

(586-1004) OVERBURDEN DRILLING 

BB-6 Nov. 2 3 Hours 
Nov. 3 5 Hours 

8 Hours @ $60.00/hour 

(586-1007) SETTING AND PULLING CASING 

BB-5 Oct. 31 2 Hours 
BB-6 Nov. 3 1 Hour 

Nov. 6 6 Hours 
Nov. 12 1 Hour 

i0 Hours @ $55.00/hour 

(586-1007) CEMENTING, PLUGGING, HOLE CONDITIONING AND CLOSING HOLE 

480.00 

550.00 

BB-6 Nov. 3 2 Hours 
Nov. 5 13 Hours 
Nov. 14 1 Hour 

16 Hours @ $55.00/hour 880.00 

FORM 
INV.-89-1 

F. O. B. SHIPPING POINT UNLESS OTHERWISE SPECIFIED 

NO RETURNS ALLOWED UNLESS &UTHORIZED BY THIS OFFICE 
G O O D S  C O V I r N E O  MY T H I S  I H V O I C  ¢" W l r N  I¢" P R O D U C E D  I N  C O M P L . I A H C E  W I T H  T H E  R E Q U I R E M E N T S  

O F  T H I  ~" F A I R  L A D O N  S T A N O A N I D $  A C T  O F  l g 3 1 ,  A S  A M I r N O I F O .  I N C L U O I N G  S E C T I O N  1 2 ( A 1 .  



CBC DRILLING 
Formerly Joy Contract Drill Division 

3LDTO ATTN= MR. J I M  SELL ASARCO I N C .  

ORiGiNAL 

(586-1009) STANDBY 

BB-6 Nov. 9 1% Hours @ $50.00/hour (Mud Disposal) 

(586-1006) MOVE BETWEEN HOLES 

To BB-6 One Move @ $500.00 

(587-1101) MUD AND ADDITIVES 

4 50# Mudgel @ $5.67 each 
1 Dextrid @ $87.19 each 
1 Mudseal @ $18.90 each 
1 5 Gallon EZ Mud @ $131.04 

22.68 
87.19 
18.90 

131.04 

(587-1102) CEMENT 

6 94# Cement @ $6.02 each 
2 94# Cement @ $7.28 each 

36.12 
14.56 

~ 6-i008) WATER HAUL 

October 26 through November 25 

1 Truck @ $600.00/month 

(587-1104) CORE BOXES 

By Asarco 

(587-1104) EXCESS BIT COST 

To be determined, if any. 

(586-1009) PER DIEM 

Johnson 
Figueroa 
Contreras 
Perez 

21 Days 
21 Days 
20 Days 
18 Days 

80 Days @ $15.00/day 

75.00 

500.00 

259.81 

50.68 

600.00 

1,200.00 

FORM 
INV-89-2 



CBC DRILLING 
Formerly Joy Contract Drill Division 

;OLDTO ATTN: MR. JIM SELL ASARCO INC. PAGE NO. I INVOICENO. 
3 Az1333 

(587-1103) CASING MATERIAL 

BB-5 15' NC Casing @ $12.00/foot 
Less 30% Lost 

180.00 
(54.OO) 

126.00 

TOTAL INVOICE: $20,429.19 

G 

/~(si~at~e), 

FORM 
INV-89-2 



WRIGHT'S HARDWARE 
P,O. Box 414 

SONOITA, ARIZONA ~ 85637 
( 6 0 2 )  4 5 5 . 5 5 2 3  

C U S T O M E R ' S  O R D E R  N O ;  

N A M E  

A D D R E S S  -_ 

D E S C R I P T I O N  

~.-~ SOLD 8 Y .  

Q T Y .  

. s . } . . ~ . . . . . . . C ~  ................................................................... 

• .,:. :,, ~,~z. -i- "i:~;:~.~::., 
P R I C E  A M O U N T  

I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ]¢ . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ÷ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ] . . . . . . . . . . . . . . . . . . . . . . .  
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67479 
Al l  i : l a i m s  a n d  r e t u r n e d  g o o d s  
M U S T  be a c c o m p a n i e d  by th is  bill. 
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IIII 

III 

'4 

'~ YLESS C4SHWMS 

S. TUCSON, 4Z 

CRYSTAL S4LE 
SLP~/ 033 
SUBTOTAL~__...~ .00 

I~943 \ 
9~. PORTLAND CENEN~ 

&.-.O_T~L ~ ,~ ,~  " 

To~LFL. 3"o:i'~ -] 

11113605 58 9926~  
10/26/90 10"31=18 ~.~" 



1 8 0 3  E. IOTH ST. 
T U C S O N ,  AZ 8 5 7 1 9  I-I. J .  D O W N E Y ,  I N C .  

E X P L O R A T I O N  & D E V E L O P M E N T  

• ( 6 0 2 )  8 8 4 - 5 3 4 5  

December 31. 1990 

I.D. # 86-0636964 

Mr. James D. Sell 
ASARCO, Inc. 
1150 North 7th Avenue 
Tucson, AZ 85703 

Services and expenses relating to the Thunder Mountain and Ventura 
Projects for the period 12/1/90--12/31/90. 

Thunder Mtn: Core logging-- BB-6, finish log, 2 Hrs.; 
BB-7, logging 0"-735.5", 14 Hrs.; Work on Thunder Mtn. 
Summary, 30 Hrs. 
5,1/2 days @ $250 ................................... $1,375.00 

Miscellaneous work on Copper Creek Summary , 
discussions with J. Sell, J. Malusa. 
i day@$250 ............................................ 250.00 

1,625.00 

Expenses: 
Meals & lunch materials (charge to Ventura Proj.) 
.......................................... $ 95.32 V~' 
Maps & materials (Thunder Mtn. Proj.) ..... 32.05 Tm 
Copper Creek maps and duplicating ......... 26.32 cc 

Total Expenses $ 153.69 153.69 

Haro id J. Downey 

Total Due $ 1,778.69 

Date 



cac DRi ;L NG 
Formerly Joy Contract-Drill Division 

707 BOYD BLVD. 
LA PORTE, IN 46350 

" / / /7 , ,  

DUPUCATE 
PLEASE REMIT TO 
P.O. BOX 30777 
SALT LAKE CITY UTAH 84130 

CBC Accoun~ Number 

03966 
Customer's Order Number Customer's Contract Number CBC Contract Numoer 

03-0966-24 

SOLD 

TO 

S H I P P E D  

TO 

I 

ATTN: MR. JIM SELL 
ASARCO INC. 
P.O. BOX 5747 
TUCSON, AZ 85703 

PATAGONIA, ARIZONA 

P. O.  A D D R E S S  

(TRENCH 

TERMS NET 30 DAYS 
NO CASH DISCOUNT I N V O I C E  NO. 
PAST DUE ACCTS. SUBJECT 

_ _  TO 18% PER ANNUM 
I N V O I C E  D A T E  

--| PLEASE REMIT TO 

I CBC DRILLING 
P.O, BOX30777 D A T E  S H I P P E D  
SALT LAKE CITY. UTAH 84130 

P R O J E C T )  ANY QUESTIONS ON INVOICE S H I P P E D  VIA 

I PEASE CALL 219-362-2191 

H A R K S  

AZ1346 

1/3/91 

REQUESTED ROUTING SHIPPED FROM 

For 0.' of drilling near Patagonia, Arizona (Trench Project) 
November 26, 1990 to November 27, 1990 as per agreement. 

86-i007) SETTING AND PULLING CASING 

BB-6 Nov. 27 1 Hour @ $55.00/hour 

(586-1007) CEMENTING, PLUGGING, HOLE CONDITIONING AND HOLE 

for period 

CLOSURE 

from 

55.00 

BB-6 Nov. 26 4 Hours (Showan as Standby) 
Nov. 27 1 Hour 

5 Hours @ $55.00/hour 

(586-i009) SURVEY 

BB-6 Nov. 26 3 Hours 
Nov. 27 1 Hour 

4 Hours 

(587-ii01) MUD AND ADDITIVES 

@ $55.00/hour 

3 Mudgel @ $5.67 each 17.01 
Mud Surcharge (Detail attached) 25.29 
Includes tax and handling 

(587-ii02) CEMENT 

i 2 94# Cement @ $7.28 each 

ASA~CO l.cu~ pofam~ 

JAN 9 1991 
SW Exptu[auu. 

275.00 

220.00 

42.30 

14.56 

FORM 
INV.-89-1 

F. 0. B. SHIPPING POINT UNLESS OTHERWISE SPECIFIED 

NO RETURNS ALLOWED UNLESS AUTHORIZED BY THIS OFFICE 
GOODS COVERED BY THIS INVOICE WERE PRODUCED IN COMPLIANCE WITH THE REQUIREMENTS 

O ~  T H E  F ' A I R  ~ A B O R  S T A N D A R D S  L C T  O F  1 9 3 8 ,  AS ~ M E N E )  EE), ! N C L U O I N G  S E C T I O N  1 2 ( A I ,  



CBC DRILLING 
Formerly Joy Contract Drill Division DUPUCATE 

SOLD TO ATTN: MR. JIM SELL ASARCO INC. 

(586-1008) WATER HAUL 

November 26 through November 27 

1 Truck @ $600.00/month (2/30) 

(586-1009) PER DIEM 

Johnson 
Figueroa 
Contreras 
Perez 

2 Days 
2 Days 
2 Days 
2 Days 

8 Days @ $15.00/day 

PAGE NO 211NVOICENO'AZI346 

40.00 

120.00 

TOTAL INVOIICE: $766.86 

ASAI,If~O I,r.,~ P,-~.: 

JAN,..9 1991 

SW £Xpval~uu- 

FORM 
INV-89-2 



. . I n v o i c e  

hi ' ;  E. 

PRODUCT NUMBER 

H I ~  D C C  -:]c'- J 5 . 2 ~ 0 ( .  

OEJ WA~EHOU .3CC 
i 

I A  

O 
o a r o l o  I , , / [ l l l l l l y  r l U l U O !  n lv .  
P.O. Box 1675, Houston, TX 77251 
Phone: (713) 987-5900 

r-- 

S .. ;-, C b = ' = L L I ' . ' , ~ ` U  C.J O L , ~, 
L 
D 
T 7 5  .; C. 2 V , ~ N L ' .  ; -LV~. :  
O TI.JC~'~N~. ~--Z Ar- '~l--  .x 
L. 

(SAME AS "SOLD TO" UNLESS OTHERWISE SHOWN) 

I -  
s 
H I C 2 C O P  I L L I ~ G  ,...': 

- - P A~,,A6"CC T P E {  ".;CP~ ;,: '.~ 

E 7 d- 5 z 
I 

CUSTOMER REFERENCE NUMBER WELL CODE 

DESCRIPTION 

I,.-" L."., %' T 

O ~  1 7  31  O 0  3 A G  50[ . ;1 ,  ASH 
9 9 ~ 2 3 0 0 1 E A  SU~. ;CH~I : ; ,GL~ ( 2  I / 2 ; ; I  

• .: ~. . /J '_,L} 1 

13:'.. 

QUANTITY SHIPPED 

" ) 

PR 
UNIT 

i 

[ 
I 

-1 

Please quote our invoice number. 
_J 

DATE INVOICE NUMBER 

I 

c i i3¢ 

i ',o.- 

7 

CUSTOMER NO. TERMS 

1 2 9 ~ 3 0 0  t,c_T 30, D~Y.5 

PRICING QUANTITY UNIT PRICE 
i 

I 1 / 2 0 / :  

C 9 L L  L,..TL T / " ~ l A v  C-c 

i 

i 

I 

I 

N 3 .~,: T t,. Z,A~J L i 
(,Z. ~7 

~AG 

l. 

-- T A X A S L ~  T A ~  CH~:~G~.O 

, . 9=9~ O .  r " 
Seller represents and warrants that all of the goods or materials herein specified and/or the 

~ i  performance of the services covered by this invoice have been produced and/or furnished in 
full compliance with the Federal Labor Standards Act of 1938 as amended. R E M I T T A N C E  

PAGE 

ISHC I COPIES 

} 

AMOUNT 

! 0 7 

l<k: 

I I I 



F- 

s 
O C ~. C DPlLL IP~G CP 
L 
D 
T "7~0 ~,, ~ V A N q  ~,LVD 

0 Tk~CSON A2 ~.~;713 
L_ 

(SAME AS "SOLD TO"  UNLESS OTHERWISE SHOWN) 

F 
s 
H 
I C " C D~ILLT~4.~ CO 
P AS~PCO Tm~-NC~ f i q  

1 
CUSTOMER REFERENCE NUMBER / 

--I 

HI .  C:' b~C G ~ ) J S l J 0 d  
~ ; .  WA;~EHCUF ~ 

IA 

. 
i : ;aroln Ur l l l lng  I ' l U l g ~  I l ia ,  
P . O .  Box  1675 ,  H o u s t o n ,  T X  7 7 2 5 1  
P h o n e :  (713)  9 8 7 - 5 9 0 0  

ONE 

PRODUCT NUMBER DESCRIPTION 

I 
w~,, CODE i "_ i_[ CUST-OME"Np" 

",i / 

( ,k.,~i. / .  

.. ~ \ !  

O 1 2 3 0 1 0 0 b  At3 CAL-SE.~ L 

0 3 0 ~  OOb O~AG~,~L~o G~'_L 

9 ~ ~ 2 G O G I E A  3UNCHAi '~G~Z ( " 1 / 3 2 ; : )  

-e- 

T A Y  C H A ~ G F D  
L?, | i .. 4 • IT, .~ 

_J 

"-I 

TERMS 

1 2 o ~ O O O  v,~.'T 3'2 CAY~. 

Please  quote  our invoice number .  

DATE INVOICE NUMBER 

L ' 2 1 0 4 I ~ 0  C~(~351. J O0 

PR 
UNIT QUANTITY SHIPPED PRICING QUANTITY UNIT PRICE 

I I 

= DG~', T U r. S 0~',' ~',Z 

i 
I 

l olo o 
l ',ca 

. ': 'ST I T ~.~ ~' 
[ 

I 

.;L;G .J 

I ¢,o o 

- , .  In  v, Jo!ce 

' J ~  - 

= . . . .  

T A X A ~ L ~  
, , , , } , O ,  ~-~". , ,  

Seller represents and warrants that all of the goods or materials herein specified and/or the 
~1~  performance of the services covered by this invoice have been produced and/or furnished in 

full compliance with the Federal Labor Standards Act of 1938 as amended. R E M I T T A N C E  

F.c I 
A M O U ~  

PAGE 

• i 

COPIES 

1 

7G 

O 0  

I 



}.n omce @ 
--I 

Barold Drilling Hulas,  inc. 
P.O. Box 1675, Houston, TX 77251 
Phone: (713) 987-5900 

l- 

s o C d C DF~ILLI,~G CO 
L 
D 
T 7 5 0  Lo ~ V A ; 4 S  ~ L V ' D  
0 T U C S O ~  A7 ~f; '7, 1 3  

L_ 
(SAME A -~ "SOLD TO" UNLESS OTHERWISE SHOWN) 

F- 
B 
H 
I C i~, C. OR I L L  I -",;G C[)  

. . . . . .  p . . . .  • . . . . .  :. - =L~,;5=~ - 5 ~ ' ~  

T ASA~CO TP,-~,cc.~CP~ i ; ~  

cuSTOMER REFERENCE NUMBER WELL CODE 

PRODUCT NUMBER DESCRIPTION QUANTITY SHIPPED 
i 

SH I P; DT 
r P C ' " ,  T 

i 
I 

b~o 

l',oc 

.~IP "~OC (,183'50700 

3tJ ~aaI: - tOUSE 

31773005"ANZ Z HUD 
00~30050~AGDEXT~IO EX 
99920001EA 5URCHAPGZ (2 I12%) 

L,; .; 

.... - 3 , 7 ; , I  

T A X A B . E  TAX CHARGE D 
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C8C DR 
Formerly "Joy Contract brill Division 

707 BOYD BLVD. 
LA PORTE, IN 46350 

'~X/7/ / m 

DUPLICATE. 
PLEASE REMIT TO 
P O BOX 30777 
SALT LAKE CITY. UTAH 84130 

CBC Account Number ! 

I 03965 

Customer's Order Number Customer's Contract Number C8C Contract Number 

0 3 - 0 9 6 5 - 2 4  

SOLD 
TO 

SHIPPED 
TO 

f 

ATTN: MR. JIM SELL 
ASARCO INC. 
P.O. BOX 5747 
TUCSON, AZ 85703 

PATAGONIA, ARIZONA 
PROJECT) 

P. O. A D D R E S S  

1 
TERMS NET 30 DAYS 

_ . j  NO CASH DISCOUNT 
PAST DUE ACCTS. SLIBJECT 
TO 18~ PER ANNUM 

' ~  PLEASE REMIT TO 
CBC DRILLING 
PO BOX 30777 
SALT LAKE CITY UTAH 84130 

(THUNDER MTN.I 

MARKS 

ANY QUESTIONS ON INVOICE 
PLEASE CALL 219-362-2191 

INVOICE NO. 

INVOICE DATE 

DATE SHIPPED 

SHIPPED VIA 

AZ1347 

1/3/91 

REQUESTED ROUTING 

For 735.' of drilling near Patagonia, 
from November 26, 1990 to December 25, 

SHIPPED F R O M  

Arizona (Thunder Mtn. Project) 
1990 as per agreement. 

for period 

(586-1004) HOLE NO. SIZE FROM TO TOTAL FEET UNIT COST TOTAL COST 

BB-7 (90 ° ) 5 7/8 Rotary 0. 
*NC 10.5 
NX 130.0 
NX 500.0 

10.5 10.5 Hourly - 
130.0 119.5 17.40 2,079.30 
500.0 370.0 15.40 5,698.00 
735.0 235.0 16.20 3,807.00 

735.0 11,584.30 

(586-1004) OVERBURDEN DRILLING 

BB-7 Dec. 1 4 Hours @ $60.00/hour 

(586-1007) SETTING AND PULLING CASING 

BB-7 Dec. 1 1 Hour 
Dec. ii 2 Hours 

3 Hours @ $55.00/hour 

(586-1007) CEMENTING, PLUGGING, HOLE CONDITIONING AND HOLE CLOSURE 

240.00 

165.00 

BB-7 

ASARCO ItW~ p,.. ~ 

JAN3 1991 
SW Explulat~u. 

Dec. 4 8% Hours 
Dec. 5 14 Hours 
Dec. 6 8 Hours 
Dec. 7 4 Hours 

34% Hours @ $55.00/hour 1,897.50 

FORM 
INV.-89-1 

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  BY 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 D 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  
O F  T H E  F A I R  L A B O R  5 T A N C ~ A R D $  A C T  D F  1 9 3 8 .  A S  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 | .  



CBC DRILLING 
Formerly Joy Contract Drill Divimon DUPUCATE 

SOLD TO ATTN: MR. JIM SELL 

(586-1009) STANDBY 

ASARCO INC. i PAGE NO. 2 [ INAVzOII~ ~10. 

BB-7 Nov. 29 2 Hours @ $50.00/hour i00.00 

(586-1006) MOVE BETWEEN HOLES 

To BB-7 One Move @ $500.00 500.00 

(587-1101) MUD AND ADDITIVES 

1 Soda Ash @ $26.84 each 
1 Five Gallon EZ Mud @ $131.04 each 
1 Multiseal @ $25.44 each 
1 Mud Seal @ $18.90 each 

26.84 
131.04 
25.44 
18.90 

202.22 

(587-1102) CEMENT 

6 Cement @ $7.28 each 
3 Calseal @ $35.72 each 

43.68 
107.16 

150.84 

6-1008) WATER HAUL 

November 28 through December 25 

i Truck @ $600.00/month (28/30) 
332 Miles @ $.75/mile 

560.00 
249.00 

809.00 

(587-1104) CORE BOXES 

25 NX Boxes @ $2.75 each 68.75 

(586-1009) PER DIEM 

Johnson 
Figueroa 
Contrearas 
Perez 

20 Days 
20 Days 
20 Days 
20 Days 

80 Days @ $15.00/day 

(587-1103) CASING MATERIAL 

19' NC Casing@ $12.00/foot 
Less 30% Lost 

NC Casing Shoe (S.N. 82723) 

228.00 
(68.40) 
330.00 

ly200.00 

489.60 

FORM 
INV-89-2 

ASARCO Iflcorpov 

JAN 9 1991 
TOTAL INVOICE: $17,407.21 

O 



DIAMOND CORE I~NG 
~,, ROTARY DRILUNG 

G R I ~ T I ~  
FOUNDATION TESTING 
DIRECTIONAL DRIWI~3 
CORE ORIENTATION 

I~DO(~ WASTE DRILLING 
MONITORING DRILLING 

FILENAME: ASARCO.DEC 

INVOICE PERIOD: 12-02-90 to 
INVOICE DATE: 01-04-91. 
INVOICE NUMBER: ND-1457. 
CONTRACT: 03-0952-12CCRN. 
TERMS: NET 30 DAYS. 

f nvlDs 
General Office and Plant 

1707 South 4490 West P.O. Box 25068 
SALT LAKE CITY, UTAH 84125 

(801) 972-3333 TELEX: 388-321 
Cable: BOYLESCO 

I N V O I C E  

CONTRACTOR: 

1 2 - 2 9 - 9 0 .  ADDRESS: 

ATTN: 

PLEASE PAY 

x / 7 / 7 /  

ASARCO 

I / 7  J&6" 
GENERAL OFFICE: 

P.O. BOX 25068 
SALT LAKE CITY. UTAH 84125 

PHONE (801) 972-3333 
TELEX: 372-3464 

FAX: 972-6769 

DISTRICT OFFICES: 
ANCHORAGE, ALASKA 

PHOENIX, ARIZONA 
GOLDEN, COLORADO 

SPARKS, NEVADA 
READING, PA. 

MURFREESBORO0 TENN. 
SALT LAKE CITY, UTAH 

SPOKANE, WASHINGTON 
SANTIAGO, CHILE 

cable: 8OYLESBROS 
LIMA, PERU 

cable: BOYLESCOP 

1150  NORTH 7TH AVENUE 
BOX 5747  
TUCSON, AZ 8 5 7 0 3  
JOHN MALUSA 

THIS AMOUNT $ 1 , 5 2 2 . 0 6  

RENTAL OF QUANTITY UNIT 
UNIT 
PRICE TOTAL 

PEE WEE SINGLE SHOT 
CAMERA - #102. 1 MONTH $ 1 , 4 0 0 . 0 0  $ 1 , 4 0 0 . 0 0  

OTHER CHARGES: QUANTITY UNIT 
UNIT 
PRICE TOTAL 

TRANSPORTATION CHARGES: 
DELTA DASH #1519-3345 (SEE ATTACHED) $52.06 

TOTAL RENTAL, SUPPL IES ,  & PART $ 1 , 4 0 0 . 0 0  

TOTAL $ 1 , 4 5 2 . 0 6  
5 ~  ARIZONA STATE TAX $ 7 0 . 0 0  

TOTAL INVOICE $ 1 , 5 2 2 . 0 6  
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'JAN 1 1 1991 
SW ExpruJ ~ ,u .  

C B C  D R I L L I N G  
Formerly "Joy Contract Drill Division 

707 BOYD BLVD. 
LA PORTE, IN 46350 

] Account Number 

03965 

Customer's Order Number 

S O L D  

TO 

SHIPPED 
TO 

ATTN: MR. JIM SELL 
ASARCO INC. 
P.O. BOX 5747 

_.__TUCSON, AZ 85703 

F 
PATAGONIA, ARIZONA 

~__ (THUNDER MTN. PROJECT) 

P. O. ADDRESS 

Customer's Contract Number 

DUPLICATE 

MARKS 

PLEASE REMIT TO 
P.O, BOX 30777 
SALT LAKE CITY. UTAH 84130 

I C8C Contract Number 

03-0965-24 

TERMS NET 30 DAYS 
NO CASH DISCOUNT I N V O I C E  NO. 
PAST DUE ACCTS. SUBJECT 
TO 18% PER ANNUM 

i N V O I C E  D A T E  
" ~  PLEASE REMIT TO 

CBC DRILLING 
P.O. BOX30777 D A T E  S H I P P E D  
SALT LAKE CITY, UTAH 84130 

ANY QUESTIONS ON INVOICE S H I P P E D  V IA  
PLEASE CALL 219-362-2191 

AZ1354 

1/8/91 

R E Q U E S T E D  R O U T I N G  

For 0 feet of drilling near 
from 12/26/90 to 12/29/90 as 

(586-1007) 

Patagonia, Arizona 
per agreement. 

(586-1007) 

S H I P P E D  FROM 

(Thunder Mtn. 

SETTING AND PULLING CASING 

BB-7 Dec. 27 2 Hours @ $55.00/hour 

CEMENTING, PLUGGING, HOLE CONDITIONING AND CLOSING 

Project) 

HOLES 

for period 

ii0.00 

BB-7 Dec. 27 1 Hour 
Dec. 29 1 Hour 

2 Hours 

(586-1009) SURVEY 

BB-7 Dec. 26 1½ Hours 
Dec. 27 ½ Hour 

2 Hours @ 

(587-1101) MUD AND ADDITIVES 

(587-1102) 

(586-1008) 

@ $55.00/hour 

$55.00/hour 

ii0.00 

ii0.00 

3 Mudgel @ $5.67 each 17.01 

CEMENT 

3 Cement @ $7.28 each 21.84 

WATER HAUL 

December 26 through December 27 

Truck @ $600.00/month (2/30) 40.00 

FORM 
INV.-89-1 

F. O. B. SHIPPING POINT UNLESS OTHERWISE SPECIFIED 

NO RETURNS ALLOWED UNLESS AUTHORIZED BY THIS OFFICE 
GOODS COVERED BY THIS INVOICE WERE PRODUCED IN COMPLIANCE WITH THE REQUIREMENTS 

OF THE FAIR LABOR STANDARDS ACT OF 1938, AS AMENDED. INCLUDING SECTION 12(A), 

III I 



CBC DRILLING 
Formerly Joy Contract Drill Division 

SOLDTO ATTN: MR. JIM SELL ASARCO INC. 

-1009) PER DIEM 

Johnson 4 Days 
Figueroa 3 Days 
Contreras 3 Days 
Perez 2 Days 

12 Days @ $15.00/day 

(587-1104) EXCESS BIT COST 

Bit Cost for all holes (BB-2 through BB-7) did not 
exceed $2.50/foot. 

(586-1005) DEMOBILIZATION 

Rig 7955 

i INVOICE NO, PAGE NO' 2 AZ1354 

180.00 

500.00 

TOTAL INVOICE: $i,088.85 

O 

FORM 
INV-89-2 



DIAMOND CORE DRILLING 
ROTARY DRILLING 
GROUTING 
FOUNDATION TESTING 
DIRECTIONAL DRILLING 
CORE ORIENTATION 
ENVIRONMENTAL DRILLING 
MONITOR WELLS 

D r i l l  

A CBC COMPANY 

General Offices and Plant 

1707 South 4490 West P.O. Box 25068 
SALT LAKE CITY, UTAH 84125 

(801) 972-3333 FAX 972-6769 

d/D__.% 
DISTRICT OFFICES: 
ANCHORAGE, ALASKA 

PHOENIX, ARIZONA 
GOLDEN, COLORADO 

SPARKS, NEVADA 
READING. PENN. 

MURFREESBORO, TENN. 
SALT LAKE CITY, UTAH 

SPOKANE, WASHINGTON 
SANTIAGO, CHILE 

LIMA, PERU 

January 8, 1991 ASARCO In~: ;  ....... -~.' 

JAN 1 1 199I 

John Malusa 
ASARCO 
1150 North 7th Avenue 
Box 5747 
Tucson, AZ 85703 

SW Exploratto. 

Dear John: 

Please find attached a copy of Invoice ND-1312(CM) for the 
amount of $404.44. This crediZ was issued in error. On check 
#3728 you short paid Invoice ND-1312 by $300.30 dated September 
14, 1990. We agreed withyour decision on the reasons you short 
paid this invoice so we issued a credit (In House Only) for the 
amount of $300.30. You then took our Invoice ND-1312(CM) on 
check #3975 dated October 15, 1990 for the amount of S404.44. I 
remind you this credit was issued in error and was cancelled, but 
not before you had already used it against another invoice. 

We would appreciate you issuing us a check for the amount of 
$.404.44 that is due Boyles Bros. Drilling Company. 

If you have any question please feel free to call me at 
(801) 972-3333. 

Annette Anderson 
Administrative Assistant 

Enclosure 

CC: G. Taylor 
G. Miller 
File 

john. let 



w 

01AMONO CORE DfULUNO 
ROTARY ORILLING 
GROUTING 
FOUNOATION TF.STING 
DIRECTIONAL ORILLING 
CORE ORIENTATION 
HAZAROOU6 WASTE ORILUNG 
WATER MONITORING ORILUNG 

FILENAME: ASRCOAUG.CM 

/ .: 

/ ll,,,les rlls..  r 

General Office and Plant 
1707 South 4490 West P.O. Box 25068 

SALT LAKE CITY, UTAH 84125 
(801) 972-3333 TELEX: 388-321 

Cable: BOYLESCO 
CREDIT INVOICE 

CONTRACTOR: ASARCO 

GENERAL OFFICE: 
P.O. BOX 25068 

SALT LAKE CITY. UTAH 84125 
PHONE (801I 972-3333 

TELEX: 372-3464 
FAX: 972-6769 

DISTRICT OFFICES: 
ANCHORAGE. ALASKA 

PHOENIX, ARIZONA 
GOLDEN. COLORADO 

SPARKS. NEVADA 
READING. PA. 

MURFREESBORO. TENN. 
SALT LAKE CITY. UTAH 

SPOKANE, WASHINGTON 
SANTIAGO, CHILE 

cable: BOYLESBROS 
LIMA, PERU 

cable: BOYLESCOP 

INVOICE PERIOD: 08-05-90 to 09-01-90. 
INVOICE DATE: 08-22-90. 
INVOICE NUMBER: ND-1312(CM). 
CONTRACT: 03-0952-12CCRN. 
TERMS: NET 30 DAYS. 

ADDRESS: 

ATTN: 

1150 NORTH 7TH AVENUE 
BOX 5747 
TUCSON, AZ 85703 
JOHN MALLISA 

THIS AMOUNT CREDITED ($404.44) 

RENTAL OF QUANTITY 
UNIT 

UNIT PRICE TOTAL 

PEE WEE SINGLE SHOT 
CAMERA - #102. 

CAMERA OUT ON 7/21/90. 

0.25 MONTH $1,400.00 ($350.00) 

OTHER CHARGES: QUANTITY 
UNIT 

UNIT PRICE TOTAL 

FIRST TIME HANDLING CHARGE 

TRANSPORTATION CHARGES: 
DELTA AIR WAYBILL #8746-0833 (SEE ATTACHED) 
DELTA AIR WAYBILL #8746-0800 (SEE ATTACHED) 
TOTAL TRANSPORTATION CHARGES 
MARKUP 

S44.10 
$31.50 

$50.00 

($75.60) 
15% ($11.34) 

TOTAL RENTAL, SUPPLIES, & PART ($300.00) 

TOTAL ($386.94) 
5% ARIZONA STATE TAX ($17.50) 

TOTAL INVOICE ($404.44) 



I/, o 

/ 

BCDYLES ESRC~. 
DIRICTIOIAL ORILLINII 

Drill  

I 6  
A CBC COMPANY 

General Offices and Plant 
1707 South 4490 West P.O. Box 25068 

SALT LAKE CITY, UTAH 84125 
(801) 972-3333 FAX 972-6769 

January 8, 1991 

DISTRICT OFFICES: 
ANCHORAGE, ALASKA 

PHOENIX. ARIZONA 
GOLDEN. COLORADO 

SPARKS. NEVADA 
READING. PENN. 

MURFREESBORO. TENN. 
SALT LAKE CITY, UTAH 

SPOKANE. WASHINGTON 
SANTIAGO. CHILE 

LIMA. PERU 

ASARC0 In~,~ ..... ~.' 

John Malusa 
ASARCO 
1150 North 7th Avenue 
Box 5747 
Tucson, AZ 85703 

JAN 1 1 199f 

SW Exploratlo;, 

Dear John: 

Please find attached a copy of Invoice ND-1312(CM) for the 
amount of S404.44. This credit was issued in error. On check 
#3728 you short paid Invoice ND-1312 by $300.30 dated September 
14, 1990. We agreed with your decision on the reasons you short 
paid this invoice so we issued a credit (In House Only) for the 
amount of $300.30. You then took our Invoice ND-1312(CM) on 
check #3975 dated October 15, 1990 for the amount of $404.44. I 
remind you this credit was issued in error and was cancelled, but 
not before you had already used it against another invoice. 

We would appreciate you issuing us a check for the amount of 
$404.44 that is due Boyles Bros. Drilling Company. 

If you have any question please feel free to call me at 
(801) 972-3333. 

Annette Anderson 
Administrative Assistant 

Enclosure 

CC: G. Taylor 
G. Miller 
File 

john. let 



0L*MONO CORE O~LUNG 
ROTAK~ DRILLING 
W~OUllNG 
FOUNDATION TF~rlNG 
DIRECTIONAL DRILLING 
CORE OI~ENTATION 
HAZ~DOU8 WASTE DRILLING 
WATER MONITORING DRILLING 

FILENAME: 

© 

ASRCOAUG.CM 

f ovlEI  ral.  
General Office end Plant 

1707 South 4490 West P.O. Box 25068 
SALT LAKE CITY. UTAH 84125 

(801] 972-3333 TELEX: 388-321 
Cable: BOYLESCO 

CREDIT I NVOI C E 

CONTRACTOR: ASARCO 

GENERAL OFFICE: 
P.O. BOX 25068 

SALT LAKE CITY; UTAH 8412S 
PHONE [801) 972-3333 

TELEX: 372-3464 
FAX: 972-6?69 

DISTRICT OFFICES: 
ANCHORAGE, ALASKA 

PHOENIX, ARIZONA 
GOLDEN. COLORADO 

SPARKS, NEVADA 
READING. PA. 

MURFREESBORO. TENN:- 
SALT LAKE CITY. UTAH 

SPOKANE. WASHINGTON 
SANTIAGO, CHILE 

cable: BOYLESBROS 
LIMA, PERU 

cable: BOYLESCOP 

INVOICE PERIOD: 08-05-90 to 09-01-90. ADDRESS: 1150 NORTH 7TH AVENUE 
INVOICE DATE: 08-22-90. BOX 5747 
INVOICE NUMBER: ND-1312(CM). TUCSON, AZ 85703 
CONTRACT: 03-0952-12CCRN. ATTN: JOHN MALLISA 
TERMS: NET 30 DAYS. 

THIS AMOUNT CREDITED ($404.44) 

UNIT 
RENTAL OF QUANTITY UNIT PRICE TOTAL 

PEE WEE SINGLE SHOT 
CAMERA - #102. 

CAMERA OUT ON 7/21/90. 

0.25 MONTH $I,400.00 ($350.00) 

OTHER CHARGES: 
UNIT 

QUANTITY UNIT PRICE TOTAL 

FIRST TIME HANDLING CHARGE 

TRANSPORTATION CHARGES: 
DELTA AIR WAYBILL #8746-0833 (SEE ATTACHED) 
DELTA AIR WAYBILL #8746-0800 (SEE ATTACHED) 
TOTAL TRANSPORTATION CHARGES 
MARKUP 

$44.10 
$31.50 

$50.00 

($75 .60)  
15% ($11 .34)  

TOTAL RENTAL, SUPPLIES, & PART ($300.00) 

TOTAL ($386.94) 
5% ARIZONA STATE TAX ($17.50) 

TOTAL INVOICE ($404.44) 

I 



1 8 0 3  E. IOTH ST, 
T U C S O N ,  AZ 8 5 7 1 9  

H .  J .  D O W N E Y ,  I N C .  

E X P L O R A T I O N  & D E V E L O P M E N T  

( 6 0 2 )  8 8 4 - 5 3 4 5  

January 31, 1991 

I.D. # 86-0636964 

Mr. James D. Sell 
ASARCO, Inc. 
i150 North 7th Avenue 
Tucson, AZ 85703 

Services relating to the Thunder Mountain Project for the period 
1/1/91--1/31/91. 

Thunder Mtn: Finish report, map & sections, scouted out 
possible drill roads with J. Sell. 

2,1/2 days @ $250 ................................... $ 625.00 

Harold J. ~owney ,,~ 
/+'1 

Date 

jAN ,.%. i i99t 

_Y 
{ Signature) 

2;,, LL;,~ ,J~ "~'w'' 



METCON Research Inc. 

J r~ ~' 

1844 W. Grant Road, Suite 106 
Tucson, Arizona 85745 

Telephone: (602) 623-1327 
Facsimile: (602) 620-0268 

19 March 1991 
Invoice #8923 

ASARCO Incorporated 
P.O. Box 5747 
Tucson, AZ 85703-0747 

ATTN: Mr. Don Crowell 

INVOICE 

MI,~JERA[ 

~,~,~,i,i ~ i~ ~ " "  ~ '  

GENEFICIATION DEPT. 

This invoice covers costs associated with sulfuric acid bottle 
roll leach testing. The test work performed included 5 leach tests 
conducted on various copper ore samples from the Thunder Mountain 
Project. Charges are as follows: 

LABORATORY SERVICES: 

(4} Bottle Roll Leach Tests @ $250.00 ea. 
~I) Extended Acid-Ferric Leach Test @ $500.00 

$I,000.00 
500.00 

TOTAL THIS INVOICE $1,500.00 

This invoice is due and payable upon receipt. 
check payable to Metcon Research Inc. 

Please make 

Thank you, 

.d;-.-< /..<<_ 
J eph M. Keane, P.E. 
President 

JMK:tlc 

~Aff 2 6 1991 

O.~ G" 

~ Z 6 '~%%~ 
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A,S/ RCO Southwestern Exploration Division 

December 17, 1990 

R.L. Brown 
New York Office 

Expenditures (thru 11/30/90) 
Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, Arizona 

As you have requested, I have compiled the project costs applicable to 
vesting in the Thunder Mountain Project, Santa Cruz County, Arizona. 

Expenditures: 

Through December 31, 1989 
January I thru November 30, 1990 

Total 

$458,364 
101,220 ~ lqi7~A-O~ 

$559,584 + Z g ,  T Z ~ ,  -- .~"~S/a~ 

Asarco must spend $1,000,000 to be vested at 50% with Kerr-McGee. 

Starting the assessment year on September I, 1991, Asarco must spend a 
minimum of $100,000 per assessment year. 

Hole BB-7 is the last hole being drilled and should be completed early 
in January 1991. 

A full report on the mineralized intercepts and the configuration of 
the shallow blanket of mineralization is in progress. 

JDS:mek / James D. Sell 
/ 

/ 

c c :  W.L .  K u r t z  
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From: W.D.  Gay 

To: ,3. D. 5 e ' / /  
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W.D. Gay 

S o u t h w e s t e r n  E x p l o r a t i o n  D i v i s i o n  

April 9, 1991 

Assessment Expenditures 
Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, Arizona 

The following is a list of Thunder Mountain Project expenditures from 
September I, 1990 through April 9, 1991. Total expenditures are adequate 
to satisfy the assessment work requirements for the Assessment Year 
ending September I, 1991. 

. Dri 11 ing 

CBC Drill ing Company 
707 Boyd Blvd. 
La Porte, Indiana 46350 $76,360 

2. Surveying Device Rental 

Boyle Bros. Drilling Company 
1707 South 4490 West 
P.O. Box 25068 
Salt Lake City, Utah 84125 3,811 

3. Supervision 

J.J. Malusa 5,125 

. Core Logging 

H.J. Downey, Inc. 
1803 E. 10th St. 
Tucson, AZ 85719 3,907 

. Road Work 

Dave Martin Excavating 
P.O. Box 451 
Patagonia, AZ 85624 1,993 

6. Miscellaneous Expense 

Vehicular Operation (4984 miles x .25/mile) 1,246 

$92,442 TOTAL 

JJM:mek 

cc: J.D. Sel l  
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. . . . . . .  I U C S O N . . O F F I C E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
...................................... DECEMBER, 1990 

STLk/_US__f]E_JEXBLI3RAE20N--AUIHOR2ZATIONS .... ~AQE----2 

................................................................................. AS.  O E _ . D E C E M B E R - . 3 1 ,  1990 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........ A U T H O R I Z A T I O N  ...... AMOUNT ..................................................... AMOUNT E X P E N D E D  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B A L A N C E  ................................................ 

_ _ N U M B E R  A [ ; T H O R T 7 F D  MON] 'H Y E A R  TD__D~E~ . . U N E X E E N D E D  

TOTAL 643,200.00 920.00 50,972.68 810,198.58 166,998.580R 

3 R_p_R O~J E . ~ N _ T _ A _ C E U Z _ _ C  n U $ ~ L ~ - A E E ~ r ~  NA 

_ 0 0 . 4 0 ~ 0 0 / 0 2 -  _ 3 3 5 , . 0 0 0 - - 0 0  O0  . 0 0  . . . . . . . .  3 3 5 , . . 0 0 0 . . 0 0  0 0 _  

0 0 4 0 - 0 3  1 6 1 , 0 0 0 . 0 0  . 0 0  . 0 0  1 6 1 , 0 0 0 . 0 0  . 0 0  
....... 0040-04 ................... 2 0 0 , 0 0 0 . 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O0 ...................... 0 0 - . ~  . . . . . . . .  2 0 0 , 0 0 0 . 0 0  ....................................... O0 ............................ 

0040-05 85,000.00 .00 .00 85,000.00 .00 
339__63 6~__~0~__43 95--57 

. . . . . . . . . . . . . .  T O T A L  ......... 7 8 7 , 5 0 0 . 0 0  . . . 0 0  . 3 3 9 . 6 3  7 8 7 , 4 0 4 . 4 3  . . . . . . . .  : - . . ~ ; ~ , ;  ................................... 

• 0042-00/02 160,000.00 .00 .00 160,000.00 .00 
~ 0 0 0 . . 0 0  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O0  O0  ................ 2 2 , 0 0 0 . 0 0  .......................................... O0  ............................................. 
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ASNtCO Southwestern Exploration Division 

June 1, 1992 

G.D. Van Voorhis 
New York Office 

Expenditure Request 
EA-O042 
Thunder Mountain Project 
Santa Cruz County, AZ 

SEA EA-0042-14 had been approved on June 21, 1990 for the sum of 
$250,000 for drilling in the Bucket Breccia mineral zone within 
the Thunder Mountain Project 

As of March I, 1992, $11i,000 remained under EA-0042-14, due to 
the early termination of the drilling program. 

I request the approval to expend $100,000 for  the 1992 work 
commitment under Agreement No. 8 with Kerr-McGee Corporation. 

The Thunder Mountain Project is under an agreement with Kerr-McGee 
Corporation covering 101 claims. Using the above work commitment 
funds will also cover the assessment work needed on the adjacent 
49 Three R claims owned by Asarco. 

I propose to diamond core 3300 feet in four or five vertical holes, 
located 100 feet apart between previous holes TM-8 and BB-4. This 
drilling will confirm the grade and continuity of the mineralization 
in this portion of the mineralized zone. 

Drilling will commence as soon as practical and be completed prior to 
October I, 1992, the end of the fiscal year of the agreement. Based 
on previous rates, it is expected to take about three months to 
complete the drilling. 

Expected cost a l l o ca t i on :  

Drilling 3300 feet $83,000 
Road Work 3,000 
Supervision/Logging I0,000 
Assaying 4,000 

$100,000 

A reserve of plus 30 m i l l i on  tons at a grade of around 0.30% copper 
as cha lcoc i te  is suggested w i th in  the Bucket Breccia zone. 



G.D. Van Voorhis June 1, 1992 
Page 2 

I at tach a set of maps showing the loca t ion ,  proposed holes, previous 
d r i l l i n g  in the Bucket Breccia a r e a ,  and three cross-sect ions of the 
mineral zone. 

Approval f o r  th is  expenditure under the remaining funds of EA-0042-14 
would be appreciated. The expenditure and work w i l l  comply with the 
assessment work and work agreement of  the K-M agreement. 

JDS:mek 
Attachment 

James D. Sell 

cc: F.T. Graybeal 
W. L, Kurtz 
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ASARCO 
JD~ 

Exploration Department 

G.D. Van Voorhis 
Vice President 

ASA~<ijL. 

JUN 8 1992 

SW Lxp~,,,,~,, 

June 5, 1992 

To: J.D. Sell 

Re: Thunder Mountain Project, Arizona 

I have received your request to spend $I00,000 to meet the 
requirements of the joint venture with Kerr McGee. 

Considering the small size and low grade of the target we 
need either to renegotiate the work commitment with Kerr 
McGee so that we are obligated to only cover land holding 
costs, or, we should terminate the agreement. I do not 
want to spend anything above the minimum holding costs on 
this property for the forseeable future. 

G.D. Van Voorhis 

GDV/Ij 

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

ASARCO Incorporated 180 Maiden Lane New York. N.Y. 10038 (212) 510-2000 
Telex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978 



ASAJ :O Southwestern Exploration Division 

September 16,1992 

FILE NOTE 

1991-1992 Assessment Year 
Ventura Project 
Thunder Mountain Project 
3-R Project 
Trench Project 
Santa Cruz County, Arizona 

For the record, between August 3, 1992 and August 29, 1992 the fo l lowing 
work and improvements were done as fo l lows:  

I. Drill ing 

CBC Drilling 
750 East Evans Blvd 
Tucson, AZ 85713 

2. Road Work 

Dave Martin Excavating 
P.O. Box 451 
Patagonia, AZ 85624 

$24,482.10 

$955.52 

Total Contiguous Claims are: 

Ventura 
Thunder Mountain 
3-R 
Trench 

Tota I 

32 
94 
49 

_! 

182 

WDG:mek 

cc: J.D. Sell 
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DAVE MARTIN EXCAVATING 
P.O. Box 451 

PATAGONIA, ARIZONA 85624 

Phone 394-2435 

. . . .  o 4,- • ~ " - -  

LJ L~ L3 L ~ L _ ~  . 

I DATE ...... 1 

L 
N U M B E R  

TERMS: 

PLEASE DETACH AND RETURN WiTH YOUR REMITTANCE 

f.,4 v " 

- 0  o - -  0 - - - -  

. . .  , r, ~ ? .  
~.~- I-- 

DAVE MARTIN EXCAVATING 
PAY LAST AMOUNT 

IN THIS COLUMN 

PRODUCT 96 -2~1nc . ,  Groton, MASS. 01471. To Order PHONE TOLL FREE 1-~0-225-5380 
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INVOICE 
CBC DRILLING 

7 5 0  E A S T  E V A N S  B L V D .  
TUCSON, AZ 85713 

PLEASE RIR4IT TO: 

CBC DRILLING 
P.O. BOX 30777 
SALT LAKE CITY, UT 8413C 

FOR 

INVOICE 
TO 

~ATTN: MR. JAMES D. 
ASARCO, INC. 
P.O. BOX 5747 

~TUCSON, AZ 85703 

SELL 

J lli,lASi Ci&L $02-JA4-/231 

CONTRACT NO: 
0 3 - 0 1 0 0 - 2 4  

DRILLING ON YOUR ASARCO THUNDER MTN 

. n s  ] in 3o m s  

s0 cAsa ezsc00n INVOICE NO. AZ1458 
lll.Sf |gl JLCCTS. @6|JICT 
TO 1St ~iZ U IU !  

INVOICE DATE 0 8 - 1 4 - 9 2  

Al l  QUiSII01~ ~i I i l 0 I { i  

• I N V O I C E  
I~DR ~ Pin, GE3 

$1300.72 

PROJECT FOR THE PERIOD 0 8 - 0 2 - 9 2  TO 0 8 - 0 8 '  

RIG# HOLE# SIZE FROM TO TOTAL UNIT  COST TOTAL COST 

MOBILIZE RIG # 2 0 4 3 3  q 
i HOLE #BB-9 ......... ~ - "  

CEMENT HOLE 
OVERBURDEN DRILLING 

***DISMANTLE 
MOVE 

CALSEAL ( 1 0 0 # )  
50#  BAG MUD 
CLEARMUD 

PER DIEM / MAN / DAY 

* * *  REQUESTED BY ASARCO 

$300.00 

4 $60.00 $240.00 
3 $60.00 $180.00 
4 $60.00 $240.00 
i $60.00 $60.00 

2 $34.03 $68.06 
1 $5.66 $5.66 
1 $i17.00 $i17.00 

6 $15.00 $90.00 

J2£1-(O V ~D 

(Si~'m.tuz'e). / 
E 4  oo ~ / 

A,SAK~U lh~u,, 

!AUG 1 8,1W2 

SW F..xplorauo. 
Z 



c'DS 

NVOICE 

CBC- DRILL ING 

7 5 0  EAST EVANS BLVD.  
TUCSON, AZ 85713 

R]~4IT TO: 

CBC DRILLING 
P.O. BOX 30777 
SALT LAKE CITY, UT 84130 

.Hs nnt 3o nix8 
] no c, .  nx,co., 

TN: MR. JAMES D. SELL el~t miccw. 8uJltcT 
=~-ASARCO INC ~o 1st enz unu 

INVOICE ' " 
P.O. BOX 5747 TO 
[UCSON,  AZ 85703 / ux O~IS,lOl8 ol ZlVO*¢l 
k,,,. .----I pLIIII  ¢ l I ,  L 1 8 2 - 9 4 4 - 1 7 3 1  

CONTRACT NO: 03-0100-24 

INVOICENO. AZ1469 

08-21-92 
INVOICE DATE 

INVOICE TOTAL 

FOR ALL P~ES 
$2591.90 

FOR DRILLING ON YOUR ASARCO THUNDER MTN PROJECT FOR THE PERIOD 08-09-92 TO 08-15-92 

RIG# HOLE# SIZE FROM TO TOTAL UNIT COST TOTAL COST 

RIG #20433 ? 

O ' NXE DRILLING 3 

CEMENT HOLE 
* * * S E T U P  

MOVE 

CALSEAL (i00#) 
50# BAG MUD 
NX CORE BOXES 

PER DIEM / MAN / DAY 

125 122 $16.40 $2000.80 

2 $60.00 
3 $60.00 
2 $60.00 

1 $34.03 
2 $5.66 

13 $2.75 

6 $15.00 

$120.00 
$180.00 
$120.00 

$ 3 4 . 0 3  
$ 1 1 . 3 2  
$ 3 5 . 7 5  

$ 9 0 . 0 0  

ASA,~GU Incmp,,r. 

. . . . .  .~;, ; /  - ' ; ,  " ~ ? / ; L  - ~  - ] " ; -  . . . . . . . . . . . . . . . .  :,~,~, • : L _ .  " : - : -  :, • • , 7  ; ! ~ : F 7 : - . :  • 7 ~ ' ~ U ~ " r " - - ' Z - : " 7 ~ T " - ; ; ~ ' Z : T T ~ " ~ - - T  - - - - ~  . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  



A,~RCO thou.,. 

 IVOICE 
CBC DRILLING 

750  EAST EVANS BLVD. 
"I't.K:::£~W, AZ 85713 

IECDICE 
TO 

III 

II1~11 I I I  I t  I111 
FA ] l l  ¢ILII l I ,¢ l l l l  

TTN: MR, JAMES D. SELL nn m Ace.. malct 
ASARCO, INC. to zst m u. ,  
P.O. BOX 5747 

ITUCSON, AZ 85703  / lull I I I I I IU l  Ill Zlitl|¢l 
L - -  . . . . I  . . .  c . L  . H . - m L  

CCI~RACTNO: 03-0100-24 

A 31 

~ I I ~ E T  20:  

CBC ~ZTx.ING 
P.O. BOX 30777 
SALT LAKE CITY, UT 84130 

IIIVOICE NO. 

IIIVOI(X 

AZ1475 

08-28-92 

I l iVOI(I  
PEru AI,b L ~  

$8550.14 

FOR DRILLING ON YOUR ASARCO THUNDER MTN PROJECT FOR THE PERIOD 08-16-92 TO 08-22-9 

RIG# HOLE# SIZE FROM TO TOTAL UNIT COST TOTAL COST 

RIG #20433  
HOLE #BB-8  

NXE DRILLING 
NXE DRILLING 

CEMENT HOLE 
CONDITION HOLE 

CLEARMUD 
MUD 2 
PORTLAND CEMENT 

PER DIEM / MAN / DAY 

OVERTIME PREMIUM 

125 500 375 $16.40 $6150.00 
500 600 100 $17.20 $1720.00 

1 $60.00 $60.00 
1.5 $60.00 $90.00 

1 $117.00 S117.00 
1 $ 7 . 1 4  $ 7 . 1 4  
2 $ 9 . 0 0  $ 1 8 . 0 0  

12 $15.00 $180.00 

32 $6.50 $208.00 



~ ~c~-,~-~o. ~ - /~  / . , / ~ .  

CBC DRILLING 
INVOICE 

7 5 0  E A S T  E V A N S  B L V D .  
TUCSON,  AZ 85713 

PLEASE R~MIT TO: 

CBC DRILLING 
P.O. BOX 30777 
SALT LAKE CITY, UT 84130 

INVOICE 
TO 

II111 i l i  1|  I I I I  
q lO ( l l ' l  I l l(lOUt 

TTN: MR JAMES D SELL eisT muiccTs. 8am~=c~ • " :o  18~ em= uium 
ASARCO, INC. 
P.O. BOX 5747 
ITUCSON, AZ 85703  / 11I QGiiIIOII Oi lilOIGI 
I._. --.1 , L , . =  tILL . 2 - , 4 4 - U n  

CONTRACT NO: 0 3 - 0 1 0 0 - 2 4  

I~OIC~NO. AZ1489 

INVOICE DATE 0 9 - 0 3 - 9 2  

INVOICE TOTAL 
FC~ ALL PAGES 

$11573.20 

FOR D R I L L I N G  ON YOUR ASARCO THUNDER MTN PROJECT FOR THE PERIOD 0 8 - 2 3 - 9 2  TO 0 8 - 2 9 - 9 :  

RIG# HOLE# SIZE FROM TO TOTAL UNIT COST TOTAL COST 

RIG # 2 0 4 3 3  
• HOLE # B B - 9  

NCD DRILLING 0 
NXE DRILLING Ii 
NXE DRILLING 500 

CEMENT HOLE 
CONDITION HOLE 
STANDBY DELAY 

CLEARMUD 
MUD 2 
CALSEAL 

PER DIEM ,/ MAN / DAY 

OVERTIME PREMIUM 

WATER TRUCK RENTAL- 

ii ii 217.40 $191.40 
500 489 216.40 28019.60 
600 i00 217.20 $1720.00 

2 2 6 0 . 0 0  2 1 2 0 . 0 0  
1 2 6 0 . 0 0  2 6 0 . 0 0  
3 2 5 5 . 0 0  $ 1 6 5 . 0 0  

2 2117.00 2 2 3 4 . 0 0  
i 27.14 27.14 
2 2 3 4 . 0 3  $ 6 8 . 0 6  

12 215.00 2180.00 

32 2 6 . 5 0  2 2 0 8 . 0 0  

i 2600.00 ~-6b.oo 

/ / ; . /  
- ~  i(Signat~e)i 

V6MT"Z,,P.-,4 ( ,E4-o/6~'-~;)-  ~ o ~ Z . ~ o  

T ~ D B , e -  ~'r-,u ( ;~-  - o o 4 z / 7 ,  4,t'/.~0 

ASAIgL ,  U j, ,,.,,.,, ~ .,, 6 . , .  

~ ~ 1992 
SW Exp~=auu. 



~lVO ICE 
CBC DR I LLING 

750  EAST EVANS BLVD. 
TUCSON, AZ 85713 

o 

~ I~DIIT TO: 

CBC DRILLING 
P.O. BOX 30777 
SALT LAKE CITY, UT 84130 

I I W O I ~  
TO 

I I I I I  i 1 !  |1 l | l l  

] lOClllll,¢@llll 
Pi l l  l U  iCC!I. IOl+lCf 

TTN: MR. JAMES D, SELL t e l l l m U s U  
ASARCO, INC. 
P.O. BOX 5747 
ITUCSON, AZ 8 5 7 0 3  I &iX @ | I I I I U l  Oi I l IOICl 

/ 

I.,-- , . . . 4  IPillll ¢&i I, ll|'lll-lll/ 

CORTRACT NO: 
03-0100-24 

INVOICE NO. AZ1496 

Ih, VOiCZI]li~E 09-11-92 

ilWOla~ 

$466.14 

FOR D R I L L I N G  ON YOUR ASARCO THUNDER MTN PROJECT FOR THE PERIOD 0 8 - 3 0 - 9 2  TO 0 9 - 0 5 - S  

RIG# HOLE# SIZE FROM TO TOTAL UNIT COST TOTAL COST 

DEMOBILIZE RIG # 2 0 4 3 3  
HOLE # B B - 9  

i $300.00 $300.00 

' ~  REMOVE CASING 1 $ 6 0 . 0 0  $ 6 0 . 0 0  
CEMENT HOLE 1 $ 6 0 . 0 0  $ 6 0 . 0 0  

PER DIEM / MAN / DAY 

MUD 2 1 $7 14 $ 7 . 1 4  
PORTLAND CEMENT 1 $ 9 . 0 0  $ 9 . 0 0  

2 $ 1 5 . 0 0  $ 3 0 . 0 0  

ASA,IC@ mv,~ 

~ P  1 41992 

E ~ ooq~ 
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1 8 0 3  E. I O T H  ST. 
T U C S O N ,  AZ 85719  

(602 )  8 8 4 - 5 3 4 5  

H . J .  D O W N E Y ,  I N C .  

E X P L O R A T I O N  & D E V E L O P M E N T  

February 24, 1993 

Mr. James D. Sell 
ASARCO, Inc. 
1150 North 7th Avenue 
Tucson, AZ 85703 

INVOICE 

Services relating to the Thunder Mountain Project through 
2/23/93. 

Miscellaneous work finishing assays, logs, drafting, and 
report writing. 

2 days @ $250 .............................. $ 500.00 

Harold J. Downey // Date 

/ 
/ 

f 
// //. • 
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/LqARCO Southwestern Exploration Division 

August 23, 1982 

To: J.D. Sell 

From: F. R. Koutz 

Monthly Report August, 1982 
Thunder Mountain Project (EA-0042) 
Santa Cruz County, AZ 

DDH TM-14 advanced from 315 to 910 feet depth (NC) from July 26 to August 6 
at which point the hole was terminated at the recommendation of R. B. Crist 
since required work-commitment monies had been spent. The hole was capped 
for re-entry (cap is 2 feet below ground surface). An acid-vial survey at 
890' suggested the hole was between I ° and 3 ° from vertical. Collar (sur- 
face) elevation was leveled in at 4999.30 feet ASL or 110.75' above the 
TCH-2/2A collar. Direct drilling costs were $22.38/foot. 

All detailed core logging has been completed and is being split for assay. 
Twelve samples were submitted for thin section. The drill hole summary 
should be completed in September. 

Between 21 and 910 feet depth the rock is lithic lapilli tuff to tuff breccia 
of the Chief Formation (diatreme) cut by a 95 foot thick, partially fluidized 
zone of quartz-feldspar-porphyry-generated intrusive and intrusion breccias 
and dikes between 555 and 650 feet depth. The Chief Formation lapilli 
average 2-5 mm in size, although occasional clasts up to several hundred mm 
are common, set in a fine-grained, ashy-gray matrix making up 10-40% of the 
rock. The Chief contains a considerable epiclastic component but occasTon- 
ally crystals predominate over lithics giving the rock an almost igneous 
intrusive texture similar to what Graybeal has described as xenolithic QFP. 
The TM-14 Chief is better consolidated but more poorly sorted then the Chief 
in TCH-2, perhaps because itLis~ ~-l~farther~ from the edge of the diatreme.~.~~c~ 

The lapilli tuff exhibits bedding of 10-40 ° and in some sections graded 
bedding and slump structures. Except for the QFP-BX-fluid zone and a well 
fractured area for about 30 feet above and an occasionally-fractured area 
for 150' above, faulting is not common. Although upper and lower contacts 
of the QFP zone are about 60 ° , fluid-streaming is about 20-40 ° . 

The whole core is moderately to strongly clay-sericite altered with the 
QFP-BX zone exhibiting moderate silicification with weak silicification 
for 30-40' below. The amount of silicification including silicification 
of lapilli-clasts increases (pre-tuff) with depth while argillic alteration 
decreases. Several percent alunite is common in the first 300 feet of the 
hole and in and around the QFP-BX zone. Traces of green chlorite and epi- 
dote(?) were noted. Thin gypsum veins and vug fillings are locally common 
in and just below the QFP-BX zone. Vugs, porosity and soft pumiceous zones 
decrease with depth. 



J. D. Sell - 2 - August 23, 1982 

Most sulfides are disseminated and quartz-sericite selvages around pyrite 
stringer veinlets are not well developed. Sphalerite and minor galena 
tend to occur in late veinlets seldom over I-2 mm wide and decrease with 
depth. Sulfide percentages average around 2% or slightly more in and 
around the QFP-BX zone. Thin coatings of covellite, chalcocite, sphalerite 
and enarg[te-tennanite-tetrahedrite(?) replace pyrite with the chalcocite/ 
covellite ratio increasing with depth. Maximum Cu content is estimated at 
several tenths percent with the best zone below 740 feet to TD. Zinc may 
also locally average several tenths percent. Alteration and mineralization 
is similar to that at similar depth in TM-9 and TCH-2 although the per- 
centage of sericite and clay may have been megascopically underestimated 

in TM-14. 

From Graybeal's plan geology map of the Chief diatreme (Fig. I, TCH-I 
report) and the cross-section through TM-8 to TCH-I (Fig. 2, TCH-2 report) 
I would have expected more QFP than so far encountered in TM-14. TM-14 
appears to be more similar in character to TM-9 than TCH-2 and the QFP 
cropping out east of TM-9 and encountered in TM-9 and -14 probably con- 
sists of thin dikes. Minor amounts of clasts of welded tuff and tuff 
breccia encountered in the upper part of the QFP-BX zone may suggest that 
the older Hardshell Group welded tuffs and breccias may still be encountered 
at depth. The lack of major bodies of QFP in TM-14, so far, appears to be 
more favorable in precluding the cutting-out of carbonates by a major QFP 
intrusive body at depth such as in TM-8 3500 feet to the west. 

Expenditures for the month are estimated to be $23,405 leaving an esti- 
mated overrun of $78,373. 

F. R. Koutz 

FRK/cg 

Drill map attached. 
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AS J CO Southwestern Exploration Division 

October I, 1984 

FILE MEMORANDUM 

Third Quarter Report 
July September 1984 
Thunder Mountain Project (EA-O042) 
Santa Cruz County, AZ 

During the quarter the 2165 feet of core drilled in TM-14 (910-3075') 
during 1983-84 was logged with periodic intervals split for assay. The 
interval also had a skeleton made. A final report on this drill interval 
will be completed when assays are returned in the Fourth Quarter. No 
other activity is planned for the Fourth Quarter. 

FRK:mek 

Fleetwood R. Koutz 
Geo Iog i s t 

cc: J. D. Sell 
J. R. Stringham 



Southwestern Exploration Division 

December 19, 1984 

FILE MEMORANDUM 

4TH Quarter Report 
0ctober-December 1984 
Thunder Mountain Project 
Santa Cruz Co., AZ 

In compliance with the agreement between Kerr-McGee and ASARCO 
Incorporated, I submit this quarterly report. 

No activity occurred on the property during the quarter. The 
affidavit of labor has been filed to hold the claims for the 
1984-85 year. 

JDS:mek 
,~5" ames D. Sell 

cc: J.R. Stringham 
G. D. Christiansen - K-M 



Exploration Department 
Southwestern United States Division 

January 9, 1985 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, Oklahoma 73125 

4th Quarter Report 
October-December 1984 
Thunder Mountains Project 
Santa Cruz County, AZ 

Dear Mr. Christiansen: 

JRS:mek 
Att. 

In accordance with our Joint Venture Agreement dated October i, 1972 
attached is a copy of the 4th Quarter Report for 1984. 

Sincerely ,y,~u r s, 

~ ~ n t  to the 
,Manager, SWED 

cc: J. D. Sell 

ASARCO Incorporated P. O~ Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



ASA  Southwestern Exploration Division 

December 19, 1984 

FILE MEMORANDUM 

4TH Quarter Report 
October-December 1984 
Thunder Mountain Project 
Santa Cruz Co., AZ 

In compliance with the agreement between Kerr-McGee and ASARCO 
Incorporated, I submit this quarterly report. 

No activity occurred on the property during the quarter. The 
affidavit of labor has been filed to hold the claims for the 
1984-85 year. 

JDS:mek 
.... J "  James D. Se l l  

/ i "  

cc: J.R. Stringham 
G. D. Christiansen K-M 



! db5 

Exploration Department 
Southwestern United States Division 

October I, 1985 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, Oklahoma 73125 

Dear Mr. Christiansen: 

3rd Quarter Report 
July-September 1985 
Thunder Mountain Project 
Santa Cruz County, AZ 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 3rd Quarter Report for 1985. 

Sincer~ I/iou r s, 
, J t l  , " /I J// 

AS i~I~ 
Ma ag~ff, SWED 

JRS:mek 
Att. 

cc: J. D. Sel l  

ASARCO Incorporated P.O. Box 5747 Tucson,Az 85703-0747 
1t50 North 7th Avenue (602) 792-30t0 



A,.q/l O Southwestern Exploration Division 

October I, 1985 

FILE MEMORANDUM 

3rd Quarter Report 
July-August-Sept. 1985 
Thunder Mountain Project 
Santa Cruz Co., AZ 

In compliance with the agreement between Kerr'McGee and ASARCO Incorporated, 
I submit thisquar~rly report 

During the quarter, the drill hole TM-14 was reentered and cleaned to the 
previous depth of 3075 feet. Coring continued in the hole to a depth of 
3500 feet and heavy mud was emplaced and the hole recapped. The site has 
been cleaned and all affidavits of assessment for the year ending Sept. I, 
1985 have been sent to the various agencies. 

TM-14 continued in quartz monzonite porphyry with quartz-sericite-pyrite 
stockwork veinlet alteration with only a trace of mineralization. 

JDS:mek 
'IJames D. Sell 

cc: J. R. Stringham 
G.D. Christiansen, K-M 



ASARCO 

Exploration Department 
Southwestern United States Division 

January 3, 1986 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr'McGee Corporation 
P.O. Box 25861 
Oklahoma City, Oklahoma 73125 

Dear Mr. Christiansen: 

4th Quarter Report 
0ctober-December 1985 
Thunder Mountain Project 
Santa Cruz County, AZ 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 4th Quarter Report for 1985. 

Sincerely yours, 
Origina~ S.g- ~[ ~y 
~ ~ STRINGHA.M 

JRS:mek 
Art. 

J. R. Stringham 
Assistant to the 
Manager, SWED 

cc: J. D. Se l l  

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue ,[602) 792-3010 



I k  

T AS/Z.Z ), Southwestern Exploration Division 

January 3, 1986 

jp.s 

File Memorandum 

4th Quarter Report 
October-December 1985 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARC0 
Incorporated, I submit this quarterly report. 

Character assays from eleven ten-foot intervals between 3090 and 
3500 feet in the deepened portion of laramide quartz monzonite 
porphyry in drill hole TM-14 have been received. The results are 
appended as assay report TAJ 457. 

JDS:mek 
Att. 

cc: J.R. Stringham 
G.D. Christiansen, K-M 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

R E P 0 R T 0 F" A N A I... Y,S I S 

ASARCO INCOI:~POITATED 
A l " t n :  Mr', F] .ee ' twood  R, KouCz 
So uChwes ' l ' e rn  IExp l o r a  1':i.on 
P . O ,  Box 5 7 4 7  
T u c s o n ~  A r i z o n a  85703 

;~CO 6"~-orperama 

ROV 2 

,~W Exploratio~ 

JOB NO, "I'AJ 457  
November  20~ 1 9 8 5  
PIROJECT NO, ]M--.14 

" rM-14 3090-31 00 
P AG E I 0 F:" 1 

Analysis o.P 11 Spli't Core Samples 

C u P b Z n A u A g 
I TEM SAMPLE NUMBER (ppm) (ppm) (ppm) (ppm)  (ppm)  

I TM....14 3090. - .3100 590, 60, 4 4 5 ,  (,02 1 , 0  
2 TM-14  3 1 0 0 - 3 1 1 0  5 9 0 ,  3 0 .  170 .  <,02.  1 . 0  
3 TM'' 1 4 31 10"-31~0 5 5 0 ,  1 0 0 ,  7 4 0 ,  ( , 0 2  2 , 0  
4 "I'M-14 ; 3 1 6 0 - 3 1 7 0  1 6 0 0 ,  3 0 ,  7 7 0 ,  (,01:~ ' I , 0  
5 TM-14  3170-"',.~180 6 8 0 ,  45 ,  4 1 0 ,  (,0~). .6  

6 TM-14  3 1 9 0 - 3 2 0 0  840, 20 ,  1 1 0 0 ,  (,02 , 8  
'7' TPI-14 35.:} 00 "-" ..';1210 7111, 3',5, 7 8 0 ,  ( , 0:.7 ".1. , ~. 
8 TM-14  3~.>20-3230 9,50, 90 ,  II00, < , 0 2  2 , 0  
9 TM"-'I .1 3290 - -3300  4 9 0 ,  1 1 0 .  1 3 0 0 ,  ( , 0 2  1 , 6  

10 TM-14  , ~ 3 9 0 - 3 4 0 0  2 3 0 ,  1',35, 73 l ) ,  <,OP. 1,;-~ 

11 ' l 'M-14 3 4 9 0 - 3 5 0 0  3 8 5 ,  2 4 0 ,  1 3 0 0 ,  ( ,  02 1 , 6  

~ ' ~ c .  : & 72. <V.J J"'~'V < ,~oz. /, .3 

CC I A s a r c o  In¢"orl.~ora~'o:d 
Sou.l'hwes~¢-..,rn E x p l o r a t i o n  
P , O ,  Box 5 7 4 7  
Tucson, Arizona 85703 
A~n, : Mr', James D. Sell 

Ms, Mary Kavanagh 

~c ~t, ,'l't~.,..6 s\% | : 

~"VILLJ~7 V !  I,Vi~ 

Charles Eo Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Adzona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



Exploration Department 
Southwestern United States Division 

March 25, 1986 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P. O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Christiansen: 

Ist Quarter Report 
January-March 1986 
Thunder Mountain Project 
Santa Cruz Co., AZ 

In accordance with our Joint Venture Agreement dated October l, 1972, 
attached is a copy of the Ist Quarter Report for 1986. 

WDG/JDS/gb 

S i n c e r e l y  y o u r s ,  

W. D. Gay I 
Land Engineer, 

Attachment 

cc: JDSell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



ASARCO Southwestern Exploration Division 

March 25, 1986 

FILE MEMORANDUM 

Ist Quarterly Report 
January-March 1986 
Thunder Mountain Project 
Santa Cruz Co., AZ 

In compliance with the agreement between Kerr-McGee and:ASARCO Incorporated, 
I submit this quarterly report. 

No work was undertaken on the propertyduring the quarter. 

JDS/gb 

cc: WDGay 
GDChristiansenJ- K-M 

i . ~  "~ James D. I e i l  



Exploration Department 
Southwestern United States Division 

June 25, 1986 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Christiansen: 

2nd Quarter Report 
April-June 1986 
Thunder Mountain Project 
Santa Cruz County, AZ 

In accordance with our Joint Venture Agreement dated October i, 1972, 
attached is a copy of the 2nd Quarter Report for 1986. 

WDG:mek 
Att. 

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 



~A 5" 
Southwestern Exploration Division ~; L~-,, 

June 25, 1986 

FILE MEMORANDUM 

2nd Quarterly Report 
April-June 1986 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARCO 
Incorporated, I submit this quarterly report. 

Geologic studies are underway for "the benefit of the claims" and 
wTll be completed in the next quarter to fulfill the requirements 
for the assessment work for the assessment year ending September 
1986. 

JDS:mek 
~-~" J a m e s  D. Sel  1 

( J  

cc: W. D. Gay 
G. D. Christiansen, K-M 



/ SARCO Southwestern Exploration Division 

September 26, 1986 

Jts- 

FILE MEMORANDUM 

3rd Quarter Report 
July - September 1986 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance wTth the agreement between Kerr-McGee and Asarco Incorporated, 
I submit this quarterly report. 

The annual assessment work has been completed on the Thunder Mountain Project 
for the assessment year ending August 31, 1986. 

The work was recorded with the Santa Cruz County, Arizona, Recorder and the 
Bureau of Land Management. 

A copy of the Affidavit of Labor and acknowledgement by the County Recorder 
and the Bureau of Land Management has been sent to Kerr-McGee Corporation 
(August 19, 1986) for their records. 

JDS:mek 
. ~ ' /  James D. Sell 

cc: W.D. Gay 
G.D. Christiansen, K-M 



Exploration Department 
Southwestern United States Division 

September 26, 1986 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Christiansen: 

3rd Quarter Report 
July-September 1986 
Thunder Mountain Project 
Santa Cruz County, AZ 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 3rd Quarter Report for 1986. 

WDG:mek 
Art. 

Sincerely yours, 

William D. Gay/ 
Land Engineer, SWED 

cc: J.D. Sell 

ASARCO Incorporated R O. Box 5747 Tucson,Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



• Southwestern Exploration Division 

September 26, 1986 

FILE MEMORANDUM 

3rd Quarter Report 
July September 1986 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and Asarco Incorporated, 
I submit this quarterly report. 

The annual assessment work has been completed on the Thunder Mountain Project 
for the assessment year ending August 31, 1986. 

The work was recorded with the Santa Cruz County, Arizona, Recorder and the 
Bureau of Land Management. 

A copy of the Affidavit of Labor and acknowledgement by the County Recorder 
and the Bureau of Land Management has been sent to Kerr-McGee Corporation 
(August 19, 1986) for their records. 

JDS:mek 
~// James D. Sell 

cc: W.D. Gay 
G.D. Christiansen, K-M 



ribs 

Exploration Department 
Southwestern United States Division 

December 30, 1986 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

4th Quarter Report 
October - December 1986 
Thunder Mountain Project 
Santa Cruz County, AZ 

Dear Mr. Christiansen: 

In accordance with our Joint Venture Agreement dated October i, 1972, 
attached is a copy of the 4th Quarter Report for 1986. 

WDG:mek 
Att. 

Sincerely yours, 

z 2  
Wil I iam D. 
Land Engineer, SWED 

cc" J.D Sell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



AS/U ¢O Southwestern Exploration Division 

December 23, 1986 

FILE MEMORANDUM 

4th Quarter Report 
October - December 1986 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARCO Incorp- 
orated, I submit this quarterly report. 

No work was done on the property during the quarter. 

JDS:mek ~ 
~/~James D. Sell 

cc: W.D. Gay 
G.D. Christiansen, Kerr-McGee 



ASARCO 

Exploration Department 
Southwestern United States Division 

March 30, 1987 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Ist Quarter Report 
January-March 1987 
Thunder Mountain Project 
Santa Cruz County, AZ 

Dear Mr. Christiansen: 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the Ist Quarter Report for 1987. 

Sincerely yours, 

WDG:mek 
att. 

Will iam 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 



R,SRRCO Southwestern Ex ploration Division 

March 27, 1987 

FILE MEMORANDUM 

I st Quarter Report 
January-March 1987 
Thunder Mountain Project 
Santa Cruz Co., AZ 

In compliance with the agreement between Kerr-McGee and ASARCO 
Incorporated, I submit this quarterly report. 

No work was done on the property during the quarter. 

J DS-mek 
S'%'S~'IJames D. Sell 

cc: W.D. Gay 
G.D. Christiansen, Kerr-McGee 



,J D.E 

Exploration Department 
Southwestern United States Division 

June 23, 1987 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Christiansen: 

2nd Quarter Report 
April-June 1987 
Thunder Mountain Project 
Santa Cruz County, AZ 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 2nd Quarter Report for 1987. 

WDG:mek 
Att. 

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 



Southwestern Exploration Division 

June 19, 1987 

File Memorandum 

2nd Quarter Report 
April-June 1987 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the Agreement between Kerr-McGee and ASARCO 
Incorporated, I submit this quarterly report. 

The Forest Service and State Water Department have been notified 
that Joy Drilling will reoccupy the drill site TM-14, clean the 
hole to its depth at 3500 feet, and continue coring to complete the 
annual assessment work ending August 31, 1987. 

JDS:mek 
~ James D. Sell 

cc : W.D. Gay 
G.D. Christiansen, Kerr-McGee 

/ : 



Exploration Department 
Southwestern United States Division 

September 29, 1987 

Mr. George D. Christiansen 
Vice President, Exploratron 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Christiansen: 

3rd Quarter Report 
July-September 1987 
Thunder Mountain Project 
Santa Cruz County, AZ 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 3rd Quarter Report for 1987. 

WDG:mek 
Att. 

Sincerely yours, 

dss  , 
William D. Gay / 
Land Engineer, SWED/~' 

cc:  J .D.  Se l l  

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 NOrth 7th Avenue (602) 792-3010 



ASARCO Southwestern Exploration Division 

September 25, 1587 

FILE MEMORANDUM 

3rd Quarter Report 
July-September 1987 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARCO 
Incorporated, I submit this quarterly report. 

The annual assessment work for the assessment year ending August 31, 
1987, has been completed on the Thunder Mountain Project. Drill hole 
TM-14 was re-entered and BX casing was set from 2600 feet to 3500 feet, 
with BX core taken from 3500 feet to 3599 feet. The hole was recapped 
for further entry. 

The "Affidavit of Labor Performed and Improvements Made" has been 
recorded in Santa Cruz County, Arizona, and filed with and acknowl- 
edged as received by the Bureau of Land Management, Phoenix, Arizona. 
A copy of this certified document was sent on September 10, 1987 to 
Kerr-McGee Corporation for their records. 

JDS:mek James D. Sell 

cc: W.D. Gay 
G.D. Christiansen, Kerr-McGee 



Exploration Department 
Southwestern United States Division 

December 29, 1987 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

4th Quarter Report 
October-December 1987 
Thunder Mountain Project 
Santa Cruz County, AZ 

Dear Mr. Christiansen: 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 4th Quarter Report for 1987. 

Sincerely yours, 

WDG:mek William D, Gay / 
Art. Land Engineer, SWED f 

cc: J.D. Sell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792--3010 



~ • 'U l k  

Southwestern EXploration Division 

December 22, 1987 

FILE MEMORANDUM 

4th Quarter Report 
October-December 1587 
Thunder Mountain Project 
Santa Cruz County, AZ . . . .  

In compliance with the agreement between Kerr-McGee and ASARCO Incorporated, 
I submit this quarterly report. 

No work was performed during the quarter. 

JDS:mek 

Y 

James D. Sell 

cc: W.D. Gay 
G.D. Christiansen, Kerr-McGee 



ASAP(:O 

Exploration Department 
Southwestern United States Division 

April 7, 1988 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Dear Mr. Christiansen: 

I st Quarter Report 
January-March 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the Ist Quarter Report for 1988. 

Sincerely yours, 

WDG'mek 
Att. 

William D. Gay / 
Land Engineer, SWED 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 



ASARCO Southwestern Exploration Division 

April 4, 1988 

FILE MEMORANDUM 

Ist Quarter Report 
January-March 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARCO Incorporated, 
I submit this quarterly report. 

No work was performed during the quarter. 

JDS:mek y James O. Sell 

CC: W.L. Kurtz 
W.D. Gay 
G.D. Christiansen, Kerr-McGee 



Exploration Department 
Southwestern United States Division 

July 11, 1988 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

2nd Quarter Report 
April-June 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

Dear Mr. Christiansen: 

In accordance with our Joint ~enture Agreement dated October I, 1972, 
attached is a copy of the ~Quarter Report for 1988. 

WDG:mek 
Att. 

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 



ASARCO Southwestern Exploration Division 

July 11, 1988 

FILE MEMORANDUM 

2nd Quarter Report 
April-June 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARCO Incorporated 
I submit this quarterly report. 

The work commitment for the year 1988 on the Kerr-McGee Thunder Mountain 
claim block will be completed by deepening drill hole TM-14. This hole 
will be drilled over the assessment year ending August 31, 1988 and con- 
tinued into the assessment year ending August 31, 1989. 

JDS:mek James D. ~el~ 1 

/ 

cc: W.L. Kurtz 
W.D. Gay 
G.D. Christiansen, Kerr-McGee 



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

October 25, 1988 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

3rd Quarter Report 
July - September 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

Dear Mr. Christiansen: 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 3rd Quarter Report for 1988. 

WDG:mek 
Art. 

Sincerely yours, 

William D. Gay 
Land Engineer, SWED / 

f / 

cc:  J D. Se l l  

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703 
1150 North 7th Avenue (602) 792-30;0 



ASNZCO Southwestern Exploration Division 

October 24, 1988 

FILE MEMORANDUM 

3rd Quarter Report 
July-August-September 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARCO Incorporated, 
I submit this quarterly report. 

Drill hole TM-14 was reentered on August 15, 1988 at the depth of 3599 feet 
and drilling was continued to a depth of 4037 feet by September I, 1988. 
The hole continued in weakly altered and mineralized intrusive. 

Complete logging and assaying of the core is pending. 

The Affidavit of Labor covering the K-M and Asarco groups of claims in the 
project area has been sent for recording for the year ending August 31, 1988. 

The drilling continued after September I, 1988, and was sufficient to cover 
the coming year's assessment work. 

JDS:mek / James D Sell 
.lJ 

J i 

cc" W.L. Kurtz 
W.D. Gay 
G.D. Christiansen 

Ill I i 



Exploration Department 
Southwestern United States Division 

January 12, 1989 

Mr. George D. Christiansen 
Vice President, Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

4th Quarter Report 
October-December 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

Dear Mr. Christiansen: 

In accordance with our Joint Venture Agreement dated October I, 1972, 
attached is a copy of the 4th Quarter Report for 1988. 

Sincerely yours, 

WDG:mek 
Art. 

William D. Gay / 
Land Engineer, SWED / 

/ 

cc: W.K. John Kerr-McGee 
J.D. Sell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703,0747 
1150 North 7th Avenue (602) 792-3010 



Southwestern Exploration Division do,.s 

January 9, 1989 

FILE MEMORANDUM 

4th Quarter Report 
October-November-December 1988 
Thunder Mountain Project 
Santa Cruz County, AZ 

In compliance with the agreement between Kerr-McGee and ASARCO Incorporated, 
I submit this quarterly report. 

The drill hole TM-14 was bottomed at 4587 feet in weakly altered and 
mineralized porphyry. The hole was lost at that point including the core 
barrel and the last seven feet of core. 

The available core (to 4580) is awating splitting for representative assays. 

A wedge was attempted to by-pass the lost drilling equipment, but a pre- 
mature shearing of the wedge-pin at 4021 feet in the hole and retrieval 
problems (separation of the casing string) closed the entire hole down. 
It is unlikely that the hole will be reentered. 

The 1988 Affidavit of Labor for the Thunder Mountain group of claims has 
been recorded and acknowledged by both the County and the BLM. A copy of 
this action has been sent to Mr. W.K. John of Kerr-McGee. 

As drilling was conducted over the September I date, and sufficient costs 
incurred, an Affidavit of Labor covering September I 1988 to August 31 
1989 will be submitted. ' ' 

JDS:mek 
James D. Sell 

CC: W.L. Kurtz 
W.D. Gay 
G.D. Christiansen/W.K. John 



Southwestern Exploration Division 

• ,7. , , ,o  / 

FILE MEMORANDUM ~ ~ ~0~ ~ /  
R T  

• / ~J J~ Jan.TFeb.-March 1990 
• / u Th~d~der Mountain Project 

/ ~ n t a  Cruz County, AZ 

In compI lance with the agreem/e'nt between Kerr-McGee and ASARCO Incorporated, 
I submit this quarterly repTt~  - 

The Arizona Mine InspectorJs Office is now examining claim blocks to " 
evaluate the dangerous cg~ditions which might exist, such as open shafts, 
non-posted tunnels, e tc /  Some owners of claims in the Patagonia Mountains 
have been notified. A fo f  this date, the claims within the Thunder 
Mountain Project have/not been notified, but Asarco SWED has started its 
appraisal of the da~erous situations. 

No other work has/6een done on the property during this quarter. 

/ 

JDS:mek / James D. Sell 

CC: W.L. Kurtz 
W.D. Gay 
G.D. Christiansen/W.K. John 



TAB 





/ A,.o=ARCO Southwestern Exploration Division 

October-6, 1982 

To: J .D .  Sell 

From: F. R. Koutz 

Drill Hole Summary (0-910') 
DDH TM-14, Thunder Mountain 

Project, EA-O042 
Santa Cruz County, AZ 

Summary 

DDH TM-14 was collared about 1430' $78W of DDH TCH-2, on Thunder Mountain 
ground. The hole was drilled NC to 910' and capped for re-entry to even- 
tually test the Paleozoic near the quartz-feldspar porphyry contact. The 
rock encountered is a bedded, lithic lapilli tuff to tuff breccia, occasion- 
a11y crystal-rich, of the Chief Formation cut by a 95-foot-thick, partially 
fluidized zone of intrusive porphyry-generated intrusive and intrusion 
breccias and dikes from 555 to 650' depth. Alteration can be considered 
advanced argillic and is dominated by sericite, clays and silica. Clays 
decrease significantly below the intrusive zone while increased silicifi- 
cation (locally amethystine) is associated with the intrusives. Pyrite, 
the most common sulfide,averages 2-3 volume percent and is mostly dissem- 
inated but ranges up to 6% in the intrusive zone where veinlet-controlled 
pyrite is a little more common. Sphalerite, galena, covellite, chalcocite, 
chalcopyrite, and trace molybdenite are present as disseminations and in 
veins. Higher Zn (up to 0.4%) and Pb (up to .03%) values are common in 
the upper 300 feet of the hole along with .01-.02% Cu, while Cu (.025% 
average) and Ag (3.3 ppm average) are the more significant elements in the 
lower 190 feet. The central portion of the hole generally contains much 
less Cu, Pb, Zn and Ag, with a negative correlation to the high pyrite- 
silica intrusive zone. TM-14 fits rather well into the elemental zoning 
pattern to equivalent depths in previous holes in Upper Alum Gulch. Less 
intrusive porphyry was encountered than expected which may be a favorable 
sign that the Paleozoic carbonate section has not been cut out by the 
porphyry at depth. 

Introduction 

In the four "Trench Area" drill holes completed thus far (TM-13, TCH-I, 2, 
and 2A) only minor indications (in the form of one 3-foot dike (TCH-2) and 
local intrusive breccia clasts of the quartz-feldspar-porphyry) of the 
geometry of the stock believed responsible for the significant igneous 
and sediment-hosted mineralization-in the Sunnyside-Trench system have 
been encountered. The purpose of TM-14 is to explore the geometry/contact 
of this stock at depth where the best grades and thickest section of 
carbonate-hosted mineralization would be expected. 



i2:i-.:~:' i~ ....... J .  D. S e l l  -9- October 6, 1982 

Discussion 

Much less intrusive quartz feldspar porphyry has been encountered so far 
in TM-14 than I predicted on cross section y_yr of the TCH-2 report (map 
MVK-5334) on the basis of QFP in outcrop and in TM-9. However the section 
is convienently about 600 feet north of the actual hole. Only minor 
amounts of QFP dikes may be present in the rest of TM-14° I would esti- 
mate--with difficulty because of the brecciation, alteration and presence 
of similar crystal lithic tuff (XQFP) fragments--that only 50-70% of the 
intrusive porphyry-breccia zone consists of intrusive QFP rock-types. 
This would also suggest that the 95 foot zone encountered in TM-14 is 
near the distal end of a dike zone. The presence of only minor dikes 
in TM-14 could be considered favorable for the continued presence of the 
Paleozoic at depth with the Paleozoic not cut out by a major QFP pluton 
as in TM-8 about 2000 feet to the WSW. The presence of minor amounts of 
Hardshell Group volcanics as lithic/breccia fragments (but not in the 
intrusive porphyry-breccia zone) may also suggest that the Hardshell 
Group is also present at depth. No paleozoic or quartz monzonrte porphyry 
fragments were noted in TM-14 and £rom the slope of the upper contact to 
the east the Paleozoic should not be expected until about 5000 feet of 
drilling. 

The alteration in TM-14 especially the presence of alunite and possible 
andalusite with silica-sericite and clays and significant total sulfide 
clearly places the first 910' of TM-14 in the advanced argillic zone of 
the Sunnyside hydrothermal system. This alteration-type weakens with 
depth becoming '~hxllic"-argillic and is clearly weaker in TM-14 than to 
the west. Again this may suggest that TM-14 is along a significant 
alteration-dike zone out from TM-8 ENE along Upper Alum Gulch. 

The several veinlets containing sphalerite and galena in silica-pyrite 
well-rounded lithic clasts in the lapilli tuff which terminate at the 
edge of the clast suggest that some mineralization was taking place 
before or during volcanism. However most Cu, Zn, Pb-bearing sulfide 
veinlets clearly crosscut both clasts and matrix of the lapilli tuff. 

TM-~4 may not yet be deep enough to encounter the strongest portions of 
the upper level covellite-chalcocite replacement/enrichment blanket on 
Chalcopyrite-pyrite-sphalerite mineralization considering the dip of the 
zone to the east as shown on Figure 2 of the TM-9 report (Graybeal, 1974). 
Nevertheless some interesting metal-zoning patterns are shown if the 
first 900-910' of 4 drill holes along Alum Gulch are compared: 
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Table 2 

Average Metal Values-ppm and 
Minerals-volume percent (to 910' depth) 

Total Sericite Feet 
DDH Cu Pb Zn Ag Mo Pyrite + Clay From TM-8 

TM-8 2260 260 860 8.2 8.6 4.2 51 0 

TM-9 730 60 50 4.2 30 3.8 49 1050 

TM-14 220 80 2000 2.7 22 2.4 + .6 33 2100 

TCH-2 600 108 1180 14 11 2.7 + 1.3 39 3600 

Of course the metal values are not strictly comparable because incomplete 
character assays are used for many of the averages. Different host rocks 
are also present and the mineral estimates are by different loggers and 
made at different times. The second pyrite numbers for TM-14 and TCH-2 
are for logged grey-black fine-grained sulfide which is mostly pyrite. 

One can see the effects of both metal zoning (Graybeal, 1973) and probably 
an indication of total metal at depth if leakage from directly below, is 
considered. Cu and Ag (and pyrite and sericTte+clay) values are lowest in 
TM-14 (enrichment phenomena are not considered) but Zn values are highest. 
Mo increases and Pb decreases toward TM-8. TM-8 and TCH-2 are clearly the 
best mineralized (including pyrite) holes on the surface and were well 
mineralized at depth. We can hope that TM-14 will have something besides 
high zinc values at depth when drilling resumes. 

With present knowledge I can only briefly reiterate the recommendations 
for TM-14 made in the recent Trench series of reports. 

I. An additional drill-out from TCH-2 to the N to NNW should have priority 
over completion of TM-14. 

2. Additional drill'ng in TM-14 should be with a rig large enough 
(Joy-36/CP-50) to carry NC drilling to great depth (+4000') before 
reduction to NX. Drift should be periodically checked by HF vial 
and if beyond 5 ° should be surveyed by gyro. 

3. NO matter what the results of TM-14 we should be prepared for drill- 
outs from this hole. 

. Negative results from TM-14, in light of the strength of TCH-2 
mineralization, should not preclude the testing the QFP/Paleozoic 
contact at other locations nor the Paleozoic section at greater 
distances and different directions than along Upper Alum Gulch. 
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ASARCO Southwestern Exploration Division O-bS 

September 19, 1983 

To: J.D. Sell 

From: T. C. Benavidez 

TM-14 Drilling Summary 
Thunder Mountain Project (EA-0042) 
Santa Cruz County, AZ 

The required annual assessment work has been completed by deepening DDH 
TM-14 from 910' to 1705' (795' NC core). The hole was conditioned with 
a heavy gel and capped for future re-entry. 

A truck mounted Joy HD-22 was mobilized on August 15 and demobilized on 
September 1 of this year. 

A summary of estimated costs is shown below: 

a) Road and Site work 

b) Drilling and Materials 

Total of a) and b) 

Cost/Ft. 

$ 225.00 $ .28 

$18,957.05 $23.85 

$19,182.05 $24.13 

These figures do not include supervision and assay costs. 

TCB/cg 

cc : FRK 

T. C. Benavidez/~ 



ASARCO Southwestern Exploration Division 

October I, 1985 

J95  

F. T. Graybeal 
New York Office 

1985 Operations/Geology 
Thunder Mr. Project (EA-O042) 
Santa Cruz Co., AZ 

Attached is F.R. Koutz's report on the drilling in TM-14 for this year's 
assessment work. The work also covered the 3-R and Ventura claims under 
control of Asarco's joint ventures. 

I agree with Koutz on the double assessment work next year for the reasons 
stated. A secondary reason is that we have been able to drill the hole NX 
with only the first casing in the NC portion of the hole to 2613 feet. 
This last 900 feet of open hole is at present quite stable in the porphyry, 
but it is unlikely that another year of 500 feet of drilling will leave 
the open portion in good shape for reentry and a new set of costly casing 
may be necessary to ensure reentry. However, by continual drilling over 
two assessment years, we may be able to continue the hole to the depth 
that further decisions can be made as stated by Koutz. 

JDS:mek 
Att. 

J James O. Sell 

cc: W. L. Kurtz 
F. R. Koutz 



Southwestern Exploration Division 

September 23, 1985 

To: J, D. Sell 

From: F.R. Koutz 

1985 Operations/Geology 
Thunder Mr. Project (EA-0042) 
Santa Cruz Co., AZ 

Operations 

From July 29 to August 14, Joy Manufacturing (John Sanchez, driller) 
deepened DDH TM-14 425 feet (N~from 3075-3500'. Minor problems were 
encountered getting back to bottom below the NX casing (2613') due to 
settled cuttings, bridges and rig in poor repair (disuse), but otherwise 
drilling (2 shifts) went well. D.A. Melhado handled all field supervision. 
The hole was left full of thick EZ-mud and capped for next re-entry. 
Costs are tabulated below. Although the cost of EZ-mud ($.94/ft.) was 
more than the Cellex-Dextrid-bentonite mud mixture used previously 
($0.67/ft.-1984) it was more convenient for this short job but I don't 
think it works as well. 

Item Cost Cost/Ft. 

Drilling (NX) $10,922.50 $25.70 
Mobe & demobe 1,000.00 2.35 
EZ-mud 400.68 .94 
Water truck 304.50 .72 
Re-entry 1,017.00 2.39 
Misc. 73.35 ,17 
Road work 360.00 .85 

$14,078.03 $33.12 

Administrative - property, geology and drafting salaries were added to make 
the required expenditures on the 181 claims in the revised Thunder Mt., 3-R, 
Ventura and Mendosa claim blocks assessed by this work. All State water and 
Forest Service permit work has been completed. 

Geology 

The core has been logged and ten intervals will be split for character assay. 
The hole was surveyed to 3050' depth in 1984 and was 33' NI3E of the 
collar (I~ ° from vertical and trending N71E) at that depth. 

When we left TM-14 in 1984 the hole was in Quartz Monzonite Porphyry (QMP) 
after passing through the Chief lithic lapilli tuff and tuff breccia to 
2155', the Quartz Feldspar Porphyry (QFP) from 2155 to about 2560' which 
is apparently intrusive into the QMP which continued to 3075'. The 425' 



J. D. Sell September 23, 1985 
Page 2 

drilled this year continued in QMP to TD with the partial exception of an 
intrusive breccia (IBX) and associated intrusion breccia from 3094.5-3100' .... 
The IBX zone included 20-30% fragments of Chief tuff, QFP, and Hardshell 
ash-flow breccias and tuffs. In DDH TCH-2/2A some 1000-1200' ENE the hole 
had passed into Hardshell ignibrites-hornfels by 3000' depth. TM-14 is 
passing through a thicker QMP section than TCH-2 either due to the attitude 

of the QMP body or nearness to the QMP source. 

The QMP in TM-14 2560-3500' is much more strongly quartz-sericite-pyrite 
stockwork veinlet altered than the QMP in TCH-2. In addition a local 
micropegmatic micrographic-aplitic textured ground mass is more common in 
the deeper parts of TM-14 and is similar but considerably more fine-grained 
than that in the Jurassic Monzonite over the Ventura deposit some 2 miles 

to the SW. 

The quartz-serieite (and pyrite) is particularly strong around the IBX in 
TM-14. Pyrite ranges from 4-7% outside the IBX zone and immediate halo 
(8-12% py inside). Several tenths percent chalcopyrite--mostly disseminated-- 
with traces of bornite and secondary covellite-chalcocite is common to about 
3300' depth, but only traces were noted below. Trace to several tenths 
percent sphalerite are found in this year's drilling--possibly with a slight 
increase with depth. Rare molybdenite is mostly found in late white quartz 

veinlets. 

In summary, little additional information was provided this year on when 
TM-14 will pass into the Paleozoic or even out of the QMP. The Paleozoic 
has been previously predicted after TCH-2/2A to be as deep as 4300-5000' 
depth. Deepening of TM-14 should be continued next year and again I 
strongly recommend that we save our dollars and drill a 2-year back-to-back 
assessment program which should give us enough money for 900-1000' deeper. 
If by the time we reach 4500' depth we have not hit the Paleozoic or other 
strongly encouraging mineralization or geology, we should consider 
abandoning, at least temporarily, TM-14 and do another drill out of TCH-2/2A 
to better define our known skarn/limestone replacement Ag-Zn-Pb-Cu intercepts. 

As a reminder over the next several years, if funded, the University of 
Arizona Geosciences Dept. (under Titley and Davis) will be doing consider- 
able geologic work in the Northern Patagonia Mountains including mapping, 
age-dating and structure-geomorphology in support of the planned study and 
deep drilling under Red Mountain. This work should be of direct benefit to 
continued exploration in the Patagonias and we should keep close track of 
what is being done and might even help guide parts of it. 

FRK:mek 
Att: MVK 4048 

F. R. Koutz 
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Southwestern l=xploralion Division 

From: FRXoutz 

1985--86 Assessment Work 

Poss i bi i it ies 
Patagomia Moumtai ns 

Sar~ta Cruz County, AZ 

Jan= c,. '~ 1986 

_ h.~ur.-~air~s: Thur, der .M~untain(93), SWED has 181 claims im the Pa~.agomi a ~ ..... ~ 
3-R (49), Ver,~ .i~ a ~,-) a~d Trench (~de~dosa--T}. There are 240 Hardshe i i 

claims cor, tro!led by SWMD. D.F. Skidmore says that cuban has mD~ decided 

what to do for their assessment work and there are r~o Diams to drop any 
co ,~p ~ et e o'ur NDS claims. Excess r~etailugica! work or, HDS was used to r " 

19~4--85 assessmer,'i: work whe~n TM-14 driiling did not reach the required 
~28, 100 expenditures. Perhaps additional HDS work this year or work for 

ben=~ ~ of '° ~ "" ~ ~ ~ the -=;4~ ~a~dsn~-i~ could be applied to other Pata~o~ia ciaims~ The 

~cilowim~ includes a "~ur~Iber of Hardshel! ideas but not enough to to reach 
" ~ 4- ~24,000 for HDS aio~ne~ YDS work mi~h~ be best doric by= metallurgical 

_ ~_.r~ "deed dri~-~rr~ below the Ag-~nOxide mar, to for a driiiing/minir,~, st =~ ~ • " ~-. = 
m . . . . . . .  /easibii work. n,e~al ~tigicai or Ls-replarJe~;~ent ore Du~y~ additional ity 

~ _ _  I. F i ~. i sh detailed Ioggimg of Vent ura DDM V--37, V--38~ dispose of 

ur, necessary core, write report (mar~v figures do~e~ assay~ ~ ~n~-~-~. thir~ 

sectioms cut~ : 4--6 weeks~ The ~azen~_~-Mi vei~ it, V--36 ~lus Au-Ag shows or~ 

the west side of the ~atago%nia-~ could be looked "~'~" k!oe~ that there is a 

symmetrical weak A=-~.-+Au zorle or~ the west side ,nf the Pata~onias to 

compare to the Hardsheil--Mowry zome~ The upQer granitic port io!~ of ASARCO 

~. deepening of DDH V-74-I (198~-e4~ car, he skeleto~ized and disposed of. 

o Sept. 1985 Au-assayir~g of the 1973 ~TG Su.nr~yside ~r,n ect-Patago~ia 
M .~-~- ~ ,-.~:~= ~ " ~.~p a ~1084.80 bi I I ( im.cl. S256 f,-:r 
~iO I..~ ~ i ~ ~._ %9S 

repux .~ .... i.,~ th= QuiDs. ;' This his ~ ~ writi~,%g the report (I day) and 

draftir~g (2 days.) pius severel days of low mriority field exami~ation of a 

few of the weak a~omaiies could be used for assessment work. TM-!4 assays< 

$178.53 N "-~Ct~ p '~  D , q . M  '-= "~ : "-'~" " = ,~ov . . . . .  'is =p~.~in_~ "birm-= a'~d thir~ sectioms ~$46.50) can 

also be used for s98u--Sb assessme'nt ~iork. 

~ ' "  3. Hern~osa Area at Ha.~-d,~hel I = w-r-ire up 1981-~4 sar~pl i~g (including US 

~J'~ work} arid driliim~ it, to a formal report with drafti~g. Two weeks plus 

drafting. (Nov: Jr, monthly reports or, iy. ) 

~. 4. Hardshell drilli'ng proposal "for a moderate dep%h limestone repiace~ne~t 

4/~.~-~ Ag-Pb--Zn sulfide deposit below the Ag-Mr~Ox manto. Re--examine lirnestor~e 

core a~d chips from hu:e bo~_r,,= amd holes for D~,4 deepening. One 

week. 

.... • • . k~ • _-_ ~.~ ,~ ',~ . L.%7:~ ~_ 4.. •~. ~ .... • ~_ 



5. Hardshei! to Mowry beit~ Exa~ime Sharom Steel geochem data (@BLM) a~d 

areas east to southeas~ of A~erican ~eak= Sha, o~ ~eel drilling data/core 

may still be i~ N.M. New U of A Daieo~a~-dati~g M.S. Thesis on this area. 

T*,erm., _ are sDc,~.-. _ .... ~ pods of < _~0,~ ~ O00T @ abo~it 5 o~t A~_ UG four~d i~ the !940's 

by Ventures Ltd. i'r, the Mo~-~ry Mir..e. So~e of this data is it, our files amd 

i believe l_ichty "of t ~ ~ ~q~g~:~r~.r Sy~dicate) ~s a copy o~ = the old 

Ve~tures data~ Ex×on drilled (19B3} a pyritized gabbro body at "the west 

end of ~'~:n_ ~istict :a. Zo~n~e ~eophysica! amo~aly} which may well have bee~ 

respor, sible for the ii~es%or, e reDiaceme~t ~i~eraiizatio~ but then dro~ped 

their claims. 

~ 6. There are a number of satel'~i'te n~imeraiized zones east of Red Mour, t~in 

in the Norris ~-.~,e Mourttain area which have mi'.~or AN-Pb-M~ shoNs arour, d 

the~.~. The host is r~,~stl~, the tra~r~a~,d~it.e of Meadow Valley. This search 

rai~ht be e×ter~ded ir~to the Gar~ello [dills arid the Red ~- " Distic~ 

(al'bhough n~o.st!y spotty sho~s of CuOx here) ~sir~g C. Kluth's U of A PhD 

structural imterpt-etatior~s. 

7. The Lead Queen area about one ~ile north of Tremeh should be looked ~ into <This is Kerr-McGee Red Mt~. ground >. This is a NW--st~i king 

~b-A~Cu-Z~ Trench-t y~e vei~ ~ith a few IO00T product ion~ There i~ 

potent iai for Ls--replac~ent ~i~eral i zat io~ beneath this area if the 

Paieozoic is faulted up ........... hie depth beneath the Meadow Va!iey 

(Weiland Canyon-(JHC-1953)) ~deslte here. One i~ter~retatio~ is the 

Jamuary-Norto~ fault zone is reverse "' -'' uo which should brin~ the 

Paieozoics to shallower depth tha~ bemeath Trench. 

8. Flux Mine Area~ Although eerussi@e mimera! ~n~--~ ~-=~ minimg has been 
~/. costs well be srohibitive. Sowe ~e~t ioned the le~al-safety--i ~abi 2 it y may 

/. of the '-~; ..... ~ couid be reooemed--if they have not al~--r=ady been u~su=r areas . . . . . .  _ 
• ' do~.ars. ~he iegai ~a~ifications secretly Deer, done so- for a few thousa~ r ~ ~ 

~8 ±~JDgeo of amy such venture 5houid ......... it, to soon~ 

i have previously pointed 

mineralizatiom (aio~g 4 miles} 
Flux Mine, Exposed ~eef ~ine 

This li~e could 

Christmas Gift 

~a0T ~iilas Mi~es. 

the NW edge of 

prospect as is 

out a coincident N35E i ime--z,-~r,e of 

i~ud~,~ the Vet, tufa breccia, 3-R Mine, 

ar, d the deep Red Mou,~tair~ Cu--Mo IBX zor, e. 

be co~tinued seve~ral n-~,i!es to the NE to the Elevation, 

a~d Sa.~ta C~-u ~-. ~ Mi~es arid ~d~,~" of Veto -e, ~ura to the Der, ver arid 

I suggest tha't this !i~e zf ~ir~era!izatio~ r~ay represe~t 

the ~atagonia Batholith at depth-- a very good zone to 

the eas~J edge of the bathoiiti~ along the Harshaw Creek 

~ui~. Although the F!~_~x.-Exposed Reef Mitres area has been mapped seve~a! 

ti~es -most recer~tiy by JMC in the early L950"s ar, d parti~.i~.~ by FTG(Lgv3) 
,,-=00' less pavin~ .T believe ~is~ area deserves rer~ap~ing at i -u~_~ or . _ 

part icula~- - ~e~-~ ~ ior, ~ ~ - - 

~ . . . .  o alte~-atioY~ arid NNE-N = qtz--ser-py veiniets a~d 

o~-~r features which r~i~ht =ventuai!y lead to develo~n~ent of iir,~estone 

extends this far to the NW. It may ~x~el! have beer, im the immediate 

vicinity to provide the car~or~ate rnegabre-~cia bloc:~s n~i~eralized i~ the 

Flux Mi~e. The Flux produced 3x (@850,000~) the Zn-Pb-Ag--~u to~.nage 

co~npared to the Tre~?,ch-Ja~uary-Norton ( ir~ spite of not being_ next ~ ~ 

Chief-Sur, nyside diatrer~e) a~d E sug~_est the potential for r~ineralization 

at depth i~ 3x that of Trench. 



9. Perhaps FTG could finish his w~i~e--u~ of the Sunnyside Porphyry Copper 
~h~ middle 1970's. So~e of the ma~s have already (S-R/TM) drilling fro~ ~ '~ 

Tm-l~"-"-"--- b~=n~_ produced.- At oresent, i do not thi~ that TM--i4 should b=_ writte~ up/• 
~.~ maps--sections revised o~ come thrown away u~tii TM--14 is comDieted- or 
~ t a k e n  to the 4000-4500" depth range. 

iO. The broad +Ip~N USSS Ag a~omaly in the S and SW Santa Ritas might be 
looked into although much (Salero Mi~e area) of this ground is in Baca 

~ FZoat @3 scheduled for subdivisiom or ~ear the Mr. Wrightso~ Wilderness. I 
believe ~ w ,  d~u so~e wJ~{~ i~ the area- #articuiarly around the 
Arizon~--Pittsburg Mine~ There are a number of smali(?} A~ shows in the 
Mansfield Canyon area wi~ich ~ight be looked into. The Greatervil!e Au area 
a~d areas to the W a~d NW south of the Sawmili Canyon Fault ~orth of ~he 

Wilderness should also be looked into. 

p.r~icat±o~ in the march ASS Hardshell/Red Mou~tai~ Fieid Trip 
~ . ~  aiso char~ed "for assessment work (~rob.~--3 days). 

F!eetwood R .  Kout.z 
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Hardshel~ t o  Mowry belt. E;'.an~ime Sharon Steel ge~z:che~ data (@BLM) arid 

areas east to soL,.thea~t of American ~eak. Sharor, Steel drilling data/core 
may sti!i be it~ N.M. New U of A ~a~=,~. -, .... ~.~.~4~ _ . . ....... ~ .......... ~ ~%S. Thesis or, this area. 

There are spotty pods of < IO, COOT@ about 5 opt Ag UG found ih the !940's 
by Ventures Ltd. im the Mowry Mine. Some of this data is im our files ar:d 
i believe Lichty (of *he ~ge~tor ~ " "  ~ " ~ • ~ym~!ca~e~ has a copy of the old 

Ve~tures data. Exxo~ drilled (1983) a pyritized ~abbro body at the west 

end of the distict (a Zo~ge ~eophysical a~omaly} ~hich ~ay well have been 

responsible for the lin~es~one rep!aceme~t mineraliza~io~ but then dropped 
-their claims. 

A~-S. There are a number of sa~elZi-te mineralized zones eas~: of Red ~.our, t~im 

=~u~.__ Mour~ain area wi~ich have minor Ac--mb-Mm shows arour, d in the North ~-'~' 

them. The host is r;~ost'--, the trachvar, desite o'f Meadow Valley. This search • 

r~. i -z b t be ext er..ded it, to the Came i Io Hills and the Red Rock Disbict 

(eli.hough rm:,stly spotty shows of CuOx her=_) ~zsir~ C. ff.luth, s U of N~ ~hw-D" 
stt-uctu,~al in-terDt-etations. 

~, 7. The Lead Queen .area about -.=,r,e mile r, orth o f  Trehch should be looked 

"- . , k ~ . ~ l  iYito (This is P'err-~cGee Red ~ I : 1 ~ .  ~rOLt~d} ills is a N~a--~. ~.i.~ 

~ Zb-Aa~Cu-Zm_ Trer~ch-t vDe~. veir, with a few IO00T pr ~.~au~ ,~ .on. ~ ~ There is 

potent ia~ for Ls-~epi acement " "  -: . . . . .  ~ " " thi_• " . . . . .  ~ , ~ _ t  ~._iza~ior, beneath ' =  area if the 

Paleozoim is {ault~.d u D to a reasor, ibie de,~th ber~eath the Meadoo~ Va~'ev 

(Weiiar, d Canvoi-~- (JHC -" ~-= .... "" • ...... e .... e ~  i,_r~ is the + = , J , . : , ~  , Hr+desi~e h e r e .  Ome - " - - ~  " - - ? ' , - +  " - ~  " -~ 

. . . .  ' " N--S wa~uary--~.,orton fault zone is reverse ide uD whic~ should brinm the 
I Paieozolcs to shallower depth than beneath T --~'~ 

a .  Flux ~i'ne Area. Although cerus~i';%e mir~eral -~-?~--4-~,--, ~d . . . . . . .  n ..... mir³ir.g has been 
• n~er:tior~ed ti~e ie=al--safe"~v--Eiability costs r~:ay well be ~rohib±tive. Som.e 
of the ~ "  ~" • u~ ~ ,~:ar areas c¢:u!d be reoae~ed-if they have r.~ot al'ready bee,.~ 
secretly beer, dome ~.o-- for a =~e~ thousand dollars. The legal" ran~.ifieatior.s 
oi-- amy such verrture -" -, ,~,4 • - ~ . ~ . L , ~ . ~  be looked l - q ~ O  S O O ' r %  

i have previously pointed 

minera!izatiom (aio~g 4 milan) 

Flux Mine, E×~osed- Reef ~ine 

This li~e could 

Christmas Gift 

Jariiias Mi~es. 

the NW edge of 

prospect as is 

~ault. Although 

out a coincident N35E iine-zo~e of 

inc!udi~ the Ventura breccia, 3-R Mir.e, 

and the deep Red Mountain Cu-Mo IBX zone. 

be continued severe! miles to the NE to the Eieva%ion, 

a~d Santa Cruz Mines and SW of Vemtura to the Denver and 

I suggest that this !i~e o f f  mineralization may represent 

the ~atagonia ~atholith at death-- a very good zone to 

the eas~ edge of the bathoiith along the Harshaw Creek 

the F!ux-Exaosed Reef Mi~es area has bee~ ~apped severe! 
t i m e s  - n l o s t  . . . . . .  ~ , .  J H C  t h e  . . . .  ,_ _ . . . . . . .  r~c ...... ] by in ~9~0 '- FTG ( ~ ~--.~ . = a t  ~ ,  . . . . .  ~ ar:d partially by 
" believe ~his ' "-=-0o' area deseP.-es ..'-emapD i r,Q at or less payin~ 
particular at t e~-,t ion -~o alt ~r.Bt io~n and . . . . . .  NN.--N= qtz--ser--py veir~iets ar.d 
other features ~.~hich r4L~ht eventually lead to develomment of limestone 

re~iacer:~e:nt drill tar~et=J at moderate de,irks (1000--3000' > if the Paleozoic 

extehds ~his fat- to the NW. it may ~.:e!_ have beeh in the iramediate 

v~cit~itv tc: provide the carbor.ate me~abreccia b~ucx_~ uineralized i'n the 

~-' ,_v-<. ,~il.;e. T'~e :---iu× .'-roduced 3x ~'~S~O._ ~ , ".~OOT)_ _ the Zn-Pb-Ag-C,i to~.r.a~e 

compared to the Tr-er~ch-Jat~,Jarv-N,-rtor.( in ~sDite o~ = not being_ next to the 

Chief-Sur, nys:de diatreme) and I s,n~_est the ootentia! for nli.~eralization 
at death i~ 3× that of Trench. 

. , • "L 
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5. Hardshel! to Mowry belt. Examine Sharon Steel geoche~ data (@BLM) amd 
=~ha, o~, Steel drilling data/core areas east to southeast of A~erica~ Peak. ~ ~" " 

. A ~a~e .... ~.-dati~g M.S. Thesis on this area. ~ay stiil be in N.M. New U of ' ,~'a ~ 

, = , - , , - , ' - ~ , -  of < IO, O~C~T @ about 5 oD~ Ag UG four:d in the '~4 '- There are ~ ..... , pods .. " ~_ 0 ~-- 
by Ventures Ltd. i'.', the Mo~ry Mir..e. Some of this data is it, our files a-o.d 

_ ~ .... e: a copy of the o! ~: ~ e r ~ , O ,  Sy~d ~'-'-~'' i believe Lichty "of the ' " ' ~  " "~ ~" has d 
Ver:tures data. Exxon drilled ( ! 9 , $ 3 )  a pyri~ized gabb:,--o body at "the west 

er, d of the distict (a Zomge ~eophysical anomalY} which may well have beem 
• - . . . .  : ~ " ~ . D n  but then dro~ped res~o~sibie for" the i ir~es'~or, e repia~e,~e-n~ r~ineraJ~ .... ~ -, 

"their ci ai~.s. 

~ 6. There are a number of sa~el!ite n:ineraiized zor~es east of Red ~ount~in 

in- the North ~-~'~=au . . . .  Mountain area which have minor A~-~b-Mn shows around 

them. The host is ~ost'.'~z the ~rau~-~''" -~a~,d_=~ . . . .  of Meadow Valle~. Thi~ search 

~i~ht be ex~er~ded i~to the ~aneilo Hills and the Red Rock Di~tict 

(although mostly spotty shows of CuOx here) usir.g C. ~<luth's U of A PhD 

=~ructural imter~retatior~s. 

7. The Lead Queen area about ,-,he ,',,ile r~orth o f  Tre.~ch should be looked 

~" ?:.err-~cGee " Th i s NW--st ri king ~ i'nto (This is Red ~ r~. ground]*, ks a 
• ~" gb-.~Cu-Zn Tre;~ch-typa vei'r~ with a few IO00T product ior~. There is 

. . . . . .  " - ber.~eat h * ~ "  ~ = pote~t iai for Ls--replace~ent ~e.lnera. ~ zz~i- l~-r~ .. ..... area if the 
. me~ow Valiey Paieozoic is faulted u~ to a rea-sor~ibie de~th ber~eath the ~ - 

(Wei I arid Canyor,-- " ..... ~ .... ~= the ..~n~- z ~u~ • • Arc.des it e here. O~e i~nte;'pret at ior~ 

~a.,ua, i-~-,o, to~.~, fault zor, e is reverse ...... 4 -- - . ~.~ 

Q ~aleozoi~s to shailo~¢e%-" depth thar~ bemea.bh Trench. 

8. Flux ~i-r:e Area= A!thou~h cerus~i'L'-e mi.~.era! sme~!n,.er, mir, ing has been 

. n~er~tior~ed fine ze~---sa~-(=-'.~y--zza.-~-~-i~Y .~osts may well be ~rohibi~ive. Some 

, , ~ .  of the bette'r areas ec~u!d be "reooemed-if they have r:ot already bee..~ 

secretly been done so- for a few thousand doiZ.ars. The legal r-an:ifications 

o'f any such venture ~n~,u~0~ be iooxe~ iTd:o soot,. 

have prew Lo'~sl y pointed 

r.~i hera I izat !or, (a io:-~ 4 ~i ies} 

Flux Mine, Excosed Reef ~ine 

This I i:~,e could 

Christmas Gift 

Jarillas Mines. 

the NW edge of 

prospect as is 

out a coincident N33E iine--zo~e of 

inc!udi~ the Ve~tura breccia, 3-R Mine, 

amd the deep Red Mountain Cu-Mo IBX zone. 

be ~ontinued several miles to the NE to the Elevation, 

a~d Santa Cruz Mines and SW of Ventura to the Denver and 

I sugges~ that this li~e of ~i~eralization may represent 

the :~a~agonia B~,,o~..h at deoth-- a very good zone to 

the eas~ edge of the batholith along the Harshaw Creek 

.~ault. Although the Flux--Exposed Reef ~,!ir:es area has been nlapped several 

times -rmmst r,~c=r~'.';~v by JHC it, the early ~9-~c,'s and ,Dartiali" bY FTG(tgT3> 
" " " this ~-en~ap~ir, g at ' or less pavin= a ~e L i eve area deserves ~ --~'- -" - - 

part icular atte,v, tior, to alt_=rat i,~-n ar, d ~NE-NE qtz-se~--py veiniets and 

other features which ,,~i~ht eventually lead to develo~r,,;ent of limestone 

re~:acen:e;qt drill -tarqets at ~,;oderate depths (1000--3000') if the .~aleozoic 
• " • ., ~'- ~.e!_ have bee~ in the immediate extends tc~i s =a ~ to the NW. ~ ~ 0:ay • • " 

vicir~ibv to provide the cat.orate megabre-~cia b.~oc,~s ui~eralized in "the 

Flux Mii-~.e. The :iux 7-roduced 3× (@,$50. O00T) the Zm--Pb-Ag--C:i t,~r../ge 

co.~pared to the Trer~ch-Ja~luary-Ncrton( in spite of not bein~ next to the 

Chief-Sur, nyside di~itreme) and I st<zgest the Dotemtlal for ,:li.~eralization 

at deoth is 3x that of Trench. 
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Southwestern Exploration Division 

July 21, 1986 

"F 

To: F.T. Graybeal 
New York Office 

From: J o D. Sell 

SWED Projects 

I bring to your attention a typographic error in your Advisory Committee 
letter of May 19, 1986, Thunder Mountain Project, AZ (attached). The 
Three-R Project note should have been 49 claims instead of 97 claims 
including the Flux Mine. The Three-R has 37 retained claims (Boot) plus 
12 Flux claims for the total 49 claims. 

Also attached is a note saying that the Mendoza claims (Humbolt, et al) 
were to be included with the Hardshell claims and handled by the Mining 
Department. I talked with Dave Skidmore today and he con#irms that the 
Mining Department has NOT performed the assessment work, nor recorded the 
same, for the Mendoza claim group at any time. SWED has performed the 
assessment work and recorded the same through September I, 1986, by dril- 
ling and geological work and evaluation as part of the Thunder Mountain 
Project and general Patagonia District in general. 

Do you agree that the 7 Mendoza claims belong to SWED and are separate 
from either the Three-R, Thunder Mountain, or Ventura Projects? My 
office file from previous managers has a file: "Hardshell-encl. Mendoza 
#0013, #0057" which contains the earlier Mendoza material, plus another 
file i'Trench (& Humbolt), #0200" with the later assessment files, W.D. 
Gay file as attached, which followed J.R. Stringham's filing of last year. 
Mendoza, EA-O057, should be the correct file and Project for these seven 
claims, correct? 

Also, since the first of the year, the Comptroller's Statement No. 8 
continues to list our projects which have been terminated and returned 
to the optioned owners. These include: 

Rawhide EA-OO41 
Chief Consolidated EA-O198 
Godiva EA-O362 
Hobo EA-O368 

($71,662 unexpended) 
($23,773 unexpended) 
($41,664 unexpended) 
($36 unexpended) 

Mr. Robles, Accounting Tucson, informs me that notice of accounting 
termination should be initiated in New York. As you have letters 
indicating their termination in the past year or more, perhaps you could 
bring it to the attention of the Comptroller and remove the terminated 
projects from the Statements, if that is Asarco's present attitude. 

JOS:mek / .-" James D. Sell 
A t t s .  ~ "  ....... 

cc: W. L. Kurtz 
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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 al~covers assessment work on the adjoining 
Three R Project (~7~>claims including the Flux Mine) and 
Mendoza Project (~laims). Anticipated work will involve 
deepening a drill ho~e to test the carbonate replacement. 

Advisory Committee approval is requested for an expendi- 
ture of $130,000 to ~over drilling, geologic studies, and 

administrative costs/. 
/ t 

FTG:mr 
Att. 

/ 
./ 
/ 

/ 
( 

~ ;  /~- ~ c_~P~;~ *'~ 

• ~b/~RCO Inculpora,~d 

JUL 1 4 1986 

:DW Exploration 



Re: MENDOZA claims (Humbolt et al] 

Hereafter these claims will be included with 

the I~RDSHELL claims, and handled by the Mining Dept. 

(entered into their document book). 
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DOC. NO. 

~I-FF 

.PATAGONIA DOCUMENT BOOK 

DIGEST OF LEASES, TITLES, ETC. 

Letter to Kerr-McGee stating that Asarco has fulfilled minimum expenditures 
($100,000 required to continue the Operating Agreement beyond October i, 1980. 
Yearly Expenditures. 

I-G 
Plat and exhibit of mining claims existing prior to 9/1978, in accordance 
with ARS 27-210 (Thunder Mountain). 

I-H 

I-I 

1-J 

I-L 

I-H 

I-N 

I-0 

Amendment notices as filed October 22, 1980, with Santa Cruz County Recorder 
Doc. 288, pgs. 552-576. (Note: "Mendoza" claims will hereafter be included 
with Hardshell claims - and handled b~ Mining Department). 

~ourth Amenament to Kerr-McGee ASARCO Operating Agreement'dated 9/i/72. 

Gold Depository and Loan Company, Inc. Quit Claim to Kerr-McGee and 
Asarco unpatented mining claims in Harshaw Mining District Santa Cruz Co. 
July 16, 1982. ' , 

Juan Chavez, Impossible Dream Ltd., Quit Claim Deed to Kerr-McGee 
Corporation and ASARCO Incorporated, Jo in t l y ,  in unpatented mining 
claims in Harshaw Mining D is t r i c t ,  Santa Cruz County, AZ, March 2, 1983. 

ASARCO Incorporated Quit Claim Deed to Kerr-McGee of unpatented mining 
claims, Orb 8, Orb 9, Orb 10, Calvin Coolidge, Abraham Lincoln, Bryan 
in the Harshaw Mining District, Santa Cruz County, AZ. Dated May 13, 1983. 

ASARCO Incorporated Quit Claim Deed to Kerr-McGee of unpatented mining 
claims, Welington, Lafayette, Copper Dyke, Warren Harding, Roosevelt, 
Orb #7 in the Harshaw Mining District, Santa Cruz County, AZ, June 13, 1983. 

Surface Boundary Line Agreement by and between Argentor Mining Corp., 
ASARCO INc., and Kerr-McGee Corp., dated May 23, 1983. 

Fifth Amendment, dated 7/I/83, to Kerr-McGee and Asarco Operating 
Agreement of 10/I/72 - "Initial Exploration Period" extended to 
10/I/90 & Asarco is obligated to spend $1,000,000 between 12/I/77 
and 10/I/90. 

Letter Agreement, dated 8/5/83, between Asarco & Kerr McGee - re 
purchase of lease of Manchester Property, N.J. 

Sixth Amendment, dated 3/20/84, to Kerr-McGee and Asarco Operating 
Agreement of 10/I/72 - Orb #10 added to Exhibit A of Agreement. 

Seventh Amendment, dated 6/25/85, to Kerr-McGee and Asarco Operating 
Agreement of 10/I/72 - claims to be excluded Exhibit C, claims to 
be retained Exhibit B, which replaces claims in Exhibit A to Agreement. 
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Exploration Department 
Southwestern United States Division 

CERTIFIED b~IL 
RETURN RECEIPT 

July i0, 1986 

Mr. Dean Bibles 
State Director 
Bureau of Lan~ Management 
U.S. Dept. of the Interior 
P.O. Box 16563 
Phoenix, AZ 85011 

Mining Claim Annual Recordation 

Trench Group (7) 
A MC 50226 thru 50232 

Dear Sir : 

In accordance with the Federal Land Policy and Management Act (43 CFR, Part 
3833.2), enclosed is an exact reproduction of the affidavit of assessment 
work, with mining claim serial numbers, as recorded in the Santa Cruz County 
Recorder's office in Docket 427, Pages 23 and 24, for the assessment year 

ending September I, 1986. 

Please return acknowledgement in the enclosed envelope. 

Very truly yours, 

< Y I .  i f / /  

¢. ,->,, A ...:. 
William D. Gay 
Land Engineer / 

WDG:mek 
enc. 

CC: R. L. Brown 
l{. E. Kelshaw (w/enc.) 
A. J. Robles (w/enc.) 
J. D. Sell (w/enc.) 

ASARCO Incorporated P.O. Box 5747 Tucson. Az 8570310747 
1150 North 7th Avenue (602) 792-3010 
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AFFIDAVIT OF LABOR PERFORMED, 
AND IMPROVEMENTS MADE 

STATE OF ARIZONA ) 
) ss 

County of Pima ) 

William D. Gay, being first duly sworn, deposes and says that he 
is a citizen of the United States and more than twer, ty-one (21) 
years of age, and resides in Tucson, County of Pima, State of 

Arizona, and is personally acquainted with the minir, g claims 
situated in the Harshaw Mining District, Sar, ta Cruz County, 
Arizor, a, the nar,les and books and pages of record in the office of 

the County Recorder of Santa Cruz County, Arizona, and the 
Bureau of Land Mar~agenlent serial number of the Not ices of 

Location whereof are as follows: 

NAME OF CLAIM 

RECORDING DATA 
BOOK PAGE 

BLM 
SERIAL NO. 

South Humbolt 007 360 A MC 50226 

. . . .  Amended 380 682 and 683 " 
Humbolt 007 358 A MC 50227 

" Amended 380 684 and 685 " 
Silver Leaf 007 364 A MC 50228 

. . . .  Anlended 380 686 and 687 " 
G,z, od Luck #2 007 366 A MC 50229 

. . . . . .  Amer, ded 380 688 and 689 " 

• Indian Chief 007 368 A MC 50230 

. . . .  Amer, ded 380 690 and 691 " 

Monoca 007 362 A MC 50231 

" Amended 380 692 and 693 " 
Good Luck 4 300 A MC 50232 

.... Anlended 382 575 and 576 " 

The ab,-,ve described unpatented l,-,de mining claims are located in 
Section 32 0-,f T,=,wr, ship 22 South, Range 16 East, and Section 5 of 

Township 23 South, Range 16 East, G&SRB&M. 
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, .  

427 , i 2 4  

That all of said mining claims are owr, ed by ASARCO Ir, corporated, 
the mailir, g address for which is P.O. Box 5747, Tucsor,, Arizor, a 

85703; that between September i, 1985 and Jur, e 15, ......... 
excess of $700. 00 worth of geologic studies, evaluation and 
imprc, ver,~er, ts were dor, e ar, d performed f,:,~ the benefit of the 
described claims. The studies, evaluation, and in~provemer, ts were 
performed by F.R. Koutz, T. Dalla Vista, arid J.D. Sell, ASARCO 

Ir~c,:,rporated, Tucson, Arizona. 

Said labor was performed and improvements made at the expense of 
ASARCO Ir, cc, rporated for the ber~efit of each and all of said 
minir, g claims cornprising said contiguous groups as part of a 
ger, eral plan of explorat ior,, improvements and development, 
and they tend to explore, improve and develop each and all of 
said mir, ing claims. The ar,~our~t expended for arld the value of 
said labor ar, d improvemer, ts is rnore that Or, e Hundred Dollars 
($100.0o) fo} ~ each ,',f the rninir, g claims ar, d at least said amount 
was allocated to each of the minir, g claims. Said expenditure 
was made in goc, d faith for the purpose of exploring, improvir~g 
and developir, g said c,:,ntiguous groups of mir, ir,_q claims, arld was 
intended as annual labor arld improverner, ts for each and all of 
the above-described ur, pater, ted lode nlir, ir, g claims for the 
assessmer~t year ending at iE/:O0 o' clock Meridian, September 

I~ 1986. 

ASARCO Incorporated 

/ 

STATE OF ARIZONA ) 
) ss 

Cour, ty of Pica ) 

/ . ? " .~ l~ ' e " .4~orego ing  ir, sga-~trnertt was  
• ,-,f . . . .  

• " . . . .  - ,  " " - Z [  : 

. t  ~ ' ,  - , ~  ¢.T, : , < "  

ackr,:,wledged befo~e me this 
_, 1986, by William D. Gay. 

/Not ary gubl i,c //" 
/ 

C ~ M ~ / " C , - , m r n i s s i ' m r '  E x p i r e s :  
• ' My Commtnb. ~'~t, ' . , .~ "9"--'-,te~nf / 

NO 03 $_68__ 

STATE OF 

b ooa 
# f f i ~ a l  seal t he  day  an( l  y e a r  f i r s t  a b o v e  w r i t t e n .  

~/ MARY LOU G. SAINZ, COUNTY RECORDER 

O e p c t y  0 

L. . . . . . . . .  - . . . . . . . . . . . . . . .  • 

! 



Southwestern Exploration Division 

March 26, 1987 

J 

R.L. Brown/F.T. Graybeal 
NYO 

Claim Map 
Patagonia Mountains 
Santa Cruz Co., AZ 

Attached is F.T. GraybeaIBs surface geology map with faint claim boundaries 
(uncolored), along with a colored outline map of the claim blocks held at 
present. These are: 

Asarco - Humbolt (Trench) 7 claims 
Asarco - 3R Project 49 " 
Noranda - Ventura Project 32 " 
Kerr-McGee - Thunder Mr. Project 93 " 

(red) 
(green) 
(brown) 
(orange) 

181 claims 

These outlines are also shown on the four smaller sheets (except for Humbolt). 
The shaded claims are the ones we retained in 1985 after the reduction from 
the larger block as shown on the sheets. The Asarco Humbolt stayed as the 
original seven claims with no reduction. 

It is my understanding that Mr. Brown wanted to drop the entire package to a 
150 claim block ($15,0OO/year assessment work costs) and do this by shaving 
off the additional claims from the Thunder Mountain group and at the same 
time revamp the Kerr-McGee option and eliminate the $50,000 per year work 
commitment, of which Asarco is in arrears. 

As noted on the colored claim map we still need a corridor of claims to tie 
into the Ve~ura Project. 

If Asarco has an interest in potential ore in the Bisbee Formation, as found 
in the TCH holes to the north, then I'd be reluctant to drop the east half 
of the OCCI group of the Thunder Mountain Project. (As noted on the detailed 
claim map of the OCCI area, this block also contains the American Annex, Big 
Jim, and Campsite claims.) Asarco would also lose the main road access by 
deleting the east portion. 

Asarco has a waiver from Noranda on the $40,000 work commitment for the year 
ending August 31, 1987, but Asarco will need to delete the work requirement 
from the Noranda option at some time in the near future. 

Thus, it appears to me, in order to hold some semblance around the known and 
possible mineral zones of the Patagonia Mountains, Asarco can only shave 
about 20 claims from the present outline. This would be the 9 western 



R.L. Brown/F.T. Graybeal March 26, 1987 
Page 2 

claims at Ventura, the 6 TM claims west of the OCCI group, and the adjacent 
50CCI claims on the west side of the OCCI group. This reduction would not 
drop the entire block to the 150 claim goal. 

Your input to the problem would be appreciated. 

As Mr. Kurtz has noted, the dropping of the Ventura Project would meet the 
requirement of retaining a 150 claim block total. 

- ~ "  James D. Sel l  JDS:mek f ....... 
Atts . . . .  

cc: W.L. Kurtz (w/o atts) 
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ASARCO Incorporated 

Thunder Mountain Group 
I"=2000' Harshaw Dist. 
Santa Cruz Co.,Arizona 

JRS mn6156 4/85 
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THE BIG diM. CAMPSITE,AND AMERICAN ANNEX CLAIMS ARE LOCATED IN SECTION 8 
OF TOWNSHIP 2:5 SOUTH, RANGE 16 EAST. 

LODE CLAIM ORIG. LOCATION NOTICE / DATE 

BIG JIM M.V.Hoy / 9 - 2 - 6 0  
CAMPSITE $unnysideH:~chiel Star Reute Box265 /10- 1-67 
AMERICAN ANNEX Potogonia, Az85624 / 10 -1 -67  

OWNER 

ASARCO Incorporoted 
PO.Box 5747 
Tucson, Az 85703 

LODE CLAIMS IN 
SANTA CRUZ CO, 

ASARCO Incorporated 
1150 NORTH 7TH AVE N U E 
TUCSON ,ARIZONA 85705 

mn 5130 s dam 
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, • S o u t h w e s t e r n  E x p l o r a t i o n  D iv is ion  

To: J.D. Sell 

September I ,  1987 

Annual Report 
DDH TM-14 (3500-3599') 
Thunder Mtn. Project (EA 0042) 
Santa Cruz County, AZ 

DDH TM-14 was deepened 99 feet to 3599' depth for assessment work for the 181 
remaining Exploration Dept. claims in the Patagonia Mountains. Drilling 
problems forced reduction of the hole NX to BX and leaving 900 feet of NX rod 
(BX casing) in the hole with only about 15% of appropriated funds used for 
deepening. The hole continued in phyllically-altered Quartz Monzonite 
Porphyry containing an estimated XO0 ppm sphalerite> chalcopyrite and 3-6% 
disseminated> veinlet controlled pyrite as it has since 2560' depth. No 
new information on depth to the Paleozoic sediments is indicated in this 
year's drilling. 

Attached is the 1985 Operations/Geology Report on TM-14 for background. This 
hole is cased with 2613' of NC rods (Asarco owned), and was opened to 3500' 
depth NX from 1984 and 1985 (3075-3500') drilling. Joy Mfg. (R.A. Gardner, 
lead driller) started operations 6 July and by 8 July had reached TD @ 3500' 
and was washing out old settled cuttings/conditioning hole. On the second 
shift the rods began to seize up, bind and eventually became stuck, apparently 
up the hole from the bit. After a week of fishing for broken rods after 
numerous pulling attempts including a number of bbl. of diesel and old oil 
injected, the hole was converted to BX and drilled to 3599 feet with few 
problems. The NX rods were then cut @ 2600' depth 13 feet up inside the NC 
rods leaving us the reluctant owner of 900' of NX rods stuck between 2600 and 
3500' depth. There should not be any significant problems re-entering this I~ 5 
hole for deepening. I strongly suspect that the use of the more convenient, 
more expensive "E-Z Mud" rather than the conventional bentonite-based (+ Cellex- I ~ 
Dextrid) mud used previous to 1985 in all our deep drilling contributed to the f 
stuck rods and the loss of NX drilling. LO~ >~C~-~,~/ ~/~-~:'~~ JJ 

The geology in this year's 99 feet of BX core was not significantly different 
than the 425'of NX core drilled in 1985. No significant changes with depth 
were noted in an hour's quick-logging for this year's core. Detailed logging, 
splitting a few intervals for character assay with thin section will await a 
reasonable batch of core. 



J.D. Sell September I, 1987 
Page 2 

The rock is Quartz Monzonite Porphyry to Monzonite Porphyry and has been 
(except for a 6' IBX zone @ 3100') since 2560'. The QMP is moderately to 
strongly phyllically altered with quartz-sericite-pyrite veinlets and 
sericite-disseminated pyrite flooding of QMP matrix. Feldspar phenocrysts 
have been altered to tan sericite-clay and biotite to tan sericite (?). 
A few ½-5' zones show aplitic-micrographic texture with greenish altered 
feldspar and pink K,feldspar-rich groundmass. Pyrite ranges from 3-6 and 
locally 8% probably averaging 5% with disseminated usually 2:1 or 3:1 to 
veinlet-controlled pyrite. Traces of chalcopyrite and grey-black sulfide 
(probably mostly sphalerite) both with traces of covellite tarnish probably 
amount to 500-1500 ppm Zn and 200-500 ppm Cu, are mostly disseminated 
and less than several 100 feet up the hole in general. Rare late milky 
quartz ± MoS2 veinlets were noted. Fracturing and the amount of white 
chalky sericite-clay did decrease somewhat with depth in the 99 feet drilled. 
No calcite veinlets or any other potential indication of the Paleozoic were 
noted. 

From the dip projected on the contact from DDHS TM-13/RH-1 to TCH-2 to 
TCH 2A, the Paleozoic could be as deep as 5100 feet depth in TM-14 (see 
Section Y-Y' (MVK 5334) - TCH 2, 2A reports)., However, the shape of the 
QMP pluton is impossible to predict and may have completely cut out the 
Paleozoic. As stated in 1985, if by the time we have reached 4500 feet and 
have not hit the Paleozoic or other strongly encouraging mineralization or 
geology we should consider doing another TCH-2 drill out rather than continued 
deepening of TM-14 (or even an easterly drill-out of TM-14). This may be 
advisable even shallower in TM-14 or sooner since contractual requirements ~,~A. 
with Kerr-McGee have changed (?) not requiring us to drill on the TM side of f~ ~'~#~ 
the line with Mendoza/Humbolt/Trench. Again as in 1985, the back-to-back or 
"full-funding-to-finish" recommendation remains. Unfortunately our dire 
1985 predictions of hole conditions/costly casing came true this year. I ./ / 

rather doubt that at present drilling rate we would ever reach 5100' BX. 

FRK:mek 
Art: 1985 TM-14 memo 

F. R. Koutz 

cc: W.L. Kurtz 

F.T. Graybeal 



~-. Southwestern Explorat ion Division 

October I, 1985 

F. T. Graybeal 
New York Office 

1985 Operations/Geology 
Thunder Mr. Project (EA-OO42) 
Santa Cruz Co., AZ 

Attached is F.R. Koutz's report on the drilling in TM-14 for this year's 
assessment work. The work also covered the 3-R and Ventura claims under 
control of Asarco's joint ventures. 

I agree with Koutz on the double assessment work nex~ year for the reasons 
stated. A secondary reason is that we have been able to drill the hole NX 
with only the first casing in the NC portion of the hole to 2613 feet. 
This last 900 feet of open hole is at present quite stable in the porphyry, 
but it is unlikely that another year of 500 feet of drilling will leave 
the open portion in good shape for reentry and a new set of costly casing 
may be necessary to ensure reentry. However,'by continual drilling over 
two assessment years, we may be able to continue the hole to the depth 
that further decisions can be made as stated by Koutz. 

JDS:mek 
Art. 

J James D. Sell 

cc: W. L. Kurtz 
F. R. Koutz 



Southwestern Exploration Division 

September 23, 1985 

I \ /  

To: J.D. Sell 

From: F.R. Koutz 

1985 Operations/Geology 
Thunder Mt. Project (EA-0042) 
Santa Cruz Co., AZ 

Operations 

From July 29 to August 14, Joy Manufacturing (John Sanchez, driller) 
deepened DDH TM-14 425 feet (N~ from 3075-3500'. Minor problems were 
encountered getting back to bottom below the NX casing (2613') due to 
settled cuttings, bridges and rig in poor repair (disuse), but otherwise 
drilling (2 shifts) went well. D.A. Melhado handled all field supervision. 
The hole was left full of thick EZ-mud and capped for next re-entry. 
Costs are tabulated below. Although the cost of EZ-mud ($.94/ft.) was 
more than the Cellex-Dextrid -bentonite mud mixture used previously 
($0.67/ft.-1984) it was more convenient for this short job but I don't 
think it works as well. 

Item Cost Cost/Ft. 

Drilling (NX) $10,922.50 $25.70 
Mobe & demobe 1,000.00 2.35 
EZ-mud 400.68 .94 
Water truck 304.50 .72 
Re-entry 1,017.00 2.39 
Misc. 73.35 ~17 
Road work 360.00 .85 

$14,078.03 $33.12 

Administrative - property, geology and drafting salaries were added to make 
the required expenditures on the 181 claims in the revised Thunder Mr., 3-R, 
Ventura and Mendosa claim blocks assessed by this work. All State water and 
Forest Service permit work has been completed. 

Geology 

The core has been logged and ten intervals will be split for character assay. 
The hole was surveyed to 3050' depth in 1984 and was 33' NI3E of the 
collar (i~ ° from vertical and trending N71E) at that depth. 

When we left TM-14 in 1984 the hole was in Quartz Monzonite Porphyry (QMP) 
after passing through the Chief lithic lapilli tuff and tufl breccia to 
2155', the Quartz Feldspar Porphyry (QFP) from 2155 to about 2560' which 
is apparently intrusive into the QMP which continued to 3075' The 425' 

• i~i~ .... /r i ~r~ 
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drilled this year continued in QMP to TD with the partial exception of an 
intrusive breccia (IBX) and associated intrusion breccia from 3094.5-3100'. 
The IBX zone included 20-30% fragments of Chief tuff, QFP, and Hardshell 
ash-flow breccias and ruffs. In DDH TCH-2/2A some 1000-1200' ENE the hole 
had passed into Hardshell ignibrites-hornfels by 3000' depth. TM-14 is 
passing through a thicker QMP section than TCH-2 either due to the attitude 
of the QMP body or nearness to the QMP source. 

The QMP in TM-14 2560-3500' is much more strongly quartz-sericite-pyrite 
stockwork veinlet altered than the QMP in TCH-2. In addition a local 
micropegmatic micrographic-aplitic textured ground mass is more common in 
the deeper parts of TM-14 and is similar but considerably more fine-grained 
than that in the Jurassic Monzonite over the Ventura deposit some 2 miles 
to the SW. 

The quartz-sericite (and pyrite) is particularly strong around the IBX in 
TM-14. Pyrite ranges from 4-7% outside the IBX zone and immediate halo 
(8-12% py inside). Several tenths percent chalcopyrite--mostly disseminated-- 
with traces of bornite and secondary covellite-chalcocite is common to about 
3300' depth, but only traces were noted below. Trace to several tenths 
percent sphalerite are found in this year's drilling--possibly with a slight 
increase with depth. Rare molybdenite is mostly found in late white quartz 
veinlets. 

In summary, little additional information was provided this year on when 
TM-14 will pass into the Paleozoic or even out of the QMP. The Paleozoic 
has been previously predicted after TCH-2/2A to be as deep as 4300-5000' 
depth. Deepening of TM-14 should be continued next year and again I 
strongly recommend that we save our dollars and drill a 2-year back-to-back 
assessment program which should give us enough money for 900-1000' deeper. 
If by the time we reach 4500' depth we have not hit the Paleozoic or other 
strongly encouraging mineralization or geology, we should consider 
abandoning, at least temporarily, TM-14 and do another drill out of TCH-2/2A 
to better define our known skarn/limestone replacement Ag-Zn-Pb-Cu intercepts. 

As a reminder over the next several years, if funded, the University of 
Arizona Geosciences Dept. (under Titley and Davis) will be doing consider- 
able geologic work in the Northern Patagonia Mountains including mapping, 
age-dating and structure-geomorphology in support of the planned study and 
deep drilling under Red Mountain. This work should be of direct benefit to 
continued exploration in the Patagonias and we should keep close track of 
what is being done and might even help guide parts of it. 

FRK:mek 
Art: MVK 4048 

F. R. Koutz 



........ "% 

:~.~.~:'.:..~ 

TCH-2A % ~zlT :%.:'::~i 

4 1 2 0 ' - 4 0 '  1.48 0.3 t  0 .60  2 . 2 0  ":~.,.,[[~ 
4 3 1 0 ' - 2 Z '  1,22' 0 .67 0.'~5 4 . 0 5  ;~.....~>~ 

-...,..~.....;-... 

( ....... 

.......... o/,: :.'IT % 
.................... T C H - 2  Cu Pb Zn A'-g" M"~ 

. . ~ . . "  • "~,SA f S 
4 0 ~ 0 - 7 '  1 2 7  0.16 0 . 6 0  L 3  . 0 9 6  

• % 4 0 4 6 - 4  1.59 0 0 9  0.12 1.5 . 0 0 6  
...... 4 1 0 0 - 9 '  0 .10 t .CZ  1.05 I .~  . 0 0 3  

..... • / i  ; ,;,i~7"-~9'o.7, ..2, o.,, ,.~ .o1~ 
/ S  :: 4~.~-~4' 2.',z o.zs 0.09 5.e . 0 5 0  

/ ~i .............. ~ z 0 9 - e '  c .o~  ~.v'...,,.~,~ ~.~ .GOt, 
/ ~  ": 4 2 4 3 - 6 ~  ! t ' - .2;  2 .50  ~.12 ~.7 .015 

!:::.. ~ 4450-40' O.ll 1.57 1.37 3 . 2 8 . 0 0 4  
::.;:.~'.::~ X::. 4 6 5 3 - 5 Y  ~ 130 4.97  12.2 10.8 . 0 0 0  

'~"" .... 4 , "6 , " -  i24 '  0 .2~ h.B6 t4.1 ?.4 . 0 0 0  
~ . . . / : "  '"' 4 9  3 -  ~J ~ ' 4  q.~ g . )  .CO0 ]L.. ~' °'~ 

.o. :., oooo 
::~; 1 4 0 7 - 2 . '  0 4 3  i .2  11.~, 2 . 2  " '  

. ...- .~ .:: ,.,.....~,...,..^~.:" - 

_~. J,%NU[' ,RY N O I 4 r O N  . . . ~ . 

.......... • 7 ve ,  ~ r-,-o d i" ,'. ~ i o ,  :: i. ~. i~,, ......... 
~-:~ i ~'~e~,oo.~,,, ,. ':,, .,,,,.:,~ ~., 
'-'~' !-'. : ~:~i" ":~ ................ ::~.,,..'.~.,. o z,  , ,: ~:~. '.... ......... 

?'II~'~M_9 

F--q 
F--q 

r---q 

J 
n: 
.,.j 
/'//,~ 

~e ... .~. 

. o-- 
3 9 7 7 ' - 2 ' -  2 56 Cu 
/ j  J * 8 . 6 5  Pb 
.~: ~ ~.....H. 6o Z. 

'Ve in  [ l r  O(1L 
.... . ILO0 T~n: 
~." I 0 l" u 

t ~ Zn 

," 2.64 Cu ~ '~. 
12,.68 P b -  "-.... " 
14.52 Zn .................... !~ 
.. i . 76  Ag  ;m..._ " "  -.:i":" 

'8.ooi A~ ~ ...... ~,, ...... 

i ~  ~'~ ~:~".~, ~ ~. ~'W,~ . . . . . .  . 

3EF HI NE-TRE.~.~.CH 

'...:~..~::...:." . ? ~ ~,~,.-~ ~.~,~ !!: 

. ":~:~ ~ 13 • . ~::. 
. 0 0 4  
• ........~... 

'':%. ~ ) ...... i~ ,,,'- 

EXPLANAFION 

A S A R C O  INC.  Trench Group 

ASARCO-Kerr McGee Thunder M tn 
Joint Venture 

ASARCO-Anoconda 3R 
Joint Venture 

Mendozo-Humbold t  Group 
{ASARCO INC. ) 

Kerr-McGee - Red Mfn. 

Lichty -Argentor 

(e21') t...... BB-I  
Drill hole showing depth 

(~  Proposed drill hole 

ASSAY DATA K E Y  

depth-length - °/c Cu- minerol 

3 8 6 0 '  - 3 5 0 ' -  0 . 5 9  - c p  

G E O L O G I C  L E G E  N D  

cp-  cholcopyrffe 
c v -  coveltite 
cc -cho lcoc i te  
en - e norglte 

.r....:l 
L:.;;,; ~9 - 

! . . . . . . . .  ! 
D R I L L  M A P  

T R E N C H  P R O J E C T  
& 

t 
N O R T H  

ER.K Dec ,1981 '~:!~ 1 

M v ' K  4 0 4 8  



Exploration Department 
Southwestern United States Division 

April 20, 1989 

Mr. W.K, John ~ ~  ~/Z~,-¢/ ~ - 7 " 0  °- ~& ~_2_~, 
Manager - Mineral Lands ~. 
Ker r-McGee Co rporat ion ....... ~ ~_~, ~'~o~4~//~/~.,~e~J~.~ .ur;.c~.~ 
P.O. Box 25861 
Oklahoma City, Oklahoma 73125 

..~.#~ p,-C~ 20~.'I 

Thunder Mountain Project 
Summary Thru Feb. I, 1989 
Santa Cruz County, AZ 

Dear Mr. John: 

As per Article 2(f) of the Eighth Amendment to the Operating Agreement, 
dated January I, 1988, between Kerr-McGee Corporation and ASARCO Incorporated, 
I submit this Summary of Activities for the year 1988. 

Quarterly Reports for 1988 have been submitted. As restated, the Asarco drill 
hole TM-14 was at a depth of 3599 feet, with the last 99 feet as open hole. 
It was anticipated to reenter the hole and continue to the target depth of 
5100 feet. 

Before the hole could be reentered, it was necessary to have a Forest Service 
archaeology permit for the TM-14 area. On July 27, 1988 the Forest Service 
approved the site area for continued drilling use. 

TM-14 was reentered on August 15, 1988, and coring continued from 3599 feet 
to 4587 feet in weakly altered and mineralized intrusive. Asarco will sample 
and analyze sections of this core at some future time. 

At the depth of 4587 feet, the BX core barrel/bit assemblage became stuck and 
the assemblage and ten feet of rods were lost. In reentering the hole to set 
a wedge to by-pass the abandoned barrel/bit, the wedge prematurely sheared at 
a depth of 4021 feet. While working to recover the sheared wedge assemblage, 
the drill string became separated at 1760 feet. Further work failed to 
reestablish the drill string and hole TM-14 was declared totally abandoned. 

Sufficient work had been accomplished to satisfy the yearly assessment work 
for the years ending September I, 1988, and September I, 1989. Both of these 
Affidavits have been recorded with the County and with the BLM and confirming 
copies have been submitted to you. 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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Page 2 

Expenditures to the end of 1988 amounted to $493,705 credited against our 
commitment of $1,000,0OO. 

Attached are maps showing the location of the Thunder Mountain Project and 
a topographic map showing the location of drill hole TM-14, and the 
previous drill holes within the map area. 

Further evaluation of the Thunder Mountain Joint Venture area will be 
of the high-grade sections. 

Sincerely, 

JDS:mek 
Art. 

/'James D. Sell 

cc: W.L. Kurtz 
F.T. G raybeal 
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L FORM ME-3 "~ MINE EXAMINATION & DEVELOPMENT EXPENSE 
SOUTHWEST EXPLORATION DIVISION 

PROJECT - Thunder Mountain Prospect MONTH - December 19BB 

DEPT./ 
COST EXP. 

CENTER NO. 
(30-33} (34-38) 

502 950 
503 950 
504 950 
505 g50 
5% g50 
507 950 
512 750 
521 400 
521 750 
522 750 
530 400 
540 750 
550 750 
570 750 
580 750 
581 750 
590 750 
610 400 
620 tOO 
620 130 
620 150 
&20 200 
620 220 
620 230 
620 240 
620 270 
620 300 
620 310 
620 320 
620 330 
620 350 
620 390 
620 440 
620 500 
620 530 
620 550 
620 600 
620 601 
620 680 
620 710 
620 720 
620 750 
620 753 
620 754 
620 755 
620 780 
620 790 
620 800 
620 q50 
620 ~51 
641 400 
64l 662 
509 660 
650 950 

EXPLANATION MONTH 
(54-71J (43-53) 

Option Payments 0 
Bonus Payments on Mineral Land 0 
Minimum Hoyalties Deductib}e 0 
Minimuz Royalties Non-Deductible 0 
Mineral Property - Rental 0 
Staking Clalm~- 0 
Underground Excavating 0 
Orilllng Supplies ,8Bi 
Surface Drilling 6 
Underground Drilling 
Geologic Supplies and Expenses 0 
Samnlzng, Assay, Lab. 0 
Geo~hyslcs 0 
Eng,neering 0 
Construction - Temporary 0 
Road Maintenance O 
Construction - Permanent 0 
Field Camp Expense 0 
Salaries - Geologic gdmin. 0 
Additional Co=~ensation O 
Labor Wages - ~eneral O 
Overhead ~rom General ~ Others 0 
Social Security Tax 0 
Group Life Insurance 0 
Retirement Annuity 0 
Savings Plan 0 
Nedical and Surgical 0 
ASARCO Health Plan 0 
ASARCD Oental Plan 0 
ASARCO Vision Plan 0 
Equipment Rental 0 
Repalrs and Maintenance 0 
Office Supplies & Expenses 6 
Telephone & Communications 0 
Postage and Box Rent 0 
Express and Freight 0 
Travel Expense 0 
Travel Expense - 80~ Limit 0 
Insurance 0 
Memberships ~ Donations 0 
Newspapers, Periodicals 0 
Aucounting 0 
Legal Expense 0 
Outside Professional Services 0 
Permits 0 
Fuel, Po~er, Water 0 
Rent o{ Building and Grounds 0 
Taxes - Sales, Property, Etc. 0 
Environmental Expense 0 
General Administration - Other 0 
Automobile, Vehicle Expense 0 
Depreciation - Automobile 0 
Depreciation - Equipment 0 
Partners Share 0 

Total expenses through 12131187 

Total 6,BB7 

YEAR TO DAIE 

0 0 
g 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

441985 44,985 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

3,360 3,360 
0 0 
0 0 

974 974 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

16 16 
0 O 
0 0 
0 0 
0 0 

211 211 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
7 7 
0 0 

52 52 
542 542 

0 0 
0 0 
0 0 

6351953 

50,147 686,100 

AUTHORIZATION ASSIGNED BY N.Y.O.: 
NUMBER DATE AMOUNT 
0042-00111 668,000 
0042-12 20,000 
0042-13 B19188 30,000 

R~O'K RLB RJK ADC TES JDS CLS 

TOTAL AUTHORIZED 

UNEXPENDED BALANCE 

File - 2 

718,000 

31,900 
======= 

h~;-~,~CO h~cotpotatod 

JAN I 3. 1989, 
SW Explo[ation 
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J D s  

E X P L O R A T I O N  D E P A R T M E N T  
S O U T H W E S T E R N  U N I T E D  S T A T E S  D I V I S I O N  

J A M E S  D. S E L L  
M A N A G E R  

April 19, 1990 

Mr. L.A. Robbennott 
Manager of Mineral Lands 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Thunder Mountain Project 
Summary thru Feb. I, 1990 
Santa Cruz County, Arizona 

Dear Mr. Robbennott: 

As per Article 2 (f) of the Eighth Amendment to the Operating Agreement, 
dated January 1, 1988, between Kerr-McGee Corporation and ASARCO Incorporated, 
I submit this Summary of Activities for the year 1989. 

No further activity was performed in drilling during the year. As mentioned 
in last year's Summary, the weakly altered and mineralized core from TM-14 
is scheduled to be spot sampled and analyzed at some time. 

Plans are being formulated to drill in the third quarter of 1990 to satisfy 
the yearly assessment work for the year ending August 31, 1990. 

The Arizona Mine Inspector's Office is now examining claim blocks to evaluate 
the dangerous conditions which might exist, such as open shafts, non-posted 
tunnels, etc. Some owners of claims in the Patagonia Mountain district have 
been notified. As of this date, the claims within the Thunder Mountain 
Project have not been notified, but Asarco SWED has started its appraisa] 
of the dangerous situations. 

Sincerely, 

JDS:mek 

7 

/ 

/ James D. Sell 

CO: F.T. Graybeal 
W.L. Kurtz 
W.D. Gay 
W.K. John Kerr-McGee 

A S A R C O  I N C O R P O R A T E D  P.O. B O X  5 7 4 7  T U C S O N .  A Z  8 8 7 0 3  
1150 N O R T H  7 T H  A V E N U E  ( 6 0 2 )  7 9 2 - 3 0 1 0  

......................................................... i k ,  



ASN CO Southwestern Ex ploration Division 

August 9, 1990 

Jb S 

R.L. Brown 
New York Office 

J.J. Malusa's Report 
Patagonia Drilling 
Santa Cruz County, AZ 

Attached is Mr. Malusa's report on drill holes BB-2 and V-39 in 
the Patagonia Mountains. Assay results are pending. 

JDS:mek y James D. Sell 

cc" W.L. Kurtz 
J.J. Malusa 



ASNICO Southwestern Exploration Division 

August 2, 1990 

J.D. Sell 

J.J. Malusa 
Monthly Report 
July 1990 

Yarnell Project, Yavapai County, AZ - EA-0444 

Completed reports pertaining to XRD work performed on green clay mineral 
and whole rock analysis of altered footwall granite. The green clay 
mineral was determined to be nontronite, an Fe rich montmorillonite. 
While the whole rock data suggests an introduction of potassium and a 
depletion in sodium in altered granite with respect to unaltered granite. 

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

Arranged for road maintenance; excavation of mud pits and drilling supplies 
(i.e. wood blocks, marking pens, storage trailer and core boxes). Got 
drillers started on hole BB-2 which is located on the same drill site as 
TM-8. The hole is orientated S45°W34 ° and has been drilled to a depth of 
446 feet as of July 31~ So far the rock consists of a quartz feldspar 
porphyry that is highly sericitized with pyrite and chalcocite. Below 
352 feet there is a different unit. This unit is a xenolithic quartz 
feldspar porphyry that contains less sericite and is more siliceous. 

Ventura Project, Santa Cruz County, AZ - EA-0165 

Same as Thunder Mountain project with the exception that drillers are working 
on hole V-39 which is located on the same drill site as V-I, 2, 3, & 4. 
The hole is vertical and has been drilled to a depth of 210' as of July 28th. 
So far rock encountered consist of a highly oxidized altered granodiorite 
down to 69 feet. From 69 to 81 feet there is an oxided andesite dike which 
is underlain by a brecciated zone (81 to 82 feet). From 82 to 210 the rock 
is vuggy unoxidized and contains up to 10% pyrite. 

Expenditures for both drill holes BB-2 and V-39, as of July 25, and their 
locations are shown on the attachments. 

Field Days Office Days Expense Account Vehicle Expense 

July 12 8 $274.27 $700.00 

YTD 60 80 $3,175.17 $2,413.00 

JJM:mek 
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ASNtCO Southwestern Exploration Division J bS 

September 10, 1990 

J.D. Sell 

J .J .~sa 
MontHly F~eport 

August J9OA~rri ~ //// 
Thunder Mountain Project,/~nty, zo~a - EA-OO42// / 

Ho]e BB-2 / ~X~ ~ / / 
Finished dril]ing remainder of BB-2 (locatiOn plotted on/ast mg~thly 
rep°rt)" Lith°l°gy '~I~nce July 25th is as fl'l°ws: / / 

352-501~ \ Tuffaceous Breccia / / 
501-511.~5 \ Agg~meratic Sco#ia 

Breccia Cyert / 511.5-51 

Artesian water flowing at krate of 10 g/llons/r J ~ /'as encountered 
t ~ e  _ S f at 491 feet. Ore intercep a 

Interval (feet). T~ckness (feet) j "ade 

40 ........... 2~ - 290 0.99/~g 

~~eDown hole surveying results, are as : 

Depth / 
/ 

330 
51 

Ho~e ~y~ 

]ination & Bearing 

33 ° $49°W 
35 ° $49°W 
37 ° $49°W 
39 ° S50°W 

/ / 

Ho,e   be an on Au us  an /s on August  Oth at a 
depth\of  ~,25 feet .  The ho!~ is loJated on the same d r i l l  s i te  as BB-2 
and is~ri~{~ted dipping 457 ' due ngtrth. In general the lithology is as 

O- 1 4 / Ore rbu~den 
~4-sss / Qu4r~ fel~s~or ~or~h~r~ 

555-64oLj/ Fa~o~_ Zone _. 
640-725 Tuffaceous agglomerate 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I l I ] l  1 " - [ 111  I 
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Page 2 

Artes ian  water flowing a t g / r a t e  of 2 ga l lons /minu te  was encountered a t  
485 f e e t .  No assay r e s u l y s a r e  a v a i l a b l e  as ye t .  However, surveying 
results are as ~ ~c~-~_-~ ~ 0~--~ 

Depth (feet) Inclination & Bearing 

242 48°N 
484 51°N 2°E 
715 50°N 3°E 

*No surface survey was performed due to difficulty 
with instrument. 

Ventura Project, Santa Cruz County, Arizona EA-0165 

Drilling continued on hole V-39 (location plotted on previous monthly 
report) and is at a depth of 1000' as of Sept. I. Lithology from 0 to 
1000' is as follows: 

0-20 
20-82 
82-314 

314-325 
325-443 
443-460 
460-602 
602-668 
668-795 
795-I000 

Overburden 
Granodiorite Oxidized Zone (i.e., bleached cap) 
Granodiorite 
Microdiori te Dike 
G ranod iori te 
B recc i a ted 
Granodiorite 
Brecc i ated 
Granodiorite 
Granodiorite Porphyry 

Ore intercepts for V-39 are as follows: 

Interval (feet) Thickness (feet) 

170-190 20 
260-310 50 

330-360 30 
440-510 70 
490-520 30 
540-590 50 

Grade (%) 

1.00 Cu 
0.83 Cu 
0.37 Mo 
0.38 Mo 
0.56 Mo 
0.67 Cu 
0.99 Mo 

Surveying results for hole V-39: 

Depth ( f ee t )  

500 
I000 

Inclination & Bearing 

89 ° N27°E 
89 ° N47°E 

- -F  . . . . . . . . . . . . . . . . . . . . . . . . . . .  T I I I I I I I  I I IH  II I | l l l l l l l l l  III I I I I I  I 
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Cost estimates are attached for July 26 through August 25 for both Ventura 
and Thunder Mountain. 

Field Days Office Days Expense Account Vehicle Expense 

Aug. 16 7 $32.10 $487.50 

YTD 76 87 $3207.27 $2900.50 

JJM:mek 

/ / 

/ / 
John J. Malusa 
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Southwestern Exploration Division 

September 21, 1990 

J.D. Sell 

J.J. Malusa 
Monthly Report 
August 1990 

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

Hole BB-2 

Finished drilling remainder of BB-2. Location is plotted on last month's 
report. A cross section showing bottom of hole is plotted on Attachment I. 
The general lithology of BB-2 is as follows: 

0-12 
12-352 

352-501 
501-511.5 
511.5-516.5 

Overburden 
Quartz Feldspar Porphyry 
Tuffaceous Breccia 
Agglomeratic Scoria 
(BoH) Breccia Chert 

Artesian water flowing at a rate of 10 gallons/minute was encountered at 
491 feet. Ore intercepts for BB-2 are as follows: 

Interval(ft.) Thickness(ft.) Cu % Ag (ppm) 

40-500 460 0.25 6.10 
40-100 60 0.59 2.50 

250-290 40 0.28 33.251 

No gold assays were above .006 opt. 

Down the hole surveying results are as follows: 

Depth (ft.) Inclination & Bearing 

15 33 ° $49°W 
170 35 ° $49°W 
330 37 ° $49°W 
510 39 ° $49°W 

Hole BB-3 

Hole BB-3 began on August 13th and was completed on August 30th at a depth of 
725 feet. The hole is located on the same drill site as BB-2 and is oriented 
dipping 45 ° due north. A cross section showing the orientation and the 
bottom of the hole is plotted on Attachment 2. In general, the lithology of 
BB-3 is as follows: 

O- 14 
14-555 

555-640 
640-725 

Overburden 
Quartz Feldspar Porphyry 
Fault Zone 
Tuffaceous Agglomerate 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I l l  l l r  11" i1111" " - -F - "  G . . . . . . . . .  F l i t  . . . . . . . . . . . . . . . .  r 11  I 11ii . . . . . .  
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Artesian water flowing at a rate of 2 gallons/minute was encountered at 
485 feet. Ore intercepts for BB-3 are as follows: 

Interval (ft.) Thickness(ft.) Cu % Ag (opt) 

14- 90 76 0.61 0.04 O" ~,~i~ 
90-500 410 0.07 0.02 (~ l~ ~ 

500-720 220 O. 24 O. 05 
720-725 5 0.02 0.02 

No gold assays were above .004 opt. 

Surveying results for BB-3 are as follows: 

Depth (ft.) Inclination & Bearing 

242 48°N 
484 51 °N2°E 
715 50°N3°E 

* No surface survey was performed due to 
difficulty with instrument. 

Ventura Project, Santa Cruz County, Arizona - EA-0165 

Drilling continued on hole V-39 (location plotted on previous monthly 
report) and is at a depth of 1000' as of Sept. I. A cross section 
(Attachment 3) is provided to show the present depth of hole with relation 
to previously drilled holes. Lithology from 0 to 1000' is as follows: 

O- 20 
20- 82 
82-314 

314-325 
325-443 
443-460 
460-602 
602-668 
668-795 
795- 1000 

Overburden 
Granodiorite Oxidized Zone (i.e. bleached cap) 
Granodiori te 
Microgranodiorite Dike 
Granodiori te 
Brecciated 
Granodiori te 
Brecciated 
Granodiori te 
Granodiorite Porphyry 
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Thunder Mountain Project, Santa Cruz County, AZ - EA-O042 

Hole BB-4 

Hole BB-4 began on September 5 and was completed on September 25 at a depth 
of 797 feet. Surface casing was left on the upper 20 feet for possible 
reentry. The hole is located half way between holes TM-8 and TM-9 (see 
Attachment I). A cross section showing the orientation and the depth of 
the hole is plotted on Attachment 2. The water table was inferred to be 
encountered at approximately 600 feet due to the driller's account of 
excess water filling the drill hole overnight. This was not an artesian 
well as the two previous holes were. 

No assay results are available as yet; however, the general l ithology of 
BB-4 is as follows: 

0-5 
5-56 

56-60 
60-189 

189-318 
318-647 
647-797 

797 

Overburden 
Quartz feldspar porphyry 
Breccia Zone 
Quartz feldspar porphyry 
Tuffaceous volcanic agglomerate 
Quartz feldspar porphyry 
Gradational contact at about 647 feet with 
less altered rock below 647 feet. The less 
altered rock looks suspiciously similar to the 
Ventura granodiori te. 
Bottom of hole. 

Surveying results for BB-4 are as follows: 

Depth (ft.) Inclination & Bearing 

15 90 ° 
195 9O ° 
395 90 ° 
595 90 ° 
795 89 ° N73°W 
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Ventura Project, Santa Cruz County, AZ - EA-0165 

Drilling continued on hole V-39 (location plotted on July's monthly report) 
and is at a depth of 1695 feet as of October I. A cross section (Attachment 
3) is provided to show the present depth of the hole with relation to 
previously drilled holes. Lithology from 0-1695 feet is as follows: 

0-20 
20-82 
82-314 

314-325 
325-443 
443-460 
460-602 
602-668 
668-795 
795-1018 

1018-1075 
1075-1160 
1160-1180 
1180-1420 
1420-1480 
1480-1530 
1530-1695 

Overburden 
Granodiorite Oxidized Zone (i.e. bleached cap) 
Granodiori te 
Microgranodiorite Pike 
Granodiori te 
Bracciated 
Granodiori te 
B recc i a ted 
Granodiori te 
Granodiorite porphyry 
Highly siliceous granodiorite 
Granodiorite porphyry 
Granodiorite 
Granodiorite porphyry 
Granodiori te 
Granodiorite porphyry 
Granodiorite 

Assays are available down to 1070 feet. With regard to the available 
information the ore intercepts for V-39 and V-4 (comparTson hole) are as 
follows: 

V-39 V-4 
Interval Thickness % Cu % Mo Interval Thickness 
(feet) (feet) (feet) (feet) 

% Cu % Mo 

20-200 180 0.29 0.018 surf.-200 200 0.12 0.016 

200-660 460 0.23 *0.262 200-610 410 0.28 0.224 

660-710 50 0.22 0.008 610-703 43 0.10 0.005 

710-1070 360 0.06 0.003 

*V-39 (550'-560') assay of 3.735% Mo was lowered to 1.0% Mo for the 
interval average due to its"questionably high value." 

Survey results for V-39: 

Depth (feet) Inclination & Bearing 

500 89 ° N27°E 
1000 89 ° N47°E 
1585 89 ° N47°E 
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Cost estimates are attached for August 26 thru September 25 for both 
Ventura and Thunder Mountain. 

F i el d Days Office Days Expense Acct. Vehicle Expense 

Sept. 16 4 $247.O9 $694.00 

YTD 94 91 $3,454.36 $3,594.50 

JJM:mek / John J.  Malusa 

cc:  W.L. K u r t z  
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EXPLORATION AUTHORIZATION 

Yarnell Project, Yavapai County, AZ - EA-0444 

Four days were spent researching and writing reports pertaining to the 
potassic alteration (determined through whole rock analysis) and the 
presence of nontronite (determined through XRD) at Yarnell. 

Thunder Mountain Project, Santa Cruz County, AZ - EA-OO42 

Thirty-four days were spent on this project. Three core holes have been 
completed (hole numbers BB-2, 3 & 4). Hole BB-2 intercepted 460 ft. of 
0.25% Cu and 0.18 opt Ag between 40 and 500 feet. Hole BB-3 intercepted 
76 feet of 0.61% Cu between 14 and 90 feet. Hole BB-3 also intercepted 
220 ft. of 0.24% Cu between 500 and 720 feet. Assay results for BB-4 
are not dvdilable as of yet. Dri]ling has begun on another hole labelled 
BB-5. 

Ventura Project, Santa Cruz County, AZ - EA-0165 

Eighteen days were spent on this project. Drilling is continuing on a 
deep vertical hole labelled V-39 which is at a depth of 1695 feet as of 
October I. Ore intercepts for V-39 include 180 feet of 0.29% Cu between 
20 and 200 feet, and also 460 feet of 0.23% Cu and 0.262% Mo between 
200 and 660 feet. 

MISCELLANEOUS 

Eight days were spent on general book work, truck maintenance and locating 
a new vehicle to purchase for the Exploration Department. 

JJM:mek 

cc:  W.L. Kur tz  
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Hole BB-4 

Information pertaining to BB-4 is available on last month's report. 
However, the assay results were not available while writing that reportl 
therefore, they are presented here. 

~ intercepts for BB-4 are as follows: 

~L~ i l~ /~  "~~ i, 17r~a i]_~0( f t. ) Thickness183 (ft .) o.C u___~%48 A9 O.(°Pt)06 

190- 320 130 0.01 <0.01 
i ~ 320 - 550 230 0.25 <0.01 

~i,, ~'~ ~/~ 550 - 797 247 0.05 <0.01 
%/ 

No gold values exceeded O.OOX opt. 

Hole BB-5 

Hole BB-5 began on Sept. 28 and was completed on Oct. 27 at a final 
depth of 800 feet. The hole is located on the same dri l l  site as TM-9 
(see Figure I) and is orientated due south, dipping 30 ° from horizontal. 
A cross section showing the orientation and depth of BB-5 is plotted on 
Attachment I. No surveying results are available due to the dri l ler 
accidently exposing the film to light; therefore, destroying the film. 
The water table was encountered 335 feet down the hole. 

Ore intercepts for BB-5 are as follows: 

In terva l  ( f t . )  Thickness ( f t . )  Cu % 

230 - 310 80 0.15 
690 - 780 90 0.10 

Silver values averaged <0.01 opt and gold values averaged <0.002 opt 
for the entire hole. 
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The general lithology of BB-5 is as follows: 

0 - 10 

10 - 107 

lO7 - ~99 

199 - 228 

228 - 247 

247 - 257 

257 - 8000 

Overburden 

Quartz feldspar porphyry 

Intrusive breccia consisting of angular 
silicified fragments averaging 2 inches 
in size 

Brecciated (shattered) chert 

Intrusive breccia 

Brecciated chert 

Intrusive breccia. 

Ventrua Project, Santa Cruz Co., AZ - EA-0165 

Drilling continued on hole V-39 (location plotted on July's monthly report) 
and was completed on October 29 at a final depth of 2470 feet. Surface 
casing was left on the upper 20 feet for possTble reentry, but mainly due 
to the drillers not being able to pull the casing without spending a 
substantial amount of time and money. A cross section (Attachment 2) is 
provided to show the final depth of the hole with relation to previously 
drilled holes. 

A general description of the lithology of V-39 is as follows: 

0 - 20 

2o - 82 

82 - 314 

314 - 325 

325 - 443 

443 - 460 

460 - 602 

602 668 

668 - 795 

795 - 1018 

1018 - 1075 

1075 - 1160 

Overburden 

Granodiorite Oxidized Zone (i.e. bleached cap) 

Granodiorite 

Microgranod iori te Dike 

Granodiori te 

B recc i a ted 

Granodiori te 

B recc i a ted 

Granodiorite 

Granodiorite porphyry 

Highly siliceous granodiorite 

Granodiorite porphyry 



J.J. Malusa 
Monthly Report 
October 1990 

November 9, 1550 
Page 3 

1160 - 1180 Granodiorite 

1180 - 1370 Granodiorite porphyry 

1370 - 1372.5 Andesite dike 

1372.5 - 1420 

1420 - 1480 

1480 - 1530 

1530 2470 

Granodiorite porphyry 

Granodiorite 

Granodiorite porphyry 

Granodiorite - below 1670 secondary biotite 
more noticeable and Ts sometimes altered to 
chlorite. 

Water table is at approximately 120 feet. 

Ore intercepts for V-39 are as follows: 

V-39 Thickness 
Interval (ft.) (feet) % Cu % Mo 

20 - 200 180 0 .29  0 .018 
200 - 660 460 0 .23  * 0 . 2 6 2  
660 - 730 70 0 .19  0 .008  
730 - 1190 460 0 .05  0 .002 

1190 1680 490 0 .15  0.001 

1680 - 1900 220 0 .07  <0.001 
1900 - 2160 260 0 .17  0 .002 
2160 - 2290 130 0 .27  <0.001 
2290 - 2470 180 0 .15  0.001 

Ag Intervals Thickness 
(feet) (feet) 

20 - 200 180 
200 - 630 430 
630 - 2470 1840 

ore zones within 
630 - 2470 interval 
include 
630 - 770 140 
830 - 900 70 
940 - 990 50 

107o - 118o 11o 
1180 - 1380 200 

* V-39 (550'-560') assay of 3.735% Mo was lowered 
to 1.0% Mo for the interval average due to its 
"questionably high value." 

Survey results for V-39: 

Depth (ft.) Inclination & Bearing 

500 89°N 27°E 
1000 89°N 47°E 
1585 89°N 47°E 
2000 89°N 50°E 
2470 89°N 52°E 

Ag (ppm) 

1.0 
0.6 
2.56 

2.24 
0.97 
I -77 
I .48 
9.28 
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Cost estimates are attached for September 26 through October 25 for 
Thunder Mountain and for September 26 through October 29 for Ventura. 
Four extra days were added to the Ventura estimate to finish the hole 
this month. 

Field Days Office Days Expense Acct. Vehicle Expense 

October 17 5 $546.56 $460.75 

YTD 111 96 $4000.92 $4055.25 

JJM:mek 
Arts. 

/John J.' Malusa / 

cc: W.L. Kurtz 
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Thunder Mountain Project, Santa Cruz CountY , AZ - EA-OO42 

Hole BB-6 

Hole BB-6 began on October 31, 1990 and was completed November 21, 1990 
at a final depth of 800 feet. The hole is located on the same drill site 
as BB-2 (see Figure I). A cross section showing the orientation and depth 
of BB-6 is plotted on Attachment I. 

Surveying results for BB-6 are as follows: 

Depth (ft.) Inclination & Bearing 

400 $88°E 48 ° 
6OO S88°E 5O ° 
794 $87°E 52 ° 

No 200 ft. or surface surveys due to camera problems. 

Ore intercepts for BB-6 are as follows: 

Interval (ft.) Thickness (ft.) Ag (oz/t) Cu 

20 ~ 90 70 0.14 0.37 
90 - 280 190 0.02 0.13 

280 - 520 240 0.12 0.54 
52O - 6OO 8O <0.01 0.IO 
600 - 760 160 0.02 0.23 
760 - 800 40 <0.01 0.05 

No gold values exceeded O.OOX opt except for 740 to 750 feet which had a 
value of 0.010 opt Au. 

The general lithology of BB-6 is as follows: 
0 - 20 Overburden 

20 - 368 Quartz feldspar porphyry -- within this zone; 
246 - 247.5 breccia zone, 290 319 multiple 
fault zones, 330 348 multiple faults and 
gouge zones, 360 - 368 heavy cha]coc~ite/covellite/ 
pyrite. 

368 - 394 Intrusive Breccia siliceous fragments in 
tuffaceous matrix. 
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394 - 397.5 

397.5 - 454 

454 - 718 

718 - 800 

Lapilli Tuff. 

Intrusive Breccia - heavy covellite/Chalcocite/pyrite 
440 - 450. 
Quartz feldspar porphyry 

Mixed intrusive breccia and quartz feldspar porphyry 

Superior East Project, Pinal County, AZ - EA-O010 

Hole A-16 

The drill rig that was at Ventura was moved up to the Superior East 
Project on November Ist where it reentered a hole that was 2446 feet deep. 
By November 25th the hole was 2760 feet deep and continuing. The hole 
location is plotted on Figure 2. No cross section is available as of yet 
for this hole. 

Cost estimates are attached for October 26, 1990 thru November 25, 1990 
for both the Thunder Mountain and Superior East Projects. 

Field Days Office Days Expense Acct. Vehicle Exp. 

November 15 4 $43.65 $570.00 

YTD 126 1OO $4044.57 $4625.25 

JJM:mek 
Atts. 

cc: W.L. Kurtz 
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T d - D o c i t e  A - 8  
T e v - E o r l y  Vo lcan ics  C )  
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ASARCO Southwestern Exploration Division 

January 7, 1991 

! 

J.D. Sell 

J.J. Malusa 
Monthly Report 
December 1990 

Thunder Mtn. Project, Santa Cruz County, Az - EA-O042 

Hole BB-7 

Hole BB-7 began on Nov. 29 and was completed December 21, 1990 at a final 
depth of 735 feet. The hole is located on the same drill site as BB-I 
(see Figure I). A cross section showing the orientation and depth of 
BB-7 is plotted on Figure 2. 

No assay results are available as yet. 

Surveying results for BB-7 are as follows: 

Depth (ft.) Inclination & Bearing 

150 89 ° S 77 ° E 
250 88 ° S 67 ° E 
500 88 ° S 67 ° E 
730 88 ° S 62 ° E 

The general lithology of BB-7 is as follows: 

O- 12 
12 27 

27- 32 
32 - 41.5 

41.5 - 51 
51 - 2 5 7  

2 5 7  - 617.5 
6 1 7 . 5  - 6 3 5  

6 3 5  - 7 3 5 . 5  

Overburden. 
Lapilli Tuft fragments grit size to 10 mm. 
Red hematite and goethite filling open fractures. 
Compacted Talc/Alunite layer. 
Brecciated Chert - similar to bottom of BB-2, 
TM-11 and TM-12. 
Fault gouge and breccia. 
Rhyolite or Rhyodacite - massive siliceous 
(>60% silica) probably same unit logged as 
silica tuff in BB-I (Graybeal, et al). 
Lapilli Tuff. 
Rhyolite/Rhyodacite. 
Lapil]i Tuff. 

l Ill l I I llII I 



J.D. Sell January 7, 1991 
Page 2 

Superior East Project, Pinal County, AZ EA-O010 

Hole A-16 

Drilling continued on hole A-16 (location plotted on November's monthly 
report) and is at an approximate depth of 3200 feet as of December 25th. 
The core is being logged on site and dumped until ore is intersected. 
A general lithological cross section is attached (Figure 3) to show the 
depth and orientation of the hole with respect to rock type. 

Surveying results for A-16 are as follows: 

Depth ( f t . )  Inclination & Bearing 

I050 89 ° S 64 ° W 
1500 89 ° S 89 ° W 
2000 89 ° S 59 ° W 
2500 89 ° N 22 ° W 
3000 9 0  o 

Cost estimates are attached for November 26 thru December 29, 1990 for 
Thunder Mountain. This concludes the 1990 drilling program (i.e., BB-2 
thru BB-7) for Thunder Mountain. 

Cost estimates are attached for November 26 thru December 14, 1990 for 
Superior East Hole A-16. 

Field Days Office Days Expense Acct. Vehicle Exp. 

Dec. 10 6 $72.17 $522.50 

YTD 136 106 $4,116.24 $5,144.75 

JJM:mek 
Atts. 

//John J/. Malusa 

co: W.L. K u r t z  
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ASARCO Southwestern Exploration Division 

January 14, 1991 

J.D. Sell 

J.J. Malusa 
Quarterly Report 
4th Quarter 1990 

EXPLORATION AUTHORIZATION 

Yarnell Project, Yavapai County, AZ - EA-0444 

Three and a half days spent finishing research and writing report 
pertaining to K-Ar dating of illite clay. 

Superior East Project, Gila County, AZ - EA-O010 

Three days spent supervising the reentry and continuation of drill 
hole A-16. 

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

Thirty-three days were spent on this project. Three core holes were 
completed this quarter (BB-5, 6 & 7). Assay results for BB-4, 5 & 6 
were obtained this quarter while results for BB-7 are yet to be 
received. Hole BB-4 intercepted 183 feet of 0.48% Cu and 0.06 opt Ag 
between 7 and 190 feet. Hole BB-5 intercepted 80 feet of 0.15% Cu 
between 230 and 310 feet. Hole BB-6 intercepted 70 feet of 0.37% Cu 
and 0.14 opt Ag between 20 and 90 feet. Hole BB-6 also intercepted 
240 feet of 0.54% Cu and 0.12 opt Ag between 280 and 520 feet. These 
holes complete the Thunder Mountain drilling program for this year. 

Ventura Project, Santa Cruz County, AZ - EA-0165 

Fourteen days were spent onthis project. Finished drilling deep 
vertical hole V-39 at a final depth of 2470 feet. 

Miscellaneous 

Three and a half days spent on general book work and truck maintenance. 

JJM:mek John J/. Malusa 



ASAI CO Southwestern Exploration Division 

January 3l, 1991 

J.D. Sell 

J.J. Malusa 
Monthly Report 
January 1991 

GENERAL EXPLORATION 

Reconnaissance of Cyclopic Mine and Gold Basin District in northwest 
Arizona. Truck maintenance and book work. 

Superior East Project, Pinal County, AZ EA-O010 

Drilling continued on hole A-16 (location plotted on November's 
monthly report) and is at a depth of 4270 feet as of January 30, 
1991 • 

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

Assay results from BB-7 were received and no ore was intercepted. 

Road work and clean up was officially inspected and given approval 
by Duane Bennett, U.S. Forest Service. 

Assay checks and hydrologic information was compiled and written. 

Ventura Project, Santa Cruz County, AZ EA-O165 

Road work and site clean up officially approved by Duane Bennett, U.S. 
Forest Service. 

Dixie Project, La Paz County, AZ EA-O4772 

Mapping. 

Field Days Office Days Expense Acct. Vehicle Exp. 

January 13 10 $101.46 $400 
& YTD 

JJM:mek 

cc: W.L. Kurtz 

John J. Malusa 



Southwestern Exploration Division 

October 2, 1990 

R.L. Brown 
New York Office 

Bucket Breccia Zone 
Thunder Mountain Project 
Santa Cruz County, AZ 

Two drill holes have been completed (BB-2 and BB-3) and assayed in the 
area of the previous drill hole TM-8, TM-11 and TM-12 (Figure I) in the 
Bucket Breccia zone of the Thunder Mountain Project, Santa Cruz County, 
Arizona. 

Table I lists the five drill holes, their mineralized intercepts and 
the copper-silver values of the intercepts. 

On Figure I, the heavy dashed outline approximates the western third of 
the proposed extent of mineralization. 

Based on a block 800 feet wide (E-W), and 1200 feet lone (N-S), this 
western block would contain 42 million tons at a grade of 0.27% copper 
and 0.20 ounces silver. Within this block the best upper part of the 
zone would contain 9 million tons of 0.51% copper and 0.22 ounces 
silver. 

Drill hole BB-4 is completed, with assays pending, and is not included 
in the above mineral resource numbers. 

Since drilling has started in late July, a total of $46,800 has been 
spent (including BB-4) out of the $250,000 which was approved June 21 
for this project. 

I believe the numbers to date justify continuing the project drilling 
as outlined in my request of June 8, 1990, and unless notified, the 
drilling will continue. 

/ 
/James D. Sell JDS:mek i 

Art. I 

cc: W.L. Kurtz 



Table 1. D r i l l  Holes, Mineral ized Intercepts 
and Assay Values 

Mineralization Assay 
Est. 

Drill Inclin- Drill Vertical T.D. 
Hole Bearing at ion From To Length Feet % Cu oz Ag Feet Sketch 

BB-3 N2°E '50 ° 14 90 76 65 0.60 0.04 725 B-2 
BB-3 N2°E -50 ° 500 720 220 175 0.24 0.06 725 B-2 

Sections 

BB-3 N2°E -50 ° 14 720 706 560 0.12 0.03 725 B-2 

TM-8 -- Vert. 130 210 80 80 0.53 0.21c. 5677 B-2 I-2 I-I 
TM-8 -- Vert. 210 370 160 160 0.25 0.20c. 5677 B-2 I-2 I-I 
TM-8 -- Vert. 370 540 170 170 0.55 0.31c. 5677 B-2 I-2 I-I 
TM-8 -- Vert. 130 540 410 410 0.43 0.27c. 5677 B-2 I-2 I-I 

TM-11 due S -45 ° 40 180 140 130 0.49 0.31c. 668 B-2 
TM-11 due S -45 ° 180 540 360 350 0.28 0.41c. 668 B-2 
TM-11 due S -45 ° 540 630 90 90 0.23 O~n¢o A~ B-2 
TM-11 due S -45 ° 40 630 590 570 0.32 0.35c. 668 B-2 

TM-12 due W -45 ° 10 100 90 90 0.41 0.21c. 620 I-2 
TM-12 due W -45 ° 100 220 120 100 0.09 0.20c. 620 I-2 
TM-12 due W -45 ° 220 570 350 310 0.27 0.20c. 620 I-2 
TM-12 due W -45 ° 10 570 560 500 0.25 0.20c. 620 I-2 

BB-2 S49°W -37 ° 40 140 100 90 0.47 0.07 517 I-I 
BB-2 $49°W -37 ° 140 360 260 190 0.23 0.29 517 I-I 
BB-2 $49°W -37 ° 360 500 140 130 0.13 0.09 517 I-I 
BB-2 $49°W -37 ° 40 500 460 410 0.25 0.18 517 I-I 

*c.  Estimate s i l ve r  value from scattered 
indiv idual  and composite assays. 
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ASARCO Southwestern Exploration Division 

W.L. Kurtz 

November 14, 1990 

Results, Holes BB-2 thru BB-5 
Bucket Breccia Zone 
Thunder Mountain Project 
Santa Cruz County, Arizona 

Summary 

As indicated by the summary table below the four new holes (BB-2 through 
BB-5) intercepted an overall vert ical  thickness averaging 555 feet at 
0.22% copper and 0.07 opt s i lver  versus the previous four holes (BB-I, 
TM-8, -11, -12) having 460 feet of 0.32% copper and an estimated 0.28 
opt s i lver.  

The loss of copper value is mainly in the lower part of the hole as 
shown by the comparison of the best upper zone vert ical thickness-grade. 
The four new holes average 112 feet of 0.50% copper with 0.05 opt s i lver  
versus the previous four holes having 98 feet of 0.46% copper and 
estimated 0.27 opt s i lver .  

Summary Table: Thickness-Grade, New Holes vs. Previous Holes 

Vertical Vertical 
Dr i l l  Thickness Thickness 
Hole  Overall Cu % ~ Upper Zone Cu % A _ ~  

NEW 
BB-2 440' 0.25 0.18 80'  0.47 0.07 
BB-3 6.2~J~-C 0.18 0.04 76' 0 .60 0.04 
BB-4 600' 0 .25 0.01 180' 0.47 0 .04 
BB-5 NA* NA NA NA NA NA 
Avg. 555' 0.22 0.07 112' 0 .50 0.05 

PREVIOUS 
BB-t 2~90 ~I~ 0.30 NA 100' 0.41 NA 
TM-8 410' 0 .43 0 .23e*  80'  0.53 0.21e 
TM-11 590':~ j 0.32 0.35e 140' 0 .49 0.33e 
TM-12 540' 0 .24 0.24e 70' 0.41 0 ,21e 
Avg. 460'  0.32 0.28e 98' 0.46 0 .27e 

*NA Not available/not applicable. 
*e Estimated value, opt s i lver ,  based on scattered 

assays or composited sample assay. 

From the table, i t  is noted that with the drop ]n grade for the overall 
thickness, the potential recovery of the values is a c r i t i c a l  question. 
A leach test  w i l l  be conducted on the core rejects. 
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No present explanation can be given for the large difference in the 
s i lver  assays for the new holes versus the previous holes. Some checks 
on rerunning pulps w i l l  be made to confirm the r e l i a b i l i t y ,  but standard 
checks have been submitted with the present samples and most indicate 
the standard value. I t  would appear that the 1970's values might be in 
error. 

Using the present out l ine and the value in the upper zone, i t  might be 
expected that some 25 mi l l ion tons at a grade of 0.48~ copper would be 
in the zone which would have less than a I to I str ipping rat io.  

Figures 2 through 5 update the d r i l l  hole assay intervals and 
intercepts. Appendix Table I l i s t s  a l l  the d r i l l ed  holes and the i r  
intercepts/grade with the section location. 

An additional ten holes are requested to test  the bulk of the outl ine as 
now suggested (See Table 2 of the June 8, 1990 supplemental exploration 
authorization request report). 

/ James  D.Sell JDS:mek 
At t s .  

cc: R.L. Brown 
F.T. Graybeal 
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Resu l ts :  BB-2 t h r u  BB-5 
compared t o  p rev ious  ho les 
Bucket Brecc ia  Zone 
Thunder Mountain P r o j e c t  
Santa Cruz County, A r i zona  

Four new ho les  (BB-2 t h ru  BB-5) have been d r i l l e d  in the  Bucket Brecc ia  
zone o f  m i n e r a l i z a t i o n  based on f i v e  prev ious holes ( B B - I ,  TM-8, TM-9, 
TM-11, TM-12). 

F igure I i s  the plan map showing a l l  the holes in the genera l  area and 
the r e v i s e d  plan o f  p o s s i b l e  ex ten t  o f  m i n e r a l i z a t i o n .  

Hole BB-2, c o l l a r e d  at  the TM-8 s i t e  and d r i l l e d  west ,  was d r i l l e d  to  
con f i rm the va lues in the v e r t i c a l  ho le TM-8 and b i sec ted  the hole TM- 
11, d r i l l e d  south from TM-8, and hole TM-12, d r i l l e d  west from TM-8. 

Hole BB-2 (Sec t ion  I - I ' )  i n t e r c e p t e d  320' ( 4 0 ' - 3 6 0 ' )  o f  0.30% copper 
compared to  TM-8 (Sec t ion  I - I ' )  i n t e r c e p t  o f  240' ( 1 3 0 ' - 3 7 0 ' )  o f  0.34% 
copper,  hole TM-11 (Sec t ion  B ' - 2 )  i n t e r c e p t  o f  140' (40-180)  o f  0.49% 
copper,  hole TM-12 (Sec t ion  I ' - I " )  i n t e r c e p t  o f  90' ( 1 0 ' - I 0 0 ' )  o f  0.41% 
copper.  In the ho les ,  on ly  TM-8 had a basal zone o f  m i n e r a l i z a t i o n  
which ran 0.55% copper over 170' ( 3 7 0 ' - 5 4 0 ' ) .  The o the r  t h ree  ho les ran 
less  than h a l f  t h i s  amount o f  copper,  or  as in the case o f  BB-2, may not 
have pene t ra ted  the f u l l  zone o f  m i n e r a l i z a t i o n .  

D r i l l  hole BB-3 (Sec t ion  B ' - 2 ) ,  d r i l l e d  nor th  from TM-8, a lso  found an 
upper zone o f  76' a t  0.60% copper ( 1 4 ' - 9 0 ' )  versus TM-8 upper zone o f  
80'  a t  0.53% copper ( 1 3 0 ' - 2 1 0 ' ) .  The basal zone was h a l f  t h a t  amount o f  
copper and s i m i l a r  to  t h a t  found in TM-11, TM-12, and BB-2. 

D r i l l  hole BB-6 i s  p r e s e n t l y  being d r i l l e d  east  from TM-8 and may 
conf i rm the basal h igher  grade zone as found in TM-8, and add to  the 
e v o l u t i o n  o f  the i n t e r c e p t s  in t h i s  area.  The deep (130 f e e t )  drop t o  
the top o f  the zone in TM-8 compared to  the o the r  t h ree  ho les c o l l a r e d  
a t  the same s i t e  i s  a t  p resent  unexp la ined.  

D r i l l  hole BB-4 (Sec t ion  H-H ' ) ,  d r i l l e d  v e r t i c a l l y  between hole TM-8 and 
TM-9, a lso  found an upper zone o f  180' ( 1 0 ' - 1 9 0 ' )  a t  0.47% copper.  BB-4 
a lso  i n t e r cep ted  a basal zone of  h a l f  t h i s  grade, s l m i l a r  t o  BB-3. Th is  
i n t e r c e D t  conf i rms the l a t e r a l  e x t e n t  o f  the m i n e r a l i z a t i o n ,  but 
u n f o r t u n a t e l y ,  does not have a h ighe r  grade basal p o r t i o n .  

0 -~~ 
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Dri l l  hole TM-9, of low grade values, was used as one of the perimeter 
holes. Dr i l l  ho le  BB-5 was dr i l led south from the TM-9 site and 
intercepted a 570 foot zone of low grade mineraliztion, but failed to 
pick up the grade expected northward from hole BB-I. 

Section G-G' plots holes TM-9, BB-5, and BB-I and their intercepts. 

A proposed hole was scheduled a long Sect ion  F-F' ( r e p o r t  o f  June 8, 
1990) (F igu re  1) as a long f l a t t i s h  ho le  t o  i n t e r c e p t  the zone. This  
hole w i l l  not  be d r i l l e d  u n t i l  the  east  end of  the ex ten t  o f  
m i n e r a l i z a t i o n  i s  conf i rmed by ho les  out  o f  the BB-1 s i t e  (F igure  1, 
Sec t ion  A ' - 2 ) .  

Table I l i s t s  a l l  the d r i l l  ho les t o  date w i t h  the break down of  the 
va r ious  grade i n t e r v a l s .  

The o v e r a l l  lack  of  s i l v e r  va lues in the new d r i l l i n g  versus the 
o r i g i n a l  ho les  in the area cannot be exp la ined  at  t h i s  t ime,  but i t  i s  
probab le  t h a t  the e a r l i e r  s i l v e r  assays were on the h igh s ide .  

/ '  
J 

/ James D. Se l l  / 

J l i 
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Table I. Assay-footage in Dri l l  Holes 

Section 

A'-2 

B'-2 

B~-2 

B'-2 

G-G' 

G-G' 

H-H' 

I - I '  

Dri l l  
Hole 

BB-I 

Avg. 

TM-8 

Avg. 

TM-11 

Avg. 

BB-3 

Avg. 

TM-9 

BB-5 

BB-4 

Avg. 

BB-2 

AVg. 

Estimated 
Vertical 

Footage Core Thickness 
Interval Footage (feet) 

250-350 100 90 
350-490~ 140 100'~ 
490-740~ 250 190J 
350-740 390 290 

130-210 80 80 
210-370 160 160 
370-540 170 170 
130-540 410 410 

40-180 140 140 
180-630 450 450 

40-630 590 590 

14-90 76 76 
90-500 410 350 

500-720 220 200 
14-720 706 626 

10-500 490 490 
500-900 400 400 

230-310 80 80 
310-800 490 620 

10-190 180 180 
190-390 200 200 
390-610 220 220 

10-610 600 600 

40-140 100 80 
140-180 40 40 
180-360 180 180 
360-500 140 140 

40-500 460 440 

Assay 
cu ~ Agopt  

0.15 NA* 
0.41\  NA 
0.24~ NA 
0.30 NA 

0.53 0.21e* 
0.25 0.20e 
0.55 0.31e 
0.43 0.23e 

0.49 0.33e 
0.27 0.35e 
0.32 0.35e 

0.60 0.04 
0.07 0.03 
0.24 0.06 
0.18 0.04 

0 .04  O.07e 
0.12 0.17e 

0.15 <0.01 
0.04 <0.01 

0.47 0.04 
0.07 0.08 
0.24 <0.01 
0.25 0.01 

0.47 0.07 
0.04 0.10 
0.27 0.33 
0.13 0.09 
0.25 0.18 

*NA Not avialable. 
*e Estimate from scattered assays or composite values. 

I I I I  
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Table I. Assay-footage in Dr i l l  Holes (Continued) 

Section 

I - I '  

I - I '  

Estimated 
Vertical 

Dr i l l  Footage Core Thickness Assay 
Hole Interval Footage (feet) Cu % AgoDt 

TM-8 

Avg. 

TM-12 

AVg. 

130-210 80 80 0.53 0.21e 
210-370 160 160 0.25 O.20e 
370-540 170 170 0.55 0.31e 
130-540 410 410 0.43 0.23e 

10-100 90 70 0.41 0.21e 
100-220 120 120 0.09 O.20e 
220-600 380 350 0.25 0.25e 

10-600 590 540 0.24 0,24e 

*NA Not available. 
*e Estimate from scattered assays or composite values. 
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TABLE 2 

CALCOLATED VS. ANALYZED COMPOSITE ASSAYS 

DDH TCH-2 - Trench Project 

Interval Fee__~t Cu__~% ~Pb % --Zn % Au ppm ~ A g  oz/T ~M° ppm Fe % ~Mn % --S % ~Bi ppm Sb/As ~Ca0/Mg0 SI02/AI20 ~ 

4046 -4050 4 1.59 0.09 0.12 0.13 1.24 55 

1.60 0.08 0.13 0.23 1.26 55 15.6 0.26 20.7 170 .006/.017 0.18/0.43 43.2/8.8¢) 
4127 -4166 39 0.71 0.21 0,12 < 0.02 0.91 118 

0.75 0.21 0.21 < 0.02 0.74 I00 15.1 1.52 2.8 I00 .005/.005 9.00/0.97 49.2/3.70 
4195 -4215 20 1.65 1.52 1.07 .... 4.58 312 

* ( 

191 1.67 1.20 0+.05 5.02 340 12.4 1.13 3.2 2200 .0031.005 21.90/0.97 33.6/3.50 
4243 -4286 ~:i!i~!i~ : 0.04 1.61 1.22 . . . .  1.99 133 

0.05 1.56 1.20 < 0.02 1.94 140 9.9 1.47 1.2 280 .002/ .005 20.00/1 .00  42 .1 /4 .90  
4286 -4312 26 0.63 4.04 6.26 . . . .  1.22 138 

0.63 3.75 6.05 < 0.02 1.18 180 6.1 1.14 4.5 70 .004/ .005 11.90/1.20 50 .7 /6 .3o  
4450 -4490 40 O. l l  1.57 1.37 . . . .  3.28 42 

0.11 1.50 1.28 < 0.02 2.96 38 9.1 3.30 1.3 330 .004/ .005 25.10/2.10 34.7/2.51] 
4653 '4679 26 15.06 < 0.04 14.93 < 2 

1.79 5.40 14.20 0.05 14.30 < 2 6.3 0,96 I0.0 II00 .002/.005 11.30/0.41 40.4/0.8~ 
4683 -4710 27 0.97 4.38 11.01 < 0.02 8.42 < 2 

0.81 4.10 10.60 < 0.02 7.92 4 4 . 8  1.20 6.8 580 .002/ .002 23.80/0 .88 30 .2 /1 .40  
4767 -4783 16 0.21 2.26 13.75 0.07 11.76 < 2+ 

0.21 2.18 12,90 0.09 11.78 4 8.8 1.26 10.7 970 <.001/ .010 16.10/0.93 34 .8 /2 .10  
4785.6-4804 18.4 0.17 0.74 15.18 < 0.05 6.18 < 2 

0.15 0.67 11.70 0.07 5.20 2 6.5 1.70 7.3 570 <.001/ .004 23.60/1 .80  27 .7 /2 .5o  
4804 -4837 33 0.15 0.94 19.08 0.06 8.11 < 2 

0.16 0.77 19.00 < 0.02 6.12 2 9.0 1.00 10.1 960 .002/ .004 19.20/0.49 30 .2 /1 .90  
4849 -4882 33 0.15 0 . 6 6  11.60 < 0.09 5.38 < 2 

0.15 0.85 18.40 < 0.06 7.34 2 5.7 0.86 10.6 1800 .001/ .002 12.40/0.66 42 .4 /1 .30  
4882 -48191 9 1.36 1.82 ~!5i!00 0.16 {~!71.98 < 2 

(El Paso) 1.401"32 1.801"79 25.8025"80 0.170"15 19.2017"56 < 42 6.2 1 .11  15.3 1600 .002/.005 15.10/0.90 20.9/1.50 

4* 

First row of each pair is weighted mean catculated composite from individual intervals (June-July 1981). 
Second row o£ each pair is assay value of physically composltlng each Interval in proportion to its footage (September-October 1981) 
All assays except last: Skyline Labs. All assays by AA except Ag by fire. Some AAAg values used for calculatlon I£ fire value not available. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

March 13, 1973 

Memorandum to: W. L. Kurtz 

From: F. T. Graybeal 

Deep Exploration Possibilities 
at the Trench Mine, 
Patagonia Mtns., Arizona. 

SUMMARY AND RECOMMENDATIONS 

Recent mapping indicates that the mineralized rhyolite agglomerates in 
the Hardshell area are older than the Chief formation. These agglomerates 
may underlie the diabase in the Trench area and, where cut by the downward 
projection of the Trench veins, may contain manto-type silver mineralization 
similar to the Hardshell deposit. I recommend that a detailed geologic 
study be made of this area to evaluate further the possibility of deep 
silver mineralization under the Trench mine. 

DISCUSSION 

Recent work in the Sunnyside area has been partly involved with the 
distribution of the Chief formation. This is a fine to coarse conglomeratic 
tuff which is well exposed on the ridges west of the Humboldt mine. Mapping 
of the Chief formation immediately west of the Trench mine has revealed that 
the Chief overlies a diabasic rock along a west-dipping unconformity as 
shown on the cross section on Figure I. The presence of a northwesterly- 
elongate zone of manganese staining in the Chief which lies directly along 
strike of the Trench vein indicates that the Chief is premineral. 

Mapping by S. R. Davis in the Hardshell area disclosed that a series 
of rhyolitic agglomerates and associated fine-grained sediments are the 
primary host for the silver mineralization found there. He feels that the 
dense massive nature of the upper agglomerates formed a barrier to further 
upward movement of the mineralizing fluids causing them to move laterally 
within the fine-grained sediments and resulting in the formation of a manto- 
shaped mineral deposit. These rhyolitic agglomerates have been correlated 
with the Chief formation by earlier workers and this name is still used. 

Mapping by Davis and information from drill hole HDS-53 demonstrate 
that the rhyolite agglomerates are overlain by the diabase in the Hardshell 
area. This fact, in addition to some lithologic differences, leads me to 
suggest that the agglomerates in the Hardshell area are older than and, 
therefore, not equivalent to the Chief formation exposed west of the Trench 
mine. 



W. L. Kurtz -2- March 13, 1973 

Cross-sections of the Trench mine reveal that the Josephine shaft 
penetrated through the diabase and into an underlying rhyolite as shown 
on Figure 1. The dip of the diabase-rhyolite contact is shown on these sec- 
tions to be easterly at 30-50 ° . According to Jo H. Courtright, the Trench 
veins narrowed to thin, unproductive, quartz veins upon entering the 
rhyol i te. 

I believe it is reasonable to assume that the rhyolite under the diabase 
in the Trench area is the same formation as the rhyolite agglomerate which 
underlies the diabase in the Hardshell area as shown by the cross section on 
Figure I. If this is so, then it is possible that a manto-Iike silver 
deposit may be present within and under the rhyolite in the Trench area. 
Although this mineralization would be deep and not amenable to open pit 
mining methods, the larger size, higher grade, and more widespread distribu- 
tion of the original Trench veins as compared to the Hardshell veins suggests 
that deep mineralization under the Trench could be of substantially higher 
grade than in the Hardshell area. The Trench-January veins are part of a 
well-defined belt of silver mineralization I000-2000 ft. wide and 12,000 ft. 
long which extends northwesterly from the Hardshell mine to the Worlds Fair 
mine. 

RECOMMENDATIONS 

The potential for high-grade, manto-like silver mineralization under 
the Trench area is sufficiently good to recommend a detailed study of the 
geology of this area. This study should include the following: 

I) a comparison of the Chief formation and the rhyolite agglomerates 
at the Hardshell to validate them as two distinct formations; 

2) an examination of the extent of lateral stratigraphic changes 
within the Hardshell rhyolite agglomerates to determine both the 
thickness and rock type within the Trench area; 

3) an examination of the Trench and Humboldt veins with respect to 
density, thickness, geochemistry, and productivity; some of this 
data is available in the Trench files. 

The primary target within the Trench area appears to be on ground held 
by ASARCO and adjacent to ground held by Kerr-McGee, and Robinson-Mendoza 
as shown on Figure I. Although the need for a study such as outlined above 
is not pressing, it should be completed as soon as convenient in order that 
an accurate evaluation of the adjoining properties can be made. 

FTG:Ib 
Attachs. 

F. T. Graybeal 
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Su #I -- CO~ 

CORE SA~LE LOGp D. D. H. Su No. I 

Footage 
From To 

(ft.) 

0,0 6.0 
6,0 I0,0 

lOoO 15,0 
15,0 21.0 
21,0 31.0 
31,0 40.0 
40,0 46.0 
46,0 51,0. 
51.0 56,0 
56,0 66,0 
66.0 71.0 
71.0 76Q0 
76.0 81~0 
81,0 86,0 
86,0 91,0 
91,0 96=0 
96,0 I01,0 

I01.0 106,0 
I0~0 116o0 
116,0 121.0 
121,0 126,0 
126.0 131,0 
131@0 136,0 
136,0 141,0 
14.1,0 146.0 
146.0 151,0 
151,0 156.0 
156,0 161,0 
161.0 166,0 
166.0 !71.0 
171.0 176,0 
176.0 181,0 
181,0 186,0 
186.0 190.0 
190.0 196.0 
196,0 201.0 
201,0 203,0 
203.0 208,0 
208.0 213.0 
213,0 219.0 
219,0 22~0 
224,0 229.0 
229,0 234,0 
234,0 239.0 
239.0 249,0 
249.0 259,0 
259.0 268.0 
268e0 278,0 
2"/8.0 288,0 
288.0 300,0 

Interval Recovery Weight 
(ft.) ~ (Ibs.) 

ASSAYS 
E1 Paso 

Jacobs Control Umpire 
Sp.G. Hole Ag Cu Ag Cu 

Size No. ~ % o_~ 

(3~" drive pipe cemented in place) 
NX (23)0.16 0.02 n.a. n~a. 
~x (2~) o.16 tr. . . 
NX (25) 0.08 " " " 
NX (26) 0,07 " " " 
NX (27) 0.I0 " " " 
NX (28) 0.II " " " 
NX (29) 0.09 " " " 
NX (30) 0.12 " " " 

NX (31) 0.08 " " " 
NX (32) 0,08 " " " 
NX (33) 0.16 " " " O~ 

NX (34) 0.08 " " "-- 
Nx (35) 0.10 0.03 " " 

. n 

w n 

9. l l  6 2 BX _ ( _ _ ~ ~  t r .  
94 12,19 2,48 BX (9) 0o32 0,05 

6~0 0.0 
4tO 20 2.13 2,25 
5.0 67 12.38 2e19 
6,0 67 8,94 2,19 

i0,0 72 19.00 2,30 
9.0 iii 18,19 2,25 
6.0 98 19.31 2.25 
5.0 82 12.31 2,40 
5,0 82 13o00 2,40 

I0,0 53 17,06 2,32 
5.0 80 13,31 2,20 
5.0 80 12,00 2,20 
5,0 105 22,31 2,63 
5,0 105 20.06: 2o63 
5,0 
5.0 
5.0 85 
5,0 85 

10,0 84 
5,0 86 
5,0 86 
5.0 103 
5,0 103 
5.0 75 
5,0 75 
5.0 94 
5,.0 94 
5,0 98 
5,0 98 
5.0 10.~ 
5,0 103 
5,0 95 
5.0 95 
4.0 58 
6,0 65 
5,0 50 
2.0 60 
5.0 96 
5,0 96 
6,0 60 
5,0 91 
5,0 91 
5.0 95 
5,0 95 

I0,0 39 
I0,0 34 
9,0 62. 

I0,0 90 
I0.0 27 
12,0 42 

9,25 2.31 BX 
13.50 2.31 BX (11) 0,45 0.06 " 
12,64 2,43 BX (12) 0,08 tr, " 
10,13 2,19 BX (13) 0,29 0,08 " 
10.64 2.19 BX (14) 0,18 0,14 " 
II,13 2.58 BX (15) 0,16 0,I0 i.I~,. " .  
8.13 2.58 BX (16) ...6fro ~--V ;'~'~ 
8,25 2e79 BX (17) 0,25 0,03 " " 
9,25 2,79 BX (18) 0,14 0.05 " " 
9.69 2.28 BX (19) 0.26 0.09 " " 
8.88 2,28 BX (20) 0.2.1 0.12 " " 

10.06 2,27 BX (21) 0.29 0.04 " " 
15,50 2,27 BX (22) 0.14 0.17 " " 
I! 6~i~_2a44 BX (36) 0.26 0.13 " "~- 
12,06 2.44 BX (37) 0.18 tr, " " o~ 
3.50 2,40 BX (38) 0,13 " " " 
4.75 2,40 BX (39) 0.13 " " " 
4,50 2,37 BX (40) 0,08 " " " 
7.25 2.12 BX (41) 0.07 0,01 " " 
5,94 2,01 BX (42) 0.08 0.01 " " 
2,64 2.63 BX (43) 0,08 tro " " 

10.69 2.28 BX (44) 0.19 0.09 " " 
8,31 2,28 BX (45) 0,15 tro " " 
6.88 2.~o BX (46) o.16 O.Ol " " 
8,13 2,33 BX (4V) 0.12 ire " " 

10,06 2,33 BX (&8) 0,I0 tr. " " 
9.00 2,28 BX (49) 0.15 0,01 " " 

12,13 2,28 BX (50) 0,18 0.01 " " 
6.00 2,33 BX (51) 0.14 0.01 " " 
5.25 2.25 BX (52) 0.12 tr, " " 

I0,00 2.33 BX (53) 0.18 " " " 
17,19 2,68 BX (69) 0,16 " " " 

4.88 2,25 BX (72) 0,05 " " " 

11,38 2.50 BX (70) 0,09 " " " 

(lo) o.14 o.12 " " A ~ . ,  

. 

. 

II 



CORE S.~-~PLE LOG, D. D. H. Su No. I -- cont'd. 

ASSAYS 

~ Footage 
From To Interval Re- 

(ft.) covery% 

300.0 306.0 6.0 20 
306.0 312a0 6.0 28 
312.0 315.0 3.0 70 
315.0 322,0 7,0 77 
322,0 330.0 8.0 58 

Weight Sp.G Hole 
(lbs.) __ Slz__~e No. 

2.56 2.zo BX (71) 
3.~3 2.22 BX (73) 
3.00 2.48 BX (74) 
8.64 2.24 BX (75) 
6.25 2.30 BX (76) 

Jacobs E] Paso 
Control U m ~  
Ag Cu Ag Cu 

0.]4 tro n.~. noS. 
0.O9 0.01 " " 
0.12 tr. " " 
0.].2 tr, " " 
0.14 0.03 " " ~1 ~ o  

330.0 337,0 7,0 50 
337.0 343.0 6,0 0 
343.0 347.0 4.0 95 
347.0 355.0 8,0 8--6 
355.0 360,0 5.0 99 
360,0 365,0 5,0 99 
365,0 370.0 5.0 98 
370.0 375.0 5.0 98 
375,0 380,0 5.0 102 

6.50 2.16 BX (77) 0.15 0°01 " " ~,I~ 
( . . . . .  no  c o r e  r e c o v e r y . . . . . )  ~ ~o~,~l~,p 
6.64 2.57 BX (78) ~ 0.33 tr, " "~e (.n~p 

BX--(79)~0.12 0,23 ~LScb' .... ,~ " ~" 16.25 2,74 
12,00 2,90 
11,50 2,90 
10.81 2,75 
II.00 2.75 
10,50 3.05 

BX (~0) C"0,18 0 . ~  ~ " " ~ - - ' ~ .  
BX (81))0,34 I.[:)8~. ('6,10 0.3 
Bx (84) "~0.19 0.81(',~A,0.40 2.22>.~ I ' ' - 2  ~ 
BX (85) I0,36 1,893 /0,I0 0,80k___E 
BX (86) 0.12 0.25 k,_O,,30 2,O6~ 

380,0 385,0 5.0 102 
385.0 390.0 5,0 99 
390,0 395.0 5.0 99 
395,0 400,0 5.0 99 
400,0 405,0 5.0 ~99 
405~0 410o0 5.0 99 
410.0 415,0 5.0 99 
415.0 420,0 5.0 98 
420.0 425e0 5,0 98 
425.0430,0 5,0 99 
430.0 435,0 5.O 99 
435,0 445.0 1000 99 
445,0 455,0 I0,0 99 
455.0 465.0 10,0 I00 
465e0 475,0 10,0 I00 
475,0 485,0 IO.0 99 
485,0 495,0 10,0 99 
495.0 505,0 i0.0 102 
505.0 515.0 i0.0 95 
515,0525~0 I0,0 97 
525,0 535,0 I0,0 94 
535e0 551,0 16,0 83 
551,0 561,0 10,0 I00 
561,0 5Tl.O 10.0 I00 
571.0 581e0 I0.0 97 
581,0 591,0 I0.O 100 
591,0 610,0 10,0 I00 
60!,0 611,0 10.0 98 
611,0 621,0 10,0 99 

13,00 3.05 BX (87) 0,10 0,15 n.a. n.a. 
12.50 3.33 BX [S8) 0.16 0 ~  0~10 0.45 
12.50 3,33 BX (89) 0.08 0.13 n.a. n.a. 
14.13 2,61 BX (90) 0,05 tr. " " 
I0,69 2.61 BX (91) Oe08 " " " 
12,13 2.96 BX (92) 0,09 " " " 
13.25 2.96 BX (106) 0,18 0,!3 " " 
9,25 2.68 BX (107) 0.11 0,07 " " 

12,13 2~68 BX (108) 0 . 1 4  0,09 " " 
11,25 2.~7 BX (109) 0~I0 ire " " 
13,0 2.~ BX (iiO) 0,12 0.04 " " 
22,75 2.76 BX (III) 0,12 0,05 " " 
2~.38 2.74 BX (112) 0,15 0,01 " " 
22.64 2,81 BX (113) 0,12 0.0! " " 
24,38 2.70 BX (114) 0,15 0,03 " " 
23.25 2.75 BX (115) 0.08 ire " " 
18.00 2.83 BX (116) 0.09 tr. " " 
18,88 2,54 BX (117) 0,06 " " " 
21,19 2,68 BX (118) 0,12 " " " 
23,19 2e82 BX (119) 0,13 0,03 " " 
23.81 2.82 BX (120) 0.07 tr, " " 
36.50 2,65 BX (121) 0,08 0,01 " " 
19,0 2.54 BX (122) 0,I0 tr, " " 
20.75 2.53 BX (123) 0,13 " " " 
23,25 2.68 BX (124) 0,15 OQ07 " " 
24e56 2,77 BX (125) 0,21 1,00 0.10 0e97 
24,06 2,81 BX (126) 0.09 0.01 n.a.n.ae 
22,56 3,27 BX (127) 0,14 Oe05 " " 
20,94 2e69 BX (128) 0,09 0,09 " " 

I 



C,7,P~ Sk~IE LOG, D. D. H. Su T,~o. I -- cont'd. 

Footage 
From To 
(ft,) 

621.0 631,0 
631.0 641.0 
641.0 651.0 
651.0 66190 
661.0 671.O 
671.0 681,0 
681,0 691.0 
691.0 701.O 

Interval Recov- Weight Sp.G Hole 

I0,0 97 26,56 2.49 
I0.0 I01 22.69 3.17 
10,0 98 26.88 3,03 
10.0 98 16,50 2,95 
I0,0 97 II.75 2,69 
IO.0 97 15.50 2.42 
I0.0 96 13.75 2.70 
i0,0 98 !3~75 2,61 

Ag Cu Ag Cu 
No. oz. 

BX (129) 0,13 0.01 n.a. n.a, 
BX (130) 0.08 tr. " , 
BX (131) 0.07 tr. " " 
AX (132) 0,140.07 " " 
AX (133) 0.I0 tr, " " 
AX (134) 0,12 " " " 
AX (135) 0.I0 " " " 
AX (136) 0.15 0.01 " " 

0.0 701.0 701+0 84.1% 2.55 

AVERAGE LENGTH OF DRILL RUN: 6o6 ft. 

RECOVERIES: 
O~ide Zone: 0.0' - 353.0' - 75~8% 
Sulphide Zone: 353~0' - 701,0' - 95.0% 
Over-all: 0,0 t - 701,0 t - 84,1% 

(Note: A c~nparison of core recoveries for the various 
core bit sizes (NX, BX, AX) would be meaningless 
in this hole.) 

SPECIFIC GRAVITIES: 
Oxid e Zone: 0.0 - 353.0' - 2,37 
Sulphide Zone: 353,0 t - 701,0' - 2978 
Over-All: 0.0' - 70!~0' - 2.55 

~SAYS: 
Oxide Zone: 0.0 - 353.0 t - 0.14 Oz. Ag 0,03% Cu 
Sulphide Zone: 353~0' - 390,0' - 0.23 oz. Ag 0.84% Cu 

390,0 - 701.0' - 0,3_1 oz. Ag 0,05% Cu 
353,0' - 701,0 t - 0.12 oz. Ag 0,13% Cu 

0ver-All 0,0' - 701.,0' - 0.13 oz, Ag 0.08% Cu 
Sulphide within BX pipe (353.0-601.0) 0.13 on Ag 0.08% Cu 

i III 



C01<E, ~SAMPLE LOG -D. P. H. No, 2 

Footage 
From To Tnterval 

(~q) 

0.0 3,0 3.0 
3,0 7,O 4,0 
7.0 29,0 22=0 

29.0 34.0 5.0 
34.0 44,0 I0.0 
44,0 64,0 20,0 
64,0 83.0 19,0 
83.0 !02aO 

102.0 13~.0 
138.0 125.0 
!25~0 135.0 
125.0 147.0 
147.0 153.0 
153.O 159.0 
159,0 165.0 
165,0 169e0 
169.0 174e0 
!74,0 184.0 
184eO 190~O 
190.0 200~0 
200,0 208.0 
208.0 212.0 
2].2.0 2!8.0 
218o0 224.0 
224.0 233.0 
233.0 237,0 
237.0 243.0 
243.0 248,0 
248.0 253.0 
253,0 256,0 
256,0 266,0 
266,0 272,0 
272,0 278.0 
278.0 288.0 
288.0 300,0 
300,0 309,0 
309,0 315,0 
315,0 323,0 
323,0 329,0 
329,0 334,5 
334,5 340.0 

• ~h.,340,0 346,0 
i346.0 353,0 

353,0 361,0 
361o0 367,0 

19.0 
16.0 
7o0 

IC.O 
!2~0 
6.0 
6.0 
6.0 
4.0 
5.0 

IO.0 
6.O 

I0,0 
8,0 
4,0 
6,0 
6,0 
9,0 
4,0 
6,0 
5.0 
5.0 
3,0 

I0.0 
6.0 
6.0 

I0.0 
12,O 
9,0 
6.0 
8.0 
6,0 

5 .5  

7 , 0  
8 , 0  
6 , o  

ASSAYS 

Recov- 

ery. % 

Oc 

95 
50 
76 
90 
95 
58 
16 
4o 
94 
27 
23 
35 
28 
63 
42 
/+6 
86 
80 
94 
76 
98 

118. 
83 
68 
45 
45 
16 
36 
4o 
28 
85 
75 
59 
47 
37 
77 
86 
75 
6O 
91 
88 

I00 
96 

I00 

S_~__G. Size No. A[~ oz, Cu ~ 

E1 Pa so 
Jacobs Control Umpire 

~ .  c~___i_ 

(3~" drive pipe cemented in place) 
I0,06 2,53 NX (210) n.a. n.e. 
31.50 2.].5 NX (211) " " 
11.06 2.24 ~x (212) ,, ,, 
13,81 2.03 NX (213) " " 
73.94 2.17 NX (214) " " 
32,75 2,36 NX (215 " " 
16~25 2.06 NX (216) " I. 
11.25 2.17 NX (217) " " 
6.69 " 1.99 NX (218) . " " 

16.75 1.96 NX (219) " " 
9~75 2.27 ~X (220) " " 
4.75 2.34 BX (221) " " 
4.13 2.27 BX (222) " " 
9.00 2.42 BX (223) " " 
6.25 2.34 BX (224) " " 
7.13 2,05 "BX (225) " " 

15.88 2,32 BX (226) " " 
7.00 2.05 BX (227) " " 

19.75 2.25 BX (228) " " 
11.81 2.02 BX (229) .1 .. 
9,75 2,25 BX (230) " " 

19.50 2.12 BX (231) " " 
12j25 1,67 BX (232) " " 
13~88 2464 BX (233) " " 
4.56 2.68 BX (234) " " 
8.00 2.82 BX (235) " " 
4,00 2,07 BX (236) " " 
5,64 2.57 BX (237) " " 
3.75 2,39 BX (238) " " 
4.88 2.51 BX (239) " " 
13.00 ' 1.96 BX (240) " " 
10.75 1.89 BX (24!) " " 
15,44 2.80 BX (242) " " 
11,25 1,99 BX (243) " " 
6,00 2,02 BX (150) 0~14 tr~ 
9.00 1.94 BX (15]) 0~!7 " 

~5,13 2.43 BX (152) 0,10 " 
8,50 2,43 BX (153) O,11 " 
9,38 1,76 BX (154) O,16 " 

11.25 2.20 BX (156) 0.18 0.26 
25,25 2,23 BX (152) 0.21 0,62 
20,94 3,02 BX (158) 0.09 0,15 
20.13 2.19 BX (159) 0~16 1.35 

It 11 

. . 

I? 

W W 

t! W 

fl I! 

11 lI 

11 n 

11 11 

11 . 

. 11 

. It 

. . 

. t! 

. tI 

. It 

I! II  

11 11 

II 11 

II  11 

II  11 

11 II 

11 11 

II  II  

II  II  

II  II 

11 II 

II  

11 l -  ! 
" ! 
t! . 

11 . 

t! 1! 

I| . 

. N 

. w 

. . 

II 11 

II  II  

II II 

11 II 

11 II 



• CO~ S.LFqPLI; LOG -- D. D. H. No. 2, cont'd. 

ASS&YS 

W 

~t 

Footage 
From To 
(ft) (ft.) 

367,0 377,0 
377,0 387,0 
387,0 391,7 
391,7 401,7 
401,7 4/0.0 
410.0 420,0 
420.0 426,5 
426.5 436.5 
436,5 446.5 
446.5 456.5 
456.5 462.0 
462.0 472.C 
472,0 477.C 

Interval Recov- 
(ftA) ery% 

!0.0 iO0 
i0,0 87 
4,7 IO0 

I0,0 98 
8.3 93 

I0.0 99 
6.5 I00 

i0.0 99 
!0,0 97 
i0,0 99 
5,5 91 

I0,O 94 
5.0 i00 
2,0 I00 

lO.C 86 
10.C I00 
I0,0 97 
!0.0 88 
IO,C 89 

477.0 479.0 
479.0 489.0 
489.0 499.0 
499.0 509.0 
509.0 519.0 
519.0 529.0 
529.0 535.0 
535.0 539.0 

6,0 62 
4.0 !00 

Weight Hole 
(Ibs.) ~ Size No~ 

E1 P~ so 
Jacobs Control Umpire 
A~oz. c~  ,~ A~ oz. 

30,50 2,54 BX (160) 0.O9 
26,13 2.26 BX (161) 0,II 
I0,00 2.79 BX (166) 0.09 
13,25 3.15 AX (167) 0,12 
8,50 2,69 AX (168) 0,08 

!6,00 2,76 iX (169) 0,07 
11,38 2,10 AX (170) 0.II 
15.50 2,72 AX (171) 0,I0 
15525 1,71 .iX (172) 0,10 
15,25 2,93 AX (173) 0,12 
7,00 3.]3 /iX ( 1 7 4 ) 0 , 1 5  

15,06 2,46 AX (175) 0,14 
7,00 2.34 AX (176) 0.12 
3,75 2,95 &X (177) 0,07 

10,50 2,55 AX (178) 0,06 
14,25 3,06 KX (179) 0,09 
13.25 2.51 AX (180) 0,12 
11.13 2,82 AX (181) 0.11 
14.44 2,63 AX (182) O.15 
5,50 2,59 AX (183) 0,12 
5,00 2,27 A.X (184) 0,08 

0.24 n.a. n.a. 

0,37 " " 
O. 21 " " 
0 o 28 " " 
0.35 , ,  

0.36 i ~ /  " " 
0.22 " " 
0.36 " " 
0.42 " " 
0..26 " " 
0.33 " " 
0,48 " " 
O, 59 " " 
0,04 " " 
0,06 " " 
0.18 ~_ ~.i, " 
0,06 S~ - " 
0,I0 " " 
0.16 " " 
0,74 " " 
0.29 " " 

539.0 548.0 
548.0 556,0 
556.0 560.0 
560.0 567.0 
567.0 577.0 
577,0 583,0 
583.0 58%0 
589.0 594.0 
594.0 596.0 
596e0 609,0 
609.0 619.0 
619,0 629.0 
62%0 638,0 
638.0 643.0 
643.0 648.0 
648.0 653.0 
653.0 658.0 
658.0 663.0 
663,0 668.0 
668,0 673,0 
673,0 678,0 
678,0 683,0 
683,0 688,0 

9,0 61 
8,0 99 
4,0 I00 
7,0 70 

!0.0 87 
6,0 108 
6,0 95 
5,0 38 
2.0 5 

13.0 63 
I0.0 99 
!0,0 !00 
9 . 0  98 
5.0 I00 
5,0 I00 
5.0 I00 
5.0 I00 
5,0 I00 
5.0 I00 
5,0 3.00 
5.0 I00 
5.0 !00 
5.0 I00 

5.88 1.74 AX (185) 0.15 0.89 " " 
6.25 2.26 AX (203) 0.18 0.76 " " 
5.69 2.42 AX (204) 0.15 0.39 " " 
6,31 2,87 AX (2~5)) 0.09 0,51 ,. " " 

11,50 2,88 AX (206) 0.12 0.41 " " 
9.75 2.19 AX (207) 0.14 1.07 /~-~ti:'lq& " 
7.50 2.77 AX (208) 0.08 0,37 #~ " " 

11.31 
13.31 
12.88 
11.50 

3,00 2~13 AX (209) 0.45 5.19 
(too little core to prepare assay pulps)L~o 

2o65 1.05 
2.75 0,83 
2~58 0,42 
2.62 0,97 

7,94 2.8~ 2.5i 
7.25 2.33 1.33 
7,75 2,99 1,95 
6,00 2,23 AX (257) 0,18 4,86 

AX (250) 0.12 
AX (251) 0,16 
AX (252) 0,13 
AX (253) 0.15 
AX (254) 0,14 
AX (255) 0.13 
AX (256) 0,/2 

7.31 2.51 
7.19 2.TI 
6.75 2.58 
7.64 2.46 
6.75 2,67 
6,56 2,74 

AX (258) 0,!5 0.12 
AX (259) 0,22 0,28 
AX (260) 0.17 1.87 
AX (261) 0,12 0.14 
AX (262) 0,19 0,16 
AX (263) 0.15 0.13 

n,d. 5,70 

n,d, 1.31 
n.Se n~8. 

noa. nea. 
. II 

n,d, 2,51 
n,d, 1.26 
n,d, I,92 

n~d~ 4.85 
n~. ~ nAB,. 

nea6 n~ae 
. W 



CORE.. SAMPLE LOG -- D. D. H. No. 2~ con,'de 

Footage 
From To 

688.0 698~0 
698.0 708.0 
708.0 718.0 
718.0 728e0 
728.0 738.0 
738.0 748.0 
748.0 758.0 
758.0 768.0 
768.0 778o0 
778.0 788.0 
788.0 798.0 
798t0 802o0 
802.0 812.0 
812.0 821.0 
8ZI.0 831.0 
831.0 841.0 
841,0 851.0 
851.0 861.0 
861.0 870.0 
870,0 .880,0 
880.0 890.0 

Int, rval Re cov- 
(f t ,)  

0,,0 890,0 

E] Paso 
Weight Hole Jacobs Control Umpire 
(ibs.) Sp.G. Siz___~e No. AZ oz. ~ Ag oz. 

I0.0 101 i0~88 2°79 AX (264) 0.12 0.Ii n.a. n~a. 
I0.0 • 102 14.75 2.62 AX (265) 0.24 0.31 " " 
I0.0 101 13.56 2.40 AX (266) 0.13 0.29 " " 
I0.0 102 14.00 2.63 AX (267) 0.26 0.42 " " 
I0.0 99 11.06 3.07 AX (268) 0.13 0.I0 " " 
i0.0 102 14.13 2.49 AX (269) 0.I] 0.14 " " 
10.C 102 14.19 2.51 AX (270) 0.17 0.07 " " 
I0.0 102 13.94 2.65 AX (271) 0.14 0.02 " " 
I0.0 I00 12.56 2.67 AX (272) 0.15 0.04 " " 
I0.0 I01 13.00 2.40 AX (273) 0.12 0.05 " " 
I0.0 i01 13.19 2.45 AX (274) 0.17 0.02 " " 
4.0 45 5.38 2~91 AX (275) 0.14 0.II " " 

I0.0 I01 10.31 2.62 AX (276) 0.07 0.05 " " 
9.0 101 11.81 2.33 AX (277) 0.27 0.07 " " 

I0.0 I00 13.31 2.36 AX (278) 0.19 0o06 " " 
I0.O 98 12.64 2.66 AX (279) 0.I0 0.04 " " 
I0.0 98 13.00 2.34 AX (280) 0.15 0.12 " " 
I0~0 I01 12.81 2.58 AX (281) 0.16 0.13 " " 
9.0 89 9.69 2.31 AX (282) 0.21 0.02 " " 

I0.0 96 12.13 2.53 ~ (283) 0.20 tr. " " 
lO.O lO2 11.13 ,2.50 AX (284) 0.25 0.06.,. ' ,  , '  

890.0 81.3 2.43 

AVERAGE LENGTH OF DRILL RUN: 7,~ ft~ 

RECOVER]ES: 
Oxiae zone: (0.0' - 341.0 T) 59.8% 
Sulphide zone: (341.0' - 890~0') 94.5% 
Over-all: (0.0' - 890.0') 81.3% 
Sulphide zone - BX size (34!.0-392~0') 94.9~ 
Sulphide zone -AX size (392~0' - 890.0') 94.5% 

SPECL~IC GRAVITL~8: 
oxlme zone : (0.0' - 3AI.O t) 2.21 
Sulphide zone: (341.0' - 890.0') 2.56 
Over-all: (0.0' - 89060') 2.43 

ASSAYS," 
Oxide zone: (300.0' - 341.0') 0.14 oz, Ag tr, % Cu 
Sulphide zone: (341.0' - 890.0') 0.14 oz. Ag 0.45 % Cu 
Over-all (300.0' - 890.0') 0,14 oz. Ag 0.~3 % Cu 
Best 25 ~ foot run (629,0 r - 658,0') 0,14 oz. Ag. 2.14 % Cu 
Be~t 50~ " " (609.0' - 658.0') 0.15 oz. Ag 1.52 % Cu 
Best I00 + " " (577~0 - 678.0') 0.16 oz. Ag I.36 % Cu 
Sulphide within BX pipe (341.0 - 658.O) 0j13 oz. Ag 0.67 % Cu 



CORE SAMPLE LOG -D. Do H, No. 3 

from 
Footages 

to interv. 
C~t) 

0.0 i0.0 i0,0 
I0.0 20.0 I0.O 

 OoO 
 o.o 

50.0 60.0 i000 
60.0 Zo.o zo.o 
70.0 80,0 i0.0 
80.0 90,0 i0.0 
90.0 i00.0 i0°0 

i00o0 ii0oO 10.O 
ii000 12000 i0.0 
120.0 130o0 lO,O 
130.0 140.0 i0°0 
140.0 150.0 I0.0 
15000 160.0 i0.0 
160°0 170o0 i0.0 
170,0 180,0 i0,0 
180.0 190.0 lO°O 
190,0 200,0 lO,O 
200,0 210.0 i0.0 
210.0 222,0 12.0 
222.0 230.0 8.0 
230.0 240.0 i0.0 
2~0.0 250.0 i0.O 
250.0 260o0 I0.0 
260.~ 270.0 i0.0 
270.0 280.0 i0.0 
280.0 290.0 I0.0 
290.0 300.0 i0.0 
300.0 310,0 i0o0 
310,0 320.0 I0.0 
320.0 3~0.0 i0o0 
330.0 3~o.o io.o 
340.0  390.0 10 .0  
350,0 360o0 i o . o  
36o.0 3 7 0 . o  1o.o 
370.0  38o.o 1OoO 
380.0  ~9o.o 1o.o 
390.0 ~00.0 I0.0 
~00.O 410.0 lO,O 
410,0 419.0 9,0 
419.o 421.0  2 .0  
421.0  428.0  7,0 
428.0 43%.4 6.3 

~ e c .  weight 
( Ibs. ) 

Hole 
si z___.ee 

63 
53 
80 
97 
67 

60 
43 
69 

81 
99 
82 
82 
90 

104 
95 
78 
84 
65 

IO0 
100 

96 
9k- 
88 
89 
69- 
77 
82 
89 
73 
60 

39 
33 
83 
90 
60 
50 
95 

29.56 
18.13 
34.19 
36o31 
27.94 
23079 
35.38 
25o7~ 
16.29 
33.69 
24.32! 

98.94 
46000 
42.75 
47.00 
47.64 
5z.5o 
24..38 
46.13 
34.06 
35,25 
37.88 
33.38 
35.81 
34.56 
32.25 
16.00 
22.81 
25o81 
3o.19 
26.00 
18.~4 
18.19 
19.13 

9ok4 
9.38 

24.00 
24.00 

27.25 

4" 
3.5" 
3.9" 
3.5" 
3.5" 
3.9" 
3.9" 
3.5"  
3 .9"  

• 5" 
3 o 5" 
3.5" 
3.9"  
3.9" 
3.5" 
3.9" 
3.9" 
3 . 9 "  

I1 

t t  

11 

n 

W 

W 

)! 

n 
. 

I! 

n 

H 

H 
. 

M 

H 

N 

N 

Assay~ 
Jacobs cont E~ Pa~e 
A~ oz ~ A_~ 

(285) n.a. n.a. n.a.n.a. 
(286) " " " " 
(287) " " " " 
(288) " " " " 
(289) " " " " 
(290) " " " " 
(291) " " " " 
(292) " " " " 
(293) " " " " 
(294) " " " " 
i299~ I I! " I! t! 11 | |  I t  t l  

" " " " 

11' N I1' I I  

(299) " " " " 
(300) " " " " 
(301) " " " " 
(302) " " " " 
(30~) " " " " 
(36~) " " " " 
(305) " " " " 
(306) " " " " 
(307) " " " " 
(308) " " " " 
(309) " " " " 
(310) " " " " 
(311) " " " " 
(312) " " " " 
(313) " " " " 
(314) " " " " 
( 3 1 5 )  " " " " 
( 316 ) " " " " 
(317) " " " " 
(318) " " " " 
(319) " " " " 
(320) " " " " 
(321) " " " " 
(322) " " " " 
(323) " " " " 
(324) " " " t .... 
(325.) 0.31 tr. I 
(326) 0,32 tr. " I 
(~28) 0,~5 tr, " " 
(329) 0.~9 1,05 " " 
(330) 0.35 1.43 " " 



fro__.~m 
footages 

to 

Assays 
% weight Hole Jacobs E1 Paso 

inter, re=. ~ size No. A~ oz ~ A~ oz 

434.4 
h40.O 
447.0 
h49,o 
452.o 
462.0 

~ 0o0 
0.0 

490.0 
500°0 
511.0 
518.o 
527.0 
537.0 
547.0 
553.0 
562.0 
572.0 
582.0 
992.0 
602.0 
612.0 
614.0 
624.0 
63)I,0 
639.0 

440.0 
447.0 
449.0 
452.O 
462.0 
470.0 
~80.0 
490°0 
500.0 
511.0 
518.o 
527,,0 
537.0 
547.0 
553.0 
562.0 
572.0 
582.0 
592.0 
602.0 
612.0 
614o0 
624.0 
34.0 
3.9°0 

6[~.0 

5o7 86 16.94 NX (331) 0.23 0.91 " " 
7.0 99 28.25 " (332) 0.27 0.37 "~/~,~ ~iz, S " 
2.0 lO0 7.88 " (333) 0.39 3.31 "--~- 
3.0 i00 ii.06 " (334) 0.33 0.56 ,, 9~ . 

I0.0 i00 38.56 " (335) 0.25 0.27 " " 
8.0 I00 38.64 " (336) 0.27 0.37 " " 

42.81 lo. o lOO " 13dTl o. 15 o.~ " ', 
lOoO i00 ~ " (327) 0.29 0.13 " " 
lO.O i00 43.06 " (338) 0.31 0.06 " " 
II.0 91 22.69 BX 0.16 0.04 " " (3~9) 
7.0 81 13.00 " (3 O) 0.21 0.08 " " 
9.0 i00 23.06 " (341) 0.18 tr. " " 

i0.0 94 20o31 " (342) 0.16 0.01 " " 
21.64 lO. 0 98 " ( 343 ) O. 15 tr. " " 

6.0 98 12.69 " (344) 0.17 0.05 " " 
9.0 53 10.06 " (345) 0.14 0°02 " " 

i0.0 96 21.75 " (346) 0.25 0.05 " " 
i0.0 98 21.94 " (347) 0o31 0.14 " " 
i0.O 96 22o44 " (348) 0.26 0,07 " " 
i0.0 98 19.64 " (349) 0.33 0.03 " " 
1o.o 88 8 . , , 3  " (350) o . 3 5 9  0, ,06 ,, . 
2.0 i00 4.9% " (351) 0.38 0.02 " " 

i0.0 18 3-25 " (352) 0-39 0.05 " " 
lO.O 59 8.81 " (353) o.15 0.03 " " 
5.0 92 ll.O0 " (354) 0o26 0.07 " " 
5 . 0  92 9.19 " (355) 0.24 0:08 " " 

AVERAGE LENGTH OF DRILL RUN: 6.44 feet 

RECOVERIES: 
Oxide zone 0o0 to 421.0 ft. 74.6~ 
Sulphide zone 421.0 to 644.0 ft. 8706~ 
Over-all 0.0 to 644+.0 ft. 79oi~ 

ASSAYS: oz A~ 
Oxide zone 400.0 - 421.0 ft. 0.32 
Sulphide zone 421.0 - 644.0 ft. 0.25 
Over-all 400.0 - 644.0 ft. 0.25 
Best 25 ft run 421.0 - 449.0 ft. 0.2~ 
Sulphide within BX pipe 421.0 - 490.0 ft. 0.26 

cu 

tr. 
0.23 
0.21 
ItlO 
0.62 

noa. = not assayed 

I III I 
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ASARCO Southwestern Exploration Division 

February 19, 1991 

J 

W.L. Kurtz 

H.J. Downey's Report 
Summary 1990 Drilling 
Thunder Mountain Project 
Santa Cruz County, AZ 

I submit Mr. Downey's report on the 1990 drill results at the Thunder 
Mountain Project, Santa Cruz County, Arizona. 

The drilling was successful in expanding the zone of shallow copper 
mineralization and confirming a lower zone of lesser overall grade. 

Full logs of the drilling and individua] assay logs are available in 
the f i I es. 

JDS:mek / James D. Sell 
/ 

Att. / 

CC : R.L. Brown 
F.T. Graybeal 
H.J. Downey (w/o art.) 



MEMORANDUM 

TO: James D. Sell 
FROM: Harold Downey 
DATE: February 7, 1991 

SUBJECT: Summary of 1990 Thunder Mountain Drilling Project; 
Discussion of lithologic relationships, mineralization, 
ore grades and reserves; Recommendations 

Core drilling of six holes at the Thunder Mountain project was 
completed December 21, 1990. The holes were designated BB-2 
through BB-7, four of which were angled and two vertical. BB-2, 
BB-3, and BB-6 were located at the old TM-8, TM-II, TM-12 drill 
site. BB-4 was located approximately halfway between the above 
site and the site of TM-9, another earlier hole. BB-5 was drilled 
at a shallow angle (80 ) due south from TM-9 and BB-7 was drilled 
vertically from the old site of BB-I on the ridge near the "Bucket 
Breccia" adit. 

Lithologies 

The rock units intercepted in the 1990 drilling were of 
volcanic origin as was expected from the earlier drilling. The 
various sequences are indicative of chaotic processes which could 
be expected in a diatreme environment. Many of the units are 
fragmentals, some are tuffaceous in appearance, others are seen as 
slump breccias and intrusive breccias. I would suggest the 
possibility of a caldera system here but at this writing I do not 
have background data of others who have worked the Patagonia Range 
to know if this is a valid assumption. 

The predominant rock type is an intensely altered quartz 
feldspar porphyry which was found in all holes except BB-7 and the 
earlier hole BB-I both of which are somewhat separated in distance 
laterally from the main focus of drilling. Thin section analyses 
by Sid Williams (report of 9/26/90) define the alteration 
assemblage as dominated by pyrophillite, with sericite, alunite and 
kaolinite subsidiary. Williams classified the unit as probably 
dacitic in origin, but also said this was difficult to determine 
because of the intense alteration. There may be a relationship 
with the rock found in BB-7 which I logged as Rhyodacite (others 
have called it Silica Tuff in BB-I) and the QFP although I did not 
note a porphyritic texture in the Rhyodacite. 

Intrusive breccias are found at random intervals (without 
apparent continuity between holes) in all holes drilled this 
period. In addition to these breccias, tuffaceous agglomerates 
(lapilli turfs) are also common. The distinguishing features 
between these units is mostly fragment size and angularity; the 
breccias contain fragments to 3" diameter which are generally 
angular whereas the tuffs have mostly grit to l" fragments that are 
mostly subangular. Both of these units have a QFP matrix. 



A unique siliceous rock is found near the bottom of BB-2, also 
at the bottom of TM-II and TM-12. Fragments of brown chert (or 
very fine-grained quartzite) are bonded in a siliceous matrix so 
that total composition amounts to greater than 90% silica. I 
logged this unit as brecciated chert. The TM logs refer to it as 
silica breccia but descriptions match. The intercepts in the three 
holes form a plane which strikes N40W and dips 3~ NE. 

Mineralization 

There is no obvious relationship of mineralization to 
lithology and although permeabilities caused by alteration may have 
been a factor in supergene enrichment, the overall intensity of 
the alteration has blurred such relationships, if they exist. 
Quartz/sulfide veining is stronger in and adjacent to some of the 
breccia zones (usually fault breccias) but not consistently. The 
entire volcanic system in this area is highly pyritic, however the 
period of copper sulfide emplacement was probably after the pyrite 
(Williams, 9/26/90). Williams describes a sequence of pyrite with 
occasional large grains of satellitic sphalerite followed by copper 
sulfides, the earliest of which were bornite and chalcocite which 
in turn has, in some places, altered to covellite. Other minerals 
reported in earlier drilling and in Williams report include the 
sulfosalts, enargite and terahedrite/tennantite. I did not 
identify either of these in my logging but some of the fine- 
grained black specks seen could well have been either or both. 
Certainly the anomalous silver values may represent the presence 
of tetrahedrite. 

Ore Grades & Reserves 

The 1990 drilling coupled with earlier work has defined copper 
mineralization with higher grade sections separated to "upper" and 
"lower" zones. Although some intercepts in the lower zone are of 
good grade (+0.5 % Cu), continuity is lacking. Although collared 
in the same general area, the angle holes fanned out from TM-8 show 
a zone of + I00 feet of vertical thickness averaging +0.4 % Cu 
beginning near surface. TM-8, a vertical hole, did not hit any 
appreciable values until a depth of 1404 . The reason for this 
negative anomaly is unclear but may be due to the close association 
with the stream bed in the canyon bottom. BB-4, a vertical hole 
collared 5004 easterly from the above holes, intercepted a solid 
first 2004 of +0.4 % Cu. 

Obviously, data points are meager and some fill-in work is 
necessary (refer to Recommendations & Attachments), however a 
reserve of 8 million tons of shallow mineralization at a grade of 
+0.4 % Cu is possible, located along the canyon bottom from 250" 
west of TM-8 to 2504 east of BB-4 and 250 ~ each side from the 
canyon bottom (block shown on Attachment "B"). This block would 
have practically nil stripping ratio (shallow overburden only); if 
it can be connected to the +0.4 % Cu zone found in BB-I, then 
reserves could be at least doubled and stripping ratio would still 
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be in the i:i range. 

Recommendations 

If on-going metallurgical testing is favorable and mining and 
environmental considerations are within ASARC0"s parameters, then 
additional drilling will be necessay to confirm grade/tonnage 
figures. Because of the steep canyon walls, drilling off the road 
in the canyon bottom will be difficult. Initially, a line of 
vertical holes along this road spaced every i00" and drilled to a 
minimum depth of 300" should be considered. Inasmuch as future 
evaluation is mostly a sampling problem, these could be rotary 
drilled. Further angle drilling outward from the canyon bottom 
(road) could follow. In order to drill holes from locations on the 
canyon sides some ingenuity will be required but could be 
accomplished. Detailed drilling could conceivably encounter better 
grades and depth continuity and if such were the case, reserve 
figures could be increased substantially. Drilling off the access 
road to BB-1, BB-7, extending this road westerly and drilling from 
it, would be useful in determining the southern limits of 
mineralization found in BB-I and also determining if the BB-I 
mineralization is connected to the mineralized areas to the north 
and west. 

Attachments: 
"A" Summary of Logs of BB-2 through BB-7 Drill Holes 

"B '° Location Map Showing Drilled Areas, Reserve Block, 
and Recommended Drilling 

"C-I" through "C-4 " Vertical Sections 

i"=i00" Scale Model of Drill Holes (in office only) 

Harold J. Downey Date 

3 



Attachment "A" 

Summary of Legs of BB-2 through BB-7 Drill Holes, Thunder Mountain 
Project, 1990 

BB-2: Coord N: 1710,OlO, 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~-884. 
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~-3524: 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 ~. 
501.54-511.54: Agglomeritic Scoria - brown, pumiceous, vesicular 
fragments in ash matrix. 
511.54-516.5 ~ (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-II & TM-12. 

BB-2 Assays Interval Footage Cu % Ag opt 
40-140 i00 0.47 0.07 
140-180 40 0.04 0.i0 
180-360 180 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 

144-5554: Quartz Feldspar Porphyry -White to light grey, intensely 
altered to pyrophillite, lesser sericite, kaolin. Minor pyrite 
veining to 1104 , then increasing to 1604 . Multiple fault zones 
(gouge & breccia) 164~-184 ~ and 217.5~-2454. Chalcocite/covellite 
mineralization rims pyrite grains, also with pyrite in hairline, 
random veinlets. Mineralization weak below 1004 . 
5554-640~: 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 0.60 0.04 
90-500 410 0.07 0.03 
500-720 220 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 5054 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 0.47 0.04 
190-390 200 0.07 0.08 
390-610 220 0.24 <0.01 

BB-5: Coord N: 171,550, Coord E: 866,300, Elev: 5,110, Incl: -30, 
Bearing: due South 

i0~-i07~: 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 



BB-5 continued - 
199~-257~: 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 i07~-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 7504 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-~-230 ~ 220 0.04 <O.O1 
230~-310 ~ 80 0.15 <0.01 
310~-800 ~ 490 0.04 <0.01 

BB-6: Coord N: 171,OlO, Coord E: 865,425, Elev: 5,170, Incl: -45 
Bearing: due East 

20~-368~: 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 ~ . 
368~-454~: Intrusive Breccia - Angular siiicified fragments in QFP 
matrix. Probable fault breccia 382.5- 394. Short section 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 5604 . Fault 
gouge and breccia 667~-674 ~ & 685~-692 ~. 
718~-800 ~ (BOH): Mixed Intrusive Breccia and Quartz Feldspar 
Porphyry -Mostly breccia but with short (i~-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- 0.5~ 0.12-- 
520-600 80 ~go 0.i0 <0.01 
600-760 160 0.23~ 0.02_ 
760-800 40-- 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 lO mm diameter. 
Argillic alteration intense, also sericite/pyrophyllite? Red 
hematite and goethite fills some fractures. 
27~-32~: Compacted Talc (may contain alunite) - White, very soft, 
pure mixture without fragments. 
324-41.5~: Brcciated Chert - Very siliceous grey chert (of fine 

3 



BB-7 continued - 
grained quartzite) fragments in siliceous matrix, appearance 
similar to bottom of BB-2. 
41.54-51~: 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 1444-156 ~ . 
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 4604 . 1-3 mm pyrite/chalcocite 
veinlets more common 5204-580. 

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 

12-735 723 0.027 <0.01 

Note: Dendritic black mineral noted in drill log from 480 ~ - 6304 
as chalcocite? is probably a manganese mineral as indicated by very 
low Cu assays in that interval. 

4 
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Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

Ap r i l  11, 1991 

Mr. W.K. John 
Manager - Mineral Land 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

1990 Exploration Report 
Thunder Mountain Project 
(02-007-0000) 
Patagonia Mountains 
Santa Cruz County, AZ 

Dear Mr. John: 

As per Article 2(f) of the Eighth Amendment to the Operating Agreement, 
dated January I, 1988, between Kerr-McGee Corporation and ASARCO Incorp- 
orated, I submit this Summary of Activities for the year 1990. 

Three segments of work have been undertaken: 

I. Completion of spot sampling and assaying the lower portion of 
drill hole TM-14. This has now been completed and the field 
log with assays for TM-14 is submitted as Attachment A. 

. A series of diamond drill core holes were placed in the zone of 
shallow mineralization penetrated by the K-M hole BB-I. The 
Bucket Breccia zone was penetrated by previous holes TM-8, 
TM-11, and TM-12. This past half year, drill holes BB-2 
through BB-7 have been cored into the projected zone. Results 
to date are reported in Attachment B and C. 

. The Arizona State Mine Inspector ordered all mine workings in 
the Patagonia Mountains be secured and posted. On the Thunder 
Mountain claims openings were fenced with barbed wire and signs 
posted with warnings. A memo of June 22,1990 informed Kerr- 
McGee of this compliance. 

ASARCO Incorporated RO. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue FAX (602} 792-3934 Phone (602} 792-3010 



Mr. W.K. John April II, 1991 
Page 2 

Filing of the Assessment work for the year ending August 31, 1990 was 
completed on the Thunder Mountain block and confirmed copies sent to 

Kerr-McGee on October 15, 1990. 

Total costs for the Thunder Mountain Project through December 31, 1990 

are $584,320. 

Sincerely, 

JDS:mek 
Art. 

James D. Sell 

C C :  R.L. Brown (w/o art.) 
F.T. Graybeal " ' 
W.L. Kurtz " " 
W.D. Gay " " 



ATTACHMENT A 

GEOLOGIC LOG WITH ASSAYS - DRILL HOLE TM-14 
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ATTACHMENT B 

BUCKET BRECCIA ZONE ACTIVITIES 

Attached Figure 1 is a portion of the Bucket Breccia area. Ten 
holes have now been drilled in the area to outline and determine the 
thickness/grade of the shallow level copper sulfide blanket. The 
holes are Bucket Breccia -I (BB-I), TM-8, -11, -12, and BB-2 thru 
BB-7, shown in Figures 2 thru 5. 

A review of the sections indicate an upper near surface zone of 
plus 0.4% copper, and often a deeper second zone of plus 0.4% 
copper, separated by a variable zone which ranges in grade from 
0.39% copper down to below 0.10% copper. 

Drilling has been terminated at this time. Review of the assay 
results and distribution will be undertaken as well as a 3 hole 
bottle roll test for soluble copper extration parameters, during 
the first quarter of 1991. 

I nd i v i dua l  d r i l l  hole logs and assays fo r  BB-2 thru BB-7 are 
included as Attachment C. 
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ATTACHMENT C 

DRILL LOGS WITH ASSAYS - HOLE BB-2 THROUGH BB-7 
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Southwestern Exploration Division 

April 15, 1551 

FILE NOTE 

Paperwork 
Thunder Mountain Project 
Santa Cruz County, AZ 

Mr. W.K. John, Manager-Mineral Land, Kerr-McGee Corporation will 
terminate on April 30, 1951. 

After that date, address all correspondence and reports to: 

Mr. Harold W. Holmberg 
Director of Metal Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

Phone: 405/270-3820. 

JDS:mek j James D. Sell 

CC: R.L. Brown 
F.T. G raybeal 
W.L. Kurtz 
W.D. Gay 



ASARCO SouthwesternExplorationDivision 

January 7, 1992 

F.T. Graybeal 
New York Office 

Greater Patagonia Exploration 
Patagonia Mountains 
Santa Cruz County, Arizona 

Mr. R.L.  Brown requested an update of the past 
discoveries, and the exploration potential of 
exploration agreements with Noranda and Kerr-McGee. 

d r i l l i ng  act ivi t ies, 
the land he ld  under 

No d r i l l i ng  to date has outlined an area of sufficient grade and open-pit 
avai labi l i ty to propose a rapid expenditure of funds to confirm the grade 
and tonnage available. Present leach tests on the high-level chalcocite in 
the Bucket Breccia blanket indicate moderate recoveries of values for heap 
leach or in situ methods of recovery of the copper values. 

The Asarco agreement with Noranda (Venture Project) calls for $40,000 per 
year work commitment and approximately $200,000 remains to be spent for a 
51% vested ownership. 

Each year between 1986 and 19911 have been able to secure a waiver of work 
requirement, year by year. Noranda is presently considering my proposal to 
amend the agreement to eliminate the $40,O00/year work commitment or to a 
buy out of their  interest. I should have a response during the f i r s t  quarter 
of 1992. 

The Asarco agreement with Kerr-McGee (Thunder Mountain Project) calls for 
$100,000 per year work commitment, with approximately $375,000 yet to be 
expended by Asarco for a 50% vested ownership. Mr. Brown negotiated the 
last amendment to the Kerr-McGee Thunder Mountain agreement which calls for 
$100,000 to be spent in 1992. I have no idea i f  Kerr-McGee might be 
receptive to a reduced work commitment or to a to ta l ly  new operating 
agreement. 

In excess of f i f t y  holes have been dr i l led in the area shown in Attachment 
A. Four major mineralized centers have been outlined with seven targets 
identified ranging from near vertical breccia pipe mineralization, to high- 
level primary chalcocite blankets, to extensive deep primary chalcopyrite 
mineralization, to deep carbonate-hosted skarn mineralization of massive 
pyrite-lead-zinc-sllver values in pods, lenses and variable massive beds. 

Discuss ion  o f  the f ou r  major  m i n e r a l i z a t i o n  zones and the seven t a r g e t  areas 
i s  d e t a i l e d  in the a t tached Addendum - Grea te r  Patagonia E x p l o r a t i o n ,  as i s  
the recommended work f o r  1992, 

The p resen t  c la im b lock  boundar ies  (At tachment  A) show t h a t  the Three R 
sha l low  c h a l c o c i t e  zone (TR CO s h a l l o w )  i s  no longer  w i t h i n  the Asarco land 
or  any o f  the agreement lands.  
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Table I l i s ts  the target zones of mineralization and a common theme is the 
relative low-grade (±0.40% copper or less) in both the high-level chalcocite 
blankets, and the deeper primary chalcopyrite mineralization. Moderate to 
large tonnage of mineralization is available from these mineral centers. 
The carbonate-hosted massive sulfide deposits have excellent Pb-Zn-Ag 
values. The target is deep and the values variable and in scattered 
intercepts. 

Table I outlines the mineral resource of the Attachment A portion of the 
Patagonia Mountains. The large tonnage indicated is an asset to Asarco as 
amineral producer, although to date the targets are insufficiently dr i l led 
out and present parameters indicate low economics. The agreements property 
position is adjacent to the Asarco Mining Department holdings at the Flux, 
Trench, and Hardshell mineral resource areas. 

I recommend further exploration to f u l f i l l  the annual work commitments on 
the agreement lands and to continue to outline the mineral base. 

As you are aware, Mr. Kurtz has long advocated, both verbally and in 
writing, that both jo int  venture projects in the Patagonia Mountains should 
be terminated. He believes the low grade and attendant poor metallurgy of 
the near surface copper mineralization renders the indicated deposits as 
uneconomic for the foreseeable future. He believes the Ventura moly-copper 
pipe is too small to be of interest and the deeper disseminated chalcopyrite 
mineralization too low grade to be economic. He expresses the same 
reservation on the deep base metal-silver skarn mineralization, in that 
d r i l l i ng  has indicated erratic grades and a structurally complex setting for 
mining considerations. 

Asarco in the past has maintained a longer view on mineral assets. The 
expenditures needed for Asarco to be vested at 50% in the two project lands 
wi l l  not fu l l y  test any of the present targets, but at the time of vesting 
wi l l  provide outside funding contributions for further evaluation. 

(•t1• 
. n ,,.. 
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JDS:mek t / /  James D. Sel l  
Atts. / 

cc: W.L. Kurtz 



Table I. Mineral Resource of Thunder Mountain - Ventura - Trench Areas, 
Patagonia Mountains. 

A. Shallow Upper Zones of hi-level chalcocite 

Depth to Average Avg. Grade Estimated 
Zone Top, f t .  Thickness, f t .  % Copper Tonnage 

TR* 660 209 0 . 3 5  162,200,000 
Sunnyside Bx** 361 170 0.37 34,600,000 
Bucket Bx 150 576 0.28 32,300,000 

Average/Total 390 318 0.31 229,100,000 

*Includes TR dr i l led,  4 hole area, of 81 mill ion tons 
at average grade of 0.37% Cu, thickness of 345 feet. 

**Includes Sunnyside breccia pipe, 4 hole area, of 3 mil l ion 
tons at average grade of 0.48% Cu, thickness of 240 feet. 

B. Deep Zone of primary chalcopyrite 

Depth Average Avg. Grade 
Zone Top, f t .  Thickness, f t .  % Copper 

Sunnyside 2960 2475 0.22 
Ventura** 1600 324 0.36 
**Ventura Bx Surface 1600 0.28 Cu, & 

0.136 Mo 

Estimated 
Tonnage* 

3,500,000,000 
155,000,000 
13,000,000 

*Note: Dr i l l ing insufficient to outline total resource. 
Open beyond d r i l l i ng  used for this tabulation. 

**Excluding the breccia pipe, the lateral mineralization has a 
d r i l l  indicated 31 mill ion tons of 0.36% copper and 0.035~ moly. 

C. Deep Trench carbonate-hosted Pb-Zn-Ag 

Insufficient d r i l l i ng  to outline any resource. Presently, 4 d r i l l  holes, 
with numerous intercepts ranging from 2' to 43' thick at depth from 3900' 
to 5000'. 

Best Single Interval 

Hole Thickness ~ Cu % Pb % Zn 

TM-13 2' 2.56 8.65 11.60 3.56 
TCH-1 4.5 '  2.64 12.70 14.50 1.80 
TOH-2* 26' 1.83 6.29 15.06 14.93 
TCH-2A 6' 0.69 1.65 0,24 9.04 

*The best total hole is TCH-2; 15 intervals, tota l l ing 349', 
between 4030' and 4920' range between 4' and 43' thick, 
averaging 23' thick, 0.58% cu, 1.95% Pb, 7.25% Zn, and 
5.53 oz. Ag composited through the 349' of mineral. Trace 
of mineral is found throughout the remaining intervals of 
altered limestone (skarn). 



ADDENDUM 

Greater Patagonia Exploration 
Patagonia Mountains 

Santa Cruz County, Arizona 

The present Ventura and Thunder Mountain Projects comprise the Greater 
Patagonia Exploration program of Asarco. In addition to SWED claims, we 
have Asarco Mining Department claims in the d is t r ic t  and have exploration 
agreements with Noranda (Ventura Project), and Kerr-McGee (Thunder Mountain 
Project). Figure I locates the area in Santa Cruz County in southern 
Arizona. 

Attachment A outlines the four major mineralization centers and the seven 
target areas of past and present exploration interest. They are: 

I. Ventura breccia and expanded lateral mineralization. This property is 
under the Ventura Project with the Noranda agreement. The central moly 
breccia pipe extends from the surface to 1600 feet. Present dr i l l ing 
outlines 13 million tons of 0.28% copper and 0.14% moly (Mo) (Table I- 
B). The deeper 1600'-2200', open-ended, tabular zone of primary 
chalcopyrite mineralization has a d r i l l  indicated reserve of 31 million 
tons of 0.36% copper and 0.035% moly. 

The greater tonnage estimate (Table l-B) is based on a few indicative 
outlying holes indicating extended mineralization and the projection of 
mineralization to extend southeastward toward the Ventura Mine area. 

2. Sunnyside deep target l ies plus 2500 feet below the surface and is part 
of the Thunder Mountain Project with Kerr-McGee. The primary 
chalcopyrite mineralization of the Sunnyside target has a sparse d r i l l  
intercept geologic estimated resource of 450 million tons of 0.34% 
copper and 0.012% moly. The larger, b i l l ion ton plus estimated 
tonnage, Table I-B, is based on the projected extent outward from known 
dr i l l ing  and expansion northwestward under the known shallow chalcocite 
zones and breccia pipe development. 

Attachment A ou t l i nes  several shallow chalcoci te zones which are upper- 
level expressions of the deep cha lcopyr i te  minera l i za t ion .  The two 
explored targets  are, A, the Sunnyside breccia and breccia pipe, and B, 
the Bucket Breccia cha lcoc i te  blanket.  

A. The Sunnyside breccia pipe was one of the e a r l i e s t  Asarco explor-  
at ion d r i l l  ta rgets  in the Patagonia Mountains. The breccia pipe 
(Table l -A) has a 5 hole d r i l l  indicated tonnage of  3 m i l l i on  tons 
of 0.48% copper surrounded by an envelope of lesser grade which is 
estimated at 35 m i l l i o n  tons of  0.37% copper. 

B. The Bucket Breccia shallow cha lcoc i te  blanket has been the current  
d r i l l i n g  area and ten holes have cut the zone of minera l i za t ion .  
Minera l i za t ion  e s s e n t i a l l y  begins at the surface of the canyon 



Greater Patagonia Exploration 
Patagonia Mountains 

Santa Cruz County, Arizona 

bottom level and extends upward and under the adjacent hil lsides. 
A potential of 30 million tons plus of 0.28~ copper (Table I-A), 
may exist in this target. Attachment B plots the topography, 
current d r i l l  holes, and the indicated copper grade contours of the 
total Bucket Breccia mineralization. 

Three representative cross-sections, A-A', B-B', C-C' are shown on 
Attachment B and exhibited in Attachments C-I, C-2 and C-3. 

The total blanket has an average thickness of 576 feet, and is best 
expressed as a three layer packet with a higher grade (+0.40 
copper) at the surface and at depth, separated by a zone of 0.2-0.4 
copper. All is surrounded by a low-grade envelope of 
mineralization. 

. Three R (TR) shallow chalcocite mineralization was also one of the 
early d r i l l  projects and at a grade of 0.35% (Table I-A), the blanket 
was not of sufficient interest at the time and the property was 
returned to the owners with some unpatented claims retained over the 
Sunnyside breccia and tying into the Asarco Flux unit to the north. 

As shown on Attachment A, the TR mineralization is part of the system 
in the Patagonia Mountains and is the high-level chalcocite expression 
of the continued deep primary zone known as the Sunnyside deep primary 
chalcopyrite mineralization located in the Thunder Mountain project of 
Asarco-Kerr-McGee. 

. Trench deep carbonate Pb-Zn-Aq mineralization. This zone is within 
lands held by Asarco Mining Department and under the Asarco-Kerr-McGee 
exploration agreement. 

Only four holes penetrate the carbonate skarn-hosted mineralization. 

Table I-C l is ts  the holes and the best intercepts found. Numerous 
intercepts of I"-2" gouge - replacement zones up to massive sulfide 
replacement lenses or beds 43 feet thick have been cut. The best 
representation of the skarn-hosted style of mineralization was found in 
hole TCH-2, Table I-C, and the many intercepts represent slips, lenses, 
pods, and probable extensive beds of massive sulfides. 

Future explorationon the mineral centers at Ventura, Sunnyside, and Trench 
wil l  be on lands within the Exploration Agreements with Noranda and Kerr- 
McGee. 



Greater Patagonla Exploration 
Patagonia Mountains 

Santa Cruz County, Arizona 

To continue to f u l f i l l  the current work commitment of $40,000 per year at 
the Ventura project with Noranda, I wi l l  propose a hole southeast of the 
Ventura Breccia pipe (Attachment A), to test the extent and grade of 
mineralization in the southeast direction. 

To continue to f u l f i l l  the current work commitment of $100,000 per year at 
the Thunder Mountain project with Kerr-McGee, I w i l l  propose four holes. 
These sites, Attachment B, have been flagged about midway up the slope from 
previous hole TM-8, and wi l l  l ie along the 5400 foot elevation contour. 

The rough, steep terrain at these sites suggest that helicopter-supported 
transport w i l l  be the means of placing the d r i l l  equipment. Costs are being 
obtained from contractors and the Forest Service has been requested to 
complete their  survey for approval of the Plan of Operations. 

JDS:mek 
Att. 

/ James D. Sell 
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Table I. Mineral Resource of Thunder Mountain - Ventura - Trench Areas, 
Patagonia Mountains. 

A. Shallow Upper Zones of hi-level chalcocite 

Depth to Average Avg. Grade Estimated 
Zone TOp, f t .  Thickness, f t .  % Copper Tonnage 

TR* 660 209 0 . 3 5  162,200,000 
Sunnyside Bx** 361 170 0.37 34,600,000 
Bucket Bx 150 576 0.28 32,300,000 

Average/Tota l  390 318 0.31 229,100,000 

*Includes TR dr i l led,  4 hole area, of 81 million tons 
at average grade of 0.37= Cu, thickness of 345 feet. 

**Includes Sunnyside breccia pipe, 4 hole area, of 3 million 
tons at average grade of 0.48~ Cu, thickness of 240 feet. 

B. Deep Zone of primary chalcopyrite 

Depth Average Avg. Grade 
Zone Top, f t .  Thickness, f t .  ~ Copper 

Sunnyside 2960 2475 0.22 
Ven tu ra* *  1600 324 0.36 
* *Ven tu ra  Bx Sur face 1600 0.28 Cu, & 

0.136 Mo 

Estimated 
Tonnage* 

3,500,000,000 
155,000,000 
13,000,000 

*Note: Dri l l ing insufficient to outline total resource. 
Open beyond dr i l l i ng  used for this tabulation. 

**Excluding the breccia pipe, the lateral mineralization has a 
d r i l l  indicated 31 million tons of 0.36% copper and 0.035% moly. 

C. Deep Trench carbonate-hosted Pb-Zn-Ag 

Insufficient d r i l l i ng  to outline any resource. Presently, 4 d r i l l  holes, 
with numerous intercepts ranging from 2' to 43' thick at depth from 3900' 
to 5000'. 

Best Single Interval 

H o l e  Thickness % Cu % Pb ~ Zn oz. A_9 

TM-13 2'  2.56 8.65 11.60 3.56 
TCH-1 4 . 5 '  2.64 12.70 14.50 1.80 ~ 
TCH-2* 26' 1.83 6.29 15.06 /1/z.93 ~ " 
TCH-2A 6 '  0.69 1.65 0.24 " 9.04 

*The best total hole is TCH-2; 15 intervals, total l ing 349', 
between 4030' and 4920' range between 4' and 43' thick, 
averaging 23' thick, 0.58% cu, 1.95% Pb, 7.25% Zn, and 
5.53 oz. Ag composited through the 349' of mineral. Trace 
of mineral is found throughout the remaining intervals of 
altered limestone (skarn). 
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Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

February 5, 1992 

Mr. Harold W. Holmberg 
Director of Metal Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

L 

z - y ' o ~ / 2  7 o - - /3/ .3 '  -o44/.3E-'o z.- 

Report  on A c t i v i t i e s  - 1991 
Thunder Mountain P r o j e c t  
Santa Cruz County,  Ar izona 

Dear Mr. Holmberg: 

The annual summary of activities for the year 1991 on the Thunder Mountain 
Project, Santa Cruz County, Arizona, is hereby submitted. 

In the fourth quarter of 1990, six shallow holes were drilled in the chalco- 
cite mineralization between holes TM-8 and BB-I. The zone penetrated 
averages 576 feet thick with an average grade of 0.28% Copper. The low 
copper grade lead to a ferric-acid leach, bottle roll test to determine 
readily soluble copper value. 

Final results were reported in early 1991 and of the four samples submitted, 
the head grade ranged from 0.25% copper to 0.37% copper, and averaged 0.34% 
copper. The percent copper extracted ranged from a low of 18% to a high of 
42%, with an average of 27% recovered. These low values do not suggest that 
leaching might be a viable method for extracting copper from the zone. 

A composite sample of the three holes, with an average grade of 0.33% copper, 
was selected to be used in an extended leach time (6 days) with an elevated 
ferric iron concentration. The result from this test indicated a 29% copper 
recovery -- still far below that which is believed to be of interest. 

No further work was done in the project area for the remainder of 1991. 

Preliminarythoughts have been generated for the 1992 year, but no plan has 
been formalized. 

JDS :reek 
cc: G.D. Van Voorhis 
O F.T.  Graybeal 

W.L. Kurtz 
W.D. Gay 

Sincerely, 

James D. Sell / ~  

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue FAX (602) 792-3934 Phone (602) 792-3010 
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ASARCO Southwestern Exploration Division 

-JDs 

June 1, 1992 

G.D. Van Voorhis 
Vice President of Exploration 

Thunder Mountain Project 
Patagonia Mountains 
Santa Cruz County, AZ 

Mr. H.W. Holmberg, Director of Metal Exploration, Kerr-McGee Corporation, 
has requested a summary report on the project area. 

Mr. Holmberg requested the summary when I approached him to modify the 
agreement. He felthe needed to beaware of the various targets and 
their grade/depth parameters in order for him to lobby his organization 
on any new (and FINAL, as he says) amendment. 

Kerr-McGee is aware of the holding costs for long-term future reserves 
and at Red Mountain they have retained only the patented group of claims 
over the deep mineral zone, and have released all the unpatented claims. 

I have written a summary of the drilling results and interpretation for 
Mr. Holmberg. The preliminary copy is attached. 

Please review and modify the summary and attachments for the final copy 
to be sent to Mr. Holmberg. I await your review. 

JDS:mek 
Attachments 

J James D. Sell 

cc: F.T. Graybeal (w/o maps) 
W.L. Kurtz ( " ', ) 



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

PRELIMINARY COPY FOR REVIEW 

Mr. Harold W. Holmberg 
Director of Metal Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma Ci ty ,  OK 73125 

Thunder Mtn. Project 
Patagonia Mountains 
Santa Cruz County, AZ 

Dear Mr. Holmber9: 

A summary of  the d r i l l i n g  resu l ts ,  and i n te rp re ta t i on  is submitted. The 
Thunder Mountain Project  comprises part  of  the Patagonia Explorat ion program 
of Asarco. In add i t ion  to SWED claims, the Asarco Mining Department has claims 
in the d i s t r i c t .  Figure I locates the area in Santa Cruz County in southern 

Arizona. 

Attachment A ou t l i nes  the two major minera l i za t ion  centers and the four ta rge t  
areas of past and present exp lorat ion i n te res t .  They are: 

I ,  Sunnyside deep target  l i es  plus 3800 fee t  below the surface and is part  of  
the Thunder Mountain Project ,  The primary chalcopyr i te  minera l i za t ion  of 
the Sunnyside target  has a sparse d r i l l  in tercept  geologic estimated 
resource of  650 m i l l i on  tons of  0.38% copper and 0.022% moly. 

Attachment A ou t l ines  several shallow chalcoci te zones which are upper- 
level expressions of the deep cha lcopyr i te  minera l i za t ion .  The two 
explored targets  are, A, the Sunnyside breccia and breccia pipe, and B, the 
Bucket Breccia chalcoc i te  blanket.  

A. The Sunnyside breccia pipe was one of the e a r l i e s t  Asarco explor-  
a t ion d r i l l  targets  in the Patagonia Mountains. The b recc ia  pipe 
(Table I-A) has a 5 hole d r i l l  indicated tonnage of 3 m i l l i on  tons of  
0.48% copper surrounded by an envelope of lesser grade which is 
estimated at 35 m i l l i on  tons of  0.37% copper. 

B. The Bucket Breccia shallow cha lcoc i te  blanket has been the current  
d r i l l i n g  area and ten holes have cut the zone of minera l i za t ion .  
M inera l i za t ion  essen t i a l l y  begins at the surface of  the canyon bottom 
level and extends upward and under the adjacent h i l l s i d e s ,  A potent ia l  

ASARCO Incorporated RO. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue FAX (602} 792-3934 Phone (602} 792-3010 



Mr. Harold W. Holmberg 

of 30 million tons plus of 0.28% copper (Table I-A), may exist in this 
target. Attachment B plots the topography, current d r i l l  holes, and 
the indicated copper grade contours of the total Bucket Breccia 
mineralization. 

Three rep resen ta t i ve  c ross -sec t i ons ,  A-A ' ,  B-B ' ,  C-C' are shown on 
Attachment B and exh ib i t ed  in Attachments C- l ,  C-2 and C-3. 

The total blanket has an average thickness of 576 feet, and is best 
expressed as a three layer packet with a higher grade (+0.40 copper) 
at the surface and at depth, separated by a zone of 0.2-0.4 copper. 
All is surrounded by a low-grade envelope of mineralization. 

. Trench deep carbonate Pb-Zn-Ag mineralization. This zone is within lands 
held by Asarco Mining Department and under the Asarco-Kerr-McGee 
exploration agreement. 

Only four holes penetrate the carbonate skarn-hosted mineralization. 

Table I-C l is ts  the holes and the best intercepts found. Numerous 
intercepts of I"-2" gouge - replacement zones up to massive sulfide 
replacement lenses or beds 43 feet thick have been cut. The best 
representation of the skarn-hosted style of mineralization was found in 
hole TCH-2, Table I-C, and the many intercepts represent slips, lenses, 
pods, and probable extensive beds of massive sulfides. 

Future exploration on the mineral centers at Thunder Mountain and part of 
Trench wil l  be on lands within the Exploration Agreement with Kerr-McGee, as 
outlined on Attachment A. 

JDS:mek ~,~_ T / ~ / ~ o / o ~  
Att. ~ ~ /  / Z ~ : ~  y ~  

cc: G.D. Van Voorhis  zz-~--~ "' 
F.T. Graybeal sz~, ~( ', 
W.L. Kur tz  

James D. Sel l  



Table 1, Mineral Resource of Thunder Mountain - 
Patagonia Mountains. 

Trench Areas, 

A. Shallow Upper Zones of h i - l e v e l  cha lcoc l te  

Depth to  Average Avg. Grade 
Zone Top, f t .  Thickness, f t  ~ Copper 

Sunnyside Bx* 361 170 0,37 
Bucket Bx 15___00 57__66 028  

Average/Total 25_6_ 37___33 03___0_ 

Estimated 
Tonnage 
34,600,000 
32 300 000 

66,9001000 

=Includes Sunnyside breccia pipe, 4 hole area, of 3 m i l l i o n  
tons at average grade of 0.48X Cu, thickness of 240 feet .  

B. Deep Zone of primary chalcopyrite 

Zone 
Sunnyside 

Depth Average Avg. Grade Estimated 
Top, f t .  Thickness, f t .  I Copoer T on n a ~ e  * 

3860 388 0.38 650,000,000 

=Note: Dri l l ing insufficient to outline total resource. 
Open beyond d r i l l i ng  used for this tabulation. 

C. Deep Trench carbonate-hosted Pb-Zn-Ag 

Insufficient d r l l l i ng  to outline any resource. Presently, 4 d r i l l  holes, with 
numerous intercepts ranging from 2' to 43' thick at depth from 3900' to 5000'. 

Best Single Interval 

Hole Thickness ~ Cu ¢ P__bb ¢ Z__nn 

TM-13 2' 2.56 8.65 11.60 3.56 
TCH-1 4.5'  2.64 12.70 14.50 1.80 
TCH-2* 26' 1.83 6.29 15.06 14.93 
TCH-2A ' 6 '  0.69 1.65 0.24 9.04 : ;  

,The best t o t a l  hole is  TCH-2; 15 i n te rva l s ,  t o t a l l i n g  349', 
between 4030' and 4920' range between 4' and 43' th i ck ,  
averaging 23' t h i ck ,  0.58% Cu, 1.95% Pb, 7.25% In,  and 
5.53 oz. Ag composited through the 349' of mineral.  Trace 
of mineral i s  found throughout the remaining in te rva ls  of 
a l tered limestone (skarn) .  



Exploration Department 
G.D. Van Voorhis 
Vice President 

O P  cg '~ .  ~ d J  " 
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0• June 5, 1992 

To: J.D. Sell 

Re: Ventura Project, Arizona 

As at Thunder Mountain, I do not want to spend anything 
above the minimum holding costs at Ventura for the 
foreseeable future. If Noranda does not agree with this, 
we should terminate the agreement with them. 

Noranda has been making some drastic exploration cuts and I 
anticipate that they will be amenable to your proposal to 
cover holding costs. 

GDv/Ij 

cc : F.T. Graybeal 
JW.L. Kurtz 

G.D. Van Voorhis 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 
Telex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978 



~'une 9 ,  1992 

T~!~np4av Wammaae T o :  

ME. W.L. Ku~z/J.D. Sell 
Exploration Dept. 
Tucson Office 

Attached p l e a s e  f i n d  a d r a f t  which I propose  be  s e n t  t o  
Harold HolmbQrg a t  Kerr-McGee. Thi s  would r e p l a c e  t h e  
d r a f t  p r e p a r e d  b y  J i m  S e l l .  The a t t a c h e d  d r a f t  h a s  s e v e r a l  
blanks which need numbers provided by the Tucson office. 
The location map provided by Mr. Sell with hls draft was 
excellent. We also need a simplified geologic map with 
perhaps the quartz monzonlte and the quartz feldspar 
porphyries collected into a single pattern with no other 
,~^I~, =h~. ~h~ ma~ ~h~tlld alao contai~ an outline Of 
the Thunder Ntn. group owned by Kerr-McGee and an outline 

not show any o~her claim ownership in the area. 

O~ Th!~ a4m~14f4Qd ~lalm and a e o l o a i c  mad X would 
outline the drill targets Identified in my draft. The deep 
Sunnyaide chalcopyrite target needs to be drawn so that it 
extends Just beyond TM-8, TM-10, TR-15, TR-14, and TR-11, 
in a northwest ellipse. All drill holes should be shown on 
this map. The various ta~qets should be labeled. The 
outline of the BX bre=cla is fine as shown on Mr. Sell's 
draft Attachment A. In addition the Flux Mine target 
should be identified with a slngle mine symbol and draw as 
an ellipse encompassing the Flux mine and extending 
southeasterly toward the Thunder Mtn. claim group. My 
guess is that a scale of 1 inch equals 2,000 ft. would 
allow all these features to be placed on an 8 i/2 x ii inch 
map.  

If there are any questions please call me and we can 
discuss them over the phone. I would like to get this 
going as fast as possible. Please advise whether this 
letter should go out on my letterhead or yours. 

v e r y  t r u l y  . y o u r s ,  . , ,  

F . T .  G r a y b e a l  M " 

Enclosure 
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FAX COVER SHEET 
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Tucson  Office 
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T~!~onp4-v M~mma~e To: 

Mr. W.L. KU~z/~.D. Sell 
Exploration Dept. 
Tucson  Offi~e 

0%the 9,  1992 

"x. 

T~ 
T~ 

Thunder  H~r~. 

+ p  

JUN 9 ++G) i ~" E,_ 

~ '+ ,0+<~ 1 ;t..+++++ ++,,+'i vr+~++ + #t+r p+ + 

Attached please find a draft which I propose be s e n t  to 
Harold H01mberq at Kerr-McGee. This would replace the 
draft prepared by Jim Sell. The attached draft has several 
blanks whi¢~ need numbers provided by t.Jle Tucson office. 
The location map provided by M~. Sell with his draft was 
e x c e l l e n t .  We also need a~pllfled g e o l ~ t =  maplwlth 
perhaps ~he quartz monzonlte ~nd~e-~zTeTe~ 
porphyries collected into a single pattern~ith no other 
.~^I~ ah~. Th~ ~ap .hnt~Id a t a o  contaln an outline of 
~he-Thunde="Mtn .  g r o u p  owned by  Kerr-McGee and an o u t l i n e  

n o t  show any o~er claim ownership in the area. 

On Th!~ . 4 m n 1 4 f 4 Q d ~ l a l m  and e c o l o g i c  map Z w o u l d  
o u t l i n e  ~ e  d r i l l  t a r g e t s  i d e n t i f i e d  i n  my d r a f t .  The deep 
Sunnyside ohalcopyrite target needs to be drawn so ~nat it 
extends Just beyond TM-8, TM-10, TR-15, TR-14, and TR-11, 
in a northwest ellipse. All drill holes should be shown on 
this map. The various targets should be labeled. The 
outllne of the BX breucla is fine as shown on Mr. Sell's 
draft Attachment A. In addition the Flux Mine target 
should be identified with a single mine symbol and draw as 
an ellipse encompassing the Flux mine and extending .... 
Southeasterly toward the Th~under Mtn. claim group. My 
guess is that a scale of 1 inch equals 2,000 ft. would 
allow all these features to be placed on an 8 1/2 x 11 inch 
~ap. 

If there are any questions please call me and we can 
discuss them over the phone. Z would like to get this 
going as fast as possible, please advlse whether this 
letter should go out on my letterhead or yours. 

Enclosure 

v e r y  t r u l y  . y o u r s ,  . 

P.T. Graybeal ~ " 
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Exploration Demlrtment 
Frederick T. Grayi~esl 

3une 9, 1992 

I 

Dr. Harold  W. Holmbe~ 
Director of Metal Exploration 
K e r r - M c G e e  c o r p o ~ a t i o n  
P.O. Box 25861 
Oklahoma City, OK 73125  

DRAFT 

T.ullnll HT#. PRoa, c'r 
SANi, Cnuz Cou,ly 
ARIZONA 

Dear Dr. flolmberg: 

The Thunder Mtn. P r o j e c t  i s  • v e r t i c a l l y - z o n e d  porphy i~  
copper system similar in some r e s p e c t s  to the Red Mtn. property 
owned by Kerr-McGee. Thunder M~n. is located at the noiT/1 end 
of the Patagonia M~na. about 60 miles aou~l of Tucson, Arizona 
immediately south of Red M~n. Thunder Mtn. is covered b y  _ /o/ ._ 
u n p a t e n t e d  m i n i n g  c l a i m e  a s  s h o w n  o n  t h e  a t t a c h e d  map ,  A s a r c o  
n e g o t i a t e d  an op t ion  t o  ea rn  a 50 p e r c e n t  p a r t i c i p a t i n g  i n t e r e s t  
in  a J o i n t  v e n t u r e  on t he  Thunder Mtn. P r o j e c t  i n ~ .  
Since that time the original agreement hal been amended 8 times 
reflectlng the evolutlon in porphyry copper exploratlon 
objectival over the last 2 decades. ~----~... ~ ..... ..... ~-~4~ ~ 

• .~, All ~ri11 

The current agreement requires that Aiarco spend $I00,000 
per year until $I million hal been spent. Expenditurel through 
May 31, 1992 which havebeen all,wed as credit toward the $I 
million are $627,316. If Amerce terminates before reaching the 
$1 m i l l i o n  l e v e l  a formula p r o v i d e s  f o r  p a r t i a l  Asarco ownership 
i n  r a f t - M c G e e  Thunder Ntn. c l a i m s  and p a r t i a l  Kerr-NcXlee 

. . . . . . .  ) 

S e v e r a l  m i n e r a l i z e d  zones e x i s t  on and a d j a c e n t  t o  ~he 
Thunder Mtn. P r o j e c t  c la im group and a r e  shown on t h e  a t t a c h e d  
simplified geologic map. None of these are viable at cuiTent 
metal prices, but might JustIEy holding £or the long term if 
c o a t i  cou ld  be kep t  to  t h e  minimum r o ~  ~ 
which is ~ziently $ / O t / ~ ~ ~  ~ " " • 

~ ~ O v e r t h e  same period of t ime Asarco has d r i l l e d  23,016 f e e t  t . A . /  
in 13 ho les a t  a cos t  o f  $856,713 on the Thunder Mountain 
c la ims ,  and 13,599 f ee t  in 3 holes a t  a cos t  o f  $664,635 on 
the Humbolt Group f o r  a t o t a l  o f  36,615 f e e t  in 16 holes at  
a t o t a l  e x p e n d i t u r e  o f  $1,521,348 w i t h i n  the p resen t  Thunder 
Hounl;aln agreemeng lands. 



~ 2 0  ¸ 

T h u n d e r  N t n ,  p r o , e a t  

The Bucke t  B r e ~ : i a  zone c o n t a i n s  s h a l l o w  d i s s e m i n a t e d  
ohalcoci~e minsralizatlon c e n t e r e d  in Alum Canyon and under the~ 
r i dge  to  t h e  eas t ,  Ten ho les  d e f i n e  ~ou~hly 30 m i l l i o n  t o n s  
averaging o. 2 8 t  Cu w i t h  rough ly  0 . / 7  as & g ,  s t a r t i n g  v i r t u a l l y  
a t  the s u r f a c e .  .... Host;  O~ ~ 8  ~ BU~@~ ~ r ~ 8 ~  ~ @~re i l  On ~ @  
Thunder  r ~ 6  c la i=~  g r o u p ,  A d d i t i o n a l :  d r i l l i n ~  night~, a t  b e s t  
doub le  t h e  ~ o n n a g e .  The 8 u n n y a i d e  zone conte lnm~veLn and . . . . . . . . . . .  
d i s s e m i n a t e d  c h a l c o p l r r i t e  l y i n g  a t  a d e p t h  o f  roughly 380o f t .  
Based on 5 deep ,  d r i l l  h o l e s  t h i s  =one ~ o n t a l n g  a minimum o~ lOO 
m i l l i o n  t o n s  a v e r a g i n g  0.51% cu,  0.030% MoS~.(0.018% He}, a n d  
0.!7 oz As. zxpanmion og this zone !s likely wlth.~rs 
drilling. Roughly ~_._~.~.___,_% of thls 8one iS on r~te T h u n d e r  
M~n. o l a ~  g r o l l p .  The D e e p  C a ~ o r k l t e  z o n e  ~ l i e s .  t u lda r  t h e  
n o r t h e a s t e r n  p o r t i o n  o f  t h e  T h u n d e r  ~ n ,  c l a L ~  group- and 
p r o b a b l y  e x t e n d s  n o r t h w e s t e r l y  under~ t h e  Th rae ,R  c l a i m  b l o c k  
toward t h e  F l u x  Mine.  S u l f i d e  i n t e r a c t i o n s  i n  4 h e l e n  a t  a 
dep th  of 4000 f t .  n e a r  t h e  b a s e  o f  t h e  Keso=oic  v o l c a n i c  s e c t i o n  
vary from 4-40 ft. thick and average I-2% Cu and I-5 oz A~. 
These are underlain by the Pals=olc car~nate section with 
several intersections in retrograde-altered skaEnl perhaps t h e  
most siqnlflcant was in TCH-2 which cut 57 ft. averaging 1.3% 
Cu, 5.0t Pb, 12.2% Zn, and 10.8% Ag at a depth of 4653 ft. T~@ 
c a r b o n a t e  m i n e r a l i z a t i o n  a p p e a r s  l i m i t e d  t o  t h e  sout~lwest by the~ 
i n t r u s i o n - h o s t e d  S u n n y s i d e  zone and t o  t h e  nozd=heast by a l t e r e d ' e  
bu t  r e l a t i v e l y  u n m i n e r a l i z e d  c a r b o n a t e s  i n  TCH-I and TM-13. The 
Deep C a r b o n a t e  i n t e r s e c t i o n s  a r e  i n t e r p r e t e d  t o  be n e a r  t h e  t o p  
of  t h e  P a l e z c i c  s e c t i o n  which  i s  r o u g h l y  4000 f t .  t h i c k .  T h e  
east-west width of the zone probably varies from one to several 
thousand feet and it may be 1-2 miles long. 

The Three R claim group 1lee along the northwest slde of t he  
Thunder Mtn.  c l a i m  g~oup. The Throe R group Gor~ is ts  o f  
u n p a t e n t e d  c l a i m s  owned e n t i r e l y  by Amerce which  c o n t a i n  s e v e r a l  
zones o f  m i n e r a l i z a t i o n  shown on t h e  a t t a c h e d  s i m p l i f i e d  map. 
P o r t i o n s  o f  t h e  S u n n y s i d e ,  Bucket  B ~ e c c i a ,  and n o r t h w e s t e r l y  
e x t e n s i o n  o f  t h e  Deep Carbona te  zones  m e n t i o n e d  above occur  on 
t he  Three  R g r o u p .  In  a d d i t i o n ,  4 h o l e s  i n  t h e  BX B r e c c i a  zone 
i n d i c a t e  r o u g h l y  3 m i l l i o n  t o n s  a v e r a g i n g  0.48% Cu as  c h a l c ~ i t e  
which might be expanded with fu~cher drilling. Finally, t h e  

. Flux mine at the north end of the claim group produced /,/~, ~i 
~ / / ~ m l  a v e r a g l n ~ . ~ / ~  ~Pb,Y~_o.~Zn and ~ , ~  oz Ag from a l a r g e  
/~37-/~ e x o t i c  b l o c k  o f  Pa lezo ic  l imestone i n  the  Mess=sic vo lcanic . . .~  - 

s e c t i o n .  No e x p l o r a t i o n  has  been  c o n d u c t e d  a t  t h e  F lux  Mine -~:- ~-~- 
since it closed in ~. I~, 



- ] ,  

T h u n d e r  N t f l .  p ~ o J e o t  

None of  t h e  t a r q e t ~  on t h e  2 c l a i m b l o c ~ J J  de~m~ibed above 
w r i t  a c c e l e r a t e d  e x p l o r a t i o n  a t  p r e a e n t w b u t  an  a zq~ument!c?uld 

m __~_ . .  ~^IA ~ a . f o r  t h e  long  t e rm  t3  ooate c ~ l l l a  De n e ~ a . t ~  
aaaeasmen t  work. W i g h t  him i n  a i n d ,  A m a z ~ o p r o p o m e ~ t h a t  

c l a i m  groups  be c o m b i n e d  i n  a s i n g l e  
Throe  R and T h u n d e r M ~ -  , . . - - . . . . ~  50% by Ker~MoGee.  ASaEco~ 
J o i n t  ventureownea~-ou~ o~ ~ . ~ . . - -  ~ . -  - "  1 wo rK -vou l  bo~ ...................... • ' ~  v i n t  v e n t u r e .  ~rlnua . would be manager  o f  J ~ /~l.~,'~ 
l i m i t e d  ~o ~ r e q u i r e d  ~o f u l £ ~ l l  a ual aeueawm  ..... 
requlrement8 until such time am Dothpar~le8 agree= ~u a mus.  
a g g r e s s i v e  program.  

If ~he..above proposal 18 of interest to Kerr-M~Gee-plaaae 
call me at 602-792-3010, We oan arrange an examination of the 
drill core, loqs, and other informatlon at short:  notice if 

neoeaaarY, 

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

F . T  G r a y b e a l  

~ a / m e v  
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Asarco Incorporated  
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FAX COVER 

Name: J.D. Sell 

Location: Tucson Office 
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Yo~ w~,K rece~ ,  ~ pcge (s) e z ~ u ~ g  ~h~ p=ge. 
Pf.ecse ccK Ms r~ -E~¢~¢  Vesce ¢~ ( 2 f 2 ) 5 f  0 - f873  

=L~ ~¢ges =re ~ot rece£~ecL 

RECEIVED 
JUN z 4 ,fF)2 

~ORA~OH,~PmeNr 

I . .  . ,  . . 



.-~.~ ..... 

,,,'F~ =lr~ 

~ N Y  . 

RECEIVED 
dUN 2 4.1992 

~R.ORA ~ON RPARTXENT 



", . "1  

:L " ~ ' ~ "  i ' ,  " • 
~?..: . . . . .  ~, .... ~, 

I. '/",: :.i:.. : ::. ~,, ~~_..~.~. ~ 
,~ ...~,.~: 
C "' . \..: .,,~ \~\ 

~ ~ ~ ,~ "~, ,~., ,~ ~ . . _  

..... i iio .... 

,o.,.i i ..... 

.!,NORTH' 

" ~ " ..... .sI.n~¥SIDE 
. ~ . 0 ;  ' . ........... • ~ ,, ,BXPIPE I 

. , ' ~ ' ~ . . ~  ~ , ~ . . ~ , .  ~. '<  ~,~ 

Ii . i ,  • 

" "~" L~5 ~ F  .;- .~,~..,~. ....... .~..~,, . 

" '~ I v ,: ? i  
. . . .  ' { 1 

....... 

r ,  

a'" 

/ .... -y. • . ....... .,,. 

• ""~ '~ "~" ' ' ' ";~ "i 
.~,.. .,- .., ~-' x',, '.~ 

" '  i "" 

~,: L~, . . . ,  .~' : L,.,,,.,,.~ "' ~'~,.~. ~ 

- ..--:-,. .~ 

, • , ~ ~,-'., 

.-, ~i ~¢. " i 

"m. '~  

",.. ,, ,~ ~'.., . ,, 

I, 

~ t ~  I ~ 

. . .  . ~ t ~ w  

~. . "~ .... . ~ ~ k.~ 
i 

, , ,) ... 

% . "  
6 ~  . . . . . .  .. 

i " ~' ' "~- .  ' 

' i 't " ¢~, 

C~ 

~ ~,;~ 

i 
i i.." : ~ ' ~ "  

.. ' 

~.. ~. 



~,.,~ y~ ~ ~  , ~  ~ "~ ~ ( ~  = ~ = ~ ~  1 : 

RECEIVED 

JUN 2 4 i~92 



, , .  l i A ~  • , F 

' ' i  ' "'~.l, ' 

• 

, (  

t: ! k: : : /  ' ' " ' i  
, , ., , -'% %~ 

• , 

-, .,, , .  . ,,~., .. . ' ~ j ~  0 ~"  
" 

. . . .  o C t ." ,. .~ . i., ' ~t,~ 
' ~  " '" ' . ,~ l  ' " " "  " ~ . ~ .  

~ .  * 4  ' I  , ; .  ~ .. 

~" 

) R T H  " - ' 

i, .'t" ~ ,o, 

",',,",-.~ ~,~, . i ,  ' 

% , , . .  

• .. , , . . . . , .  , , . ~ ' 1  ,,  
. ,.,,.,., 

, , " ' , ~  % 4 i 

'V 

" ,  . • 

, . ~ ~ S I D E  
" , . , . , ,  t t X  P~, £ I 

, , . o ,  

'$ 

' l ~ l  l 
, * , i l l  <: 

• 1,<'7. ' / 'Y.i~, L-rr ' ~...?.- 

I i ~ ; ~  I''~-'- "~' -  ' '"  ' ~ , f  
. .,.L.. ~ . ,  o ,° ' ) "~ 

v ' , "  

7 

I ~.,.~ .~ , ,..) ~iii~,,, ' • , h~ 

• .,,,~ , , . ,  '~.., ,  , ~  + " ~ ,  '~ 

% ,  .-., .... f, £#'o' . ,.. 
.... c '~ ;"~/ ~ "~ 

' ~  '",~ '~."~ i , , c , ,  i 

k"' ~ ,  ~ . ~  ": " , ' -  

"t,., , 
• Xi ~L ",i ,~c,#. 

,~,, ,., 
. , q . .  

- o ,  < i 

X . . , v . ~  t 
• ,H  1 

- . . . . , v  ' I ,  -' I ~ t 
~. • ........ .:~_~, 

, , , , ¢ . . ' . ~  

' " . . . . . . .  ' ~ t ,  

, -  ',.~,'.i 
%*1  

.,, .,, ,,.;,i 

I P ~  .,,," .J 

i • 

. ,  

,.hi,,, i 

, -y:o , , ,  
I 

f ; .." ~ .,. 

",,.' 'ii" -. .: ~ ' ,,, 
, - , d l l  i ~  i + ' "  " ~ ,  

~,......,..:~.__.,...-,u..,_._.,_,.,..~l~,~ :' 
,:. ( , . , ~ , ~  , t. 

I ~. 4 " ~  . . . . . .  ,, " 

,. -,, . \ 

I 7:. t ' . - " '  

i ~ . , . . j  ,, 
.l 

r 1t . ¢ 1 7 W ,  '~ 
• ' ."" ' ~, . l l t .  ~_ 

d l l l d l i l l l . ~ , ~  

ti'% ' ,, 

i i @~'~'/"';'-',"lt',l 
i " '  1 " ' . ~ "  . . . .  :~ ,. '" 

i 

/ } '  , ~' ~ "~ ~.-,~"~, .' ,, ,.A.,t~,~. 

7 .,* . ' i ' "  __  . 

< 7 "  ~ i  , ~,~-f,-~" ,,,,, 
f , ,  , , . , , ,  : ',. e.,,, . . . .  ., t ' . '  .. 

. ~ ~,;, ~ v ,  , ~ .  VHUli l iCi l~l i . ,Ml~l  

" "  , :... , '+";~ M 
" " , ,  . d ~ ' ° j ' p `  ~ , , , p . .  ,rq " '  ' ,.,...-f. '~ -., 

L , , ~ I l l  I I  ' i 

' " I l l  I 

~,'., . ! . .4 i~ '  

/ ' d  

' i ' t .  " ' I ~ t '  ~ i  

:ii < . . . . .  

' I I + 
1 t ,  % 

7 

- " t  7 



I i  I I  i 
i 1 ,  _ , | |  , , i  i • . . . .  i i i i i i  

Asareo Incorporated  
Fax # 212-510-1978 

FAX C 0 ~ R  SHEET 

Name: 3.D. Sell  

Location: Tucson  Office 

From: F.T. Graybeal 

Department: Exploration Department N.Y. Office 

P~ease  c¢~ M~r~e-E~¢~a Yesc~ ~zt (2 t2 )  5 t 0 - 1 8 7 3  
"~ =~ po~ges ~zre ~.ot rece'~'uecL 

RECEIVE.D 
JUN ~ ~ 1992 

~oH~p~vr 



Exploration Department 
Frederick T. Graybeal 
Chief Geologist 

August 4, 1992 

A3ARCO Incorpor=;- 

Mr. J.D. Sell 
Manager Southwestern Exploration Division 
Tucson Office 

AUG ! 1 1992 
SW I'xplol,uu. 

Red Mountain Property 
Arizona ~ ~ ~  

Dear Mr. Sell: 

I have your note of July 27, 1992 in which you inquire 
about the possibility that Asarco might take an option on a 
claim group held by Jim Quinlan surrounding the patented 
claims held by Kerr-McGee at Red Mountain. This property is 
too deep and, given current chemical technology, not 
compatible with existing in situ capabilities to be attractive 
to Asarco. At such time as in situ techniques are able to 
extract copper from hypogene deposits at depths in excess of 1 
mile or conventional mining at these depths becomes viable we 
might want to reconsider. At the present time I think we hold 
enough deep copper deposits in inventory to satisfy our 
current needs. 

To be honest, no one in Asarco disagrees with the concept 
of holding resources with the future; rather we disagree on 
whether certain resources will ever be anything but a 
resource. Opportunities will continue to come and should be 
continually reviewed to test changing long term strategies. 
We will keep an open mind on this subject even though it is 
unlikely that any of us are going to prevail all the time with 
our own particular view. 

F 

FTG/mev 

cc: W.L. Kurtz-Tucson Office 

Very truly yours, 

F.T. e 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 
Tetex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978 



. . . :  . 

/ 

i 
! 
I 

7 / 2 9 / 9 2  
FROM: W . L .  KURTZ 

To: F.T. Graybeal 

Red Mtn. Claims 

Without going to the files my recol- 
lection is that the bx-pipe was very 
limited and deep; and the grade of 
copper outside the pipe was low. 

I am the man referred to by Sell as 
"no interest in holding resources 
for the future." This is not true, 
but is true for deep, low grade, 
copper sulfide reserves (resources). 

c c :  J . D .  S e l l  

.... % :ii ̧  



Southwestern Exploration Division 

July 27, 1992 

,../bs 

F.T. Graybeal 
New York Office 

Red Mountain Claims 
Patagonia Mining District 
Santa Cruz County, Arizona 

You may have been aware that Kerr-McGee had patented some 34 claims at 
their Red Mountain Project, Santa Cruz County, Arizona, and had dropped 
all the unpatented ground. 

Jim Quinlan, former Red Mountain Project geologist, had gone to K-M 
earlier this year and told Dr. Holmberg that he would stake some of the 
dropped claims. 

Jim has done that, Figure I, staking 2 "BP" claims on the south to cover 
a small hole left by K-M, and 8 "A" claims on the north and has BLM 
numbers. Figure I also shows the K-M patented claims outline. 

Jim's reasoning for staking these claims in their relation to the others, 
is illustrated in attached Figures 2 and 3 which show the silicate 
alteration pattern and the chalcopyrite distribution. 

No imagination is needed to suggest that the claims have, perhaps, up to 
¼ the total mineral zone as outlined by K-M. 

The breccia pipe area has an estimated one billion pounds of copper, the 
K-M total zone contains 2-3 billion pounds and the J.Q. ground may contain 
a billion pounds or more of copper. 

Note: All figures are from the AGS 1981 symposium, Field Trip #8, which 
contains the 25 page paper by James J. Quinlan on the geology and silicate- 
sulfide zoning at Red Mountain. 

Mr. Quinlan is interested in making a deal with Asarco and would be pleased 
to hear from you as to Asarco's interest, or lack of interest. 

I realize that this submittal comes to SWED at a time when some in Asarco 
have no interest in holding resources for the future, but I bring it to 
your attention as another facet in our dealing with Kerr-McGee in the ..... ~ 
near future. 

JDS:mek 
Attachments 

James D. Sell 

cc :  W.L. K u r t z  
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Exploration Department 
Frederick T. Graybeal 
Chief Geologist 

ASAR00 IncoipolateJ 

NOV 1 9 1992 

SW ExpLorauon November 13, 1992 

Dr. Harold W. Holmberg 
Director - Metals Exploration 
Kerr McGee Corporation 
Kerr McGee Center 
Oklahoma City, Oklahoma 73125 

Thunder Mtn. Project 
Arizona 

Dear Harold: 

If the terms proposed in your August 6, 1992 letter and 
your kind offer to rewrite the Joint Venture Agreement 
still hold, I would be pleased to proceed on that basis. 
If there are questions regarding expenditures I suggest 
someone contact Jim Sell, Asarco Manager of Southwestern 
Exploration in Tucson (602-792-3010). Alternatively call 
me or sent me a draft and I can fill in the blanks. 

My rather hectic schedule will continue. Between 
November 16 and the end of the year I will be in my office 
only the week of December 14. After that I may be in New 
York only in the week of January 4 until February i. 

Best regards, 

Very truly yours 

F.T. Graybeal ,i 

FTG/Ij 

cc: J. Sell/w att. 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 
Telex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978 



MINERALS EXPLORATION DIVISION 

H, W. HOLMBERG 

DIRECTOR - METALS EXPLORATION 

KERR-MCGEE CORPORATION 
KERR-McGEE CENTER • OKLAHOMA CITY. O K L A H O M A  73125 

4ua t o t, e 

oc, r 

August 6, 1992 

F. T. Graybeal 
Chief Geologist 
ASARCO Incorporated 
180 Maiden Lane 
New York, New York 10038 

Dear Fred' 

It was a pleasure talking with you and pursuing ways to preserve existing property interests at 
Thunder Mtn., Arizona. As I stated, Kerr-McGee will entertain ASARCO's proposal to reduce 
annual obligations on said project but it is not our desire to create a spending obligation for 
ourselves in the process. Alternatively, I propose the following terms for your consideration. 

1) Exhibit A of said Agreement will be amended to reflect the addition of ASARCO's 
Three R claims. 

2) Initial Exploration Period will be redefined as terminating on October 1, 2002. 

3) In order for ASARCO to earn their proportionate share, they must satisfy the existing 
obligation to spend $1,000,000. The remaining unsatisfied expenditure as of December 
31 of each year will be inflated by the CPI for that year until such time that the annual 
earn-in is satisfied. 

4) 

5) 

The ultimate ownership, should ASARCO satisfy the earn-in on October 1, 2002, will 
be 55% ASARCO - 45% Kerr-McGee. Until such date, should ASARCO satisfy the 
earn-in early, the relationship will be 50% ASARCO - 50% Kerr-McGee. 

Early termination prior to satisfaction of the earn-in obligation will be handled as 
provided for in Paragraph 3 of Amendment 8. That is. each party earns into the others' 
property holding on a proportional basis as dictated by spending. 



F. T. Graybeal 
ASARCO Incorporated 
August 6, 1992 
Page Two 

We also suggest that a new Joint Exploration Agreement be drafted to replace the old Operating 
Agreement since so much time has passed since the original Agreement was entered into and 
since numerous revisions have transpired or are proposed. 

If these proposed terms are satisfactory to ASARCO, please advise and we will initiate 
preparation of said Agreement for your review. We will require a listing of claims to be 
incorporated into the Agreement. 

HWH:jh 

Sincerely, 

KERR-McGEE CORPORATION 
Minerals Ex/ilorati0n Divisioia 

Dire~or - Metals E x p l o r a f o n ~  

c: G.D.  Christiansen 
J. P. Jones 
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Exploration Department 
Frederick T. Graybeal 
Chief Geologist May 28, 1993 

VIA FACSIMILE AND FEDERAL EXPRESS 
Facsimile Number 405-270-3123 

Mr. Harold Holmberg MT 2604 
Kerr-McGee Corporation 
Minerals Exploration Division 
Kerr-McGee Center 
123 Robert S. Kerr Avenue 
Oklahoma City, OK 73102 

Gentlemen: 

Re: Operating Agreement dated October 1, 19"12 (as 
amended) Thunder Mountain Project Santa Cruz 
County, Arizona (Your designation 02-007-0000) 

In accordance with the Operating Agreement dated October 1, 1972, 
as amended from time to time to and including the Eighth Amendment effective 
January 1, 1988, ASARCO Incorporated hereby gives notice of termination of the 
Operating Agreement as amended, in its entirety. 

ASARCO Incorporated hereby notifies Kerr-McGee Corporation 
that ASARCO has not done annual assessment work for the assessment year 
commencing September 1, 1992; and has not made work program expenditures 
for exploration or development on the subject lands during the years commencing 
October 1, 1991 and October 1, 1992, and has not paid federal rentals on any of 
the Subject Land due August 31, 1993. 

~ i r t y  days from date hereof, ASARCO will furnish to Kerr- ~ \  
/ "  McGee with a summary report of exploration operations, if any, conducted on the 

Subject Lands since the last annual report thereof. 

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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ASARCO will upon request cooperate in executing additional 
documents, if reasonably necessary, to document the termination of the Operating 
Agreement as amended. 

Sincerely, j 

.,?-,, Z-, ..,~..~.. t.. 
- ' ,  • I.'~'~I-~;:-L~~..! li... 

F. T. Graybeal .J 

FTG:dlc 

cc: W. D. Gay - Tucson Office 



Exploration Department 
Freder=ck T. Graybeal 
Chief Geolog=st : May 28, 1993 

VIA FACSIMILE AND FEDERAL EXPRESS 
Facsimile Number 405-270-3123 

Mr. Harold Holmberg MT 2604 
Kerr-McGee Corporation 
Minerals Exploration Division 
Kerr-McGee Center 
123 Robert S. Kerr Avenue 
Oklahoma City, OK 73102 

Humbolt-Mendoza Claims 
.Thunder Mountain Proieet, Arizonn 

Dear Mr. Holmberg: 

The Humbolt-Mendoza group of about 7 claims was held by Asarco for 
many years having.been purchased from a local prospector named Joe Mendoza. 
These claims were made part of the project as part of the Eighth Amendment. 

You should know that if you decide to retain these claims they carry a 2.5% 
NSR payable to Mr. Mendoza at production. Mr. William Gay in Asarco's Tucson 
Office can provide you with the details. 

FTG:dlc 

Very truly yours, 
/L / !  , 

F. T. Graybeal . . [  ~'-~ tz 

cc: W. D. Gay - Tucson Office 

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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Exploration Department 
Frederick T. Graybeal 
Chief Geolog,st 

Dr. Harold W. Holmberg 
Director of Metal Exploration 
Kerr-McGee Corporation 
P.O. Box 25861 
Oklahoma City, OK 73125 

June 29, 1992 

ASARCO In~por~te ' 

JU~.'6 1992 

THUNDER MTN. PROJECT 
SANTA CRUZ COUNTY 
ARIZONA 

Dear Dr. Holmberg: 

The Thunder Mtn. Project is a vertically-zoned porphyry 
copper system similar in some respects to the Red Mtn. property 
owned by Kerr-McGee. Thunder Mtn. is located at the north end 
of the Patagonia Mtns. about 60 miles south of Tucson, Arizona 
immediately south of Red Mtn. Thunder Mtn. is covered by I01 
unpatented mining claims outlined in green on the attached map. 
Asarco negotiated an option to earn a 50 percent participating 
interest in a joint venture on the Thunder Mtn. Project in 
1972. Since that time the original agreement has been amended 8 
times reflecting the evolution in porphyry copper exploration 
objectives over the last 2 decades. 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. 

The current agreement requires that Asarco spend $i00,000 
per year until $i million has been spent. Expenditures through 
May 31, 1992 which have been allowed as credit toward the $i 
million are $627,316. If Asarco terminates before reaching the 
$I million level a formula provides for partial Asarco ownership 
in Kerr-McGee Thunder Mtn. claims and partial Kerr-McGee 
ownership in Asarco Humbolt claims. 

Several mineralized zones exist on and adjacent to the 
Thunder Mtn. Project claim group and are shown on the attached 
simplified geologic map. None of these are viable at current 
metal prices, but might justify holding for the long term if 
costs could be kept to the minimum required by assessment work 
which is currently $I0,i00 for the Thunder Mtn. group. 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 
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T h u n d e r  N t n .  P r o j e c t  

The Bucket Breccia zone contains shallow disseminated 
chalcocite mineralization centered in Alum Canyon and under the 
ridge to the east. Ten holes define roughly 30 million tons 
averaging 0.28.% Cu with roughly 0.17 oz Ag, starting virtually 
at the surface. Most of the Bucket Breccia target is on the 
Thunder Mtn. claim group. Additional drilling might at best 
double the tonnage. The Sunnyside deep chalcopyrite zone 
contains vein and disseminated chalcopyrite lying at a depth of 
roughly 3800 ft. Based on 5 deep drill holes (TM-8, TR-10, Ii, 
14, and 15) this zone contains a minimum of i00 million tons 
averaging 0.51% Cu, 0.030% MOS2(0.018% Mo), and 0.17 oz Ag. 
Expansion of this zone is likely with more drilling. ~ Roughly 
20% of this zone is on the Thunder Mtn. claim group. The Deep 
Carbonate zone lies under the northeastern portion of the 
Thunder Mtn. claim group and probably extends northwesterly 
under the Three R claim block toward the Flux Mine. Sulfide 
intersections in 4 holes at a depth of 4000 ft. near the base of 
the Mesozoic volcanic section vary from 4-40 ft. thick and 
average 1-2% Cu and 1-5 oz Ag. These are underlain by the 
Paleozoic carbonate section with several intersections in 
retrograde-altered skarn; perhaps the most significant was in 
TCH-2 which cut 57 ft. averaging 1.3% Cu, 5.0% Pb, 12.2% Zn, and 
10.8% Ag at & depth of 4653 ft. The carbonate mineralization 
appears limited to the southwest by the intrusion-hosted 
Sunnyside zone and to the northeast by altered, but relatively 
unmineralized carbonates in TCH-I and TM-13. The Deep Carbonate 
intersections are interpreted to be near the top of the Palezoic 
section which is roughly 4000 ft. thick. The east-west width of 
the zone probably varies from one to several thousand feet and 
it may be 1-2 miles long. 

The Three R claim group lies along the northwest side of the 
Thunder Mtn. claim group and is outlined in yellow on the 
attached map. The Three R group consists of 49 unpatented 
claims owned entirely by Asarco which contain several zones of 
mineralization. Portions of the Sunnyside, Bucket Breccia, and 
northwesterly extension of the Deep Carbonate zones mentioned 
above occur on the Three R group. In addition, 4 holes in the 
BX Breccia zone indicate roughly 3 million tons averaging 0.48% 
Cu as chalcocite which might be expanded with further drilling. 
Finally, the Flux mine at the north end of the claim group 
produced i,i00,000 tons averaging 5.1% Pb, 9.8% Zn and 3.3 oz~Ag 
from a large exotic block of Palezoic limestone in the Mesozoic 
volcanic section. No exploration has been conducted at the Flux 
Mine since it closed in 1965. 
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T h u n d e r  M t n .  P r o j e c t  

None of the targets on the 2 claim blocks described above 
merit accelerated exploration at present, but an argument could 
be made to hold them for the long term if costs could be held to 
assessment work. With this in mind, Asarco proposes that the 
Three R and Thunder Mtn. claim groups be combined in a single 
joint venture Owned 50% by Asarco and 50% by Kerr-McGee. Asarco 
would be manager of the joint venture. Annual work would be 
limited to that required to fulfill annual assessment 
requirements ($15,000) until such time as both parties agreed to 
a more aggressive program. If we are unable to reduce costs to 
assessment work levels, we will have to withdraw from the 
Thunder Mtn. agreement. 

If the above proposal is of interest to Kerr-McGee please 
call me at 212-510-1871. We can arrange an examination of the 
drill core, logs, and other information at short notice if 
necessary. 

Attachments 

FTG/mev 
cc: JDSell w/attachments 

F.T. y 
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S K Y L I N E  L A B S ,  I N C .  
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 

JOB NO. TAJ 748 
November 18, 1992 

PROJECT: THUNDER MOUNTAIN 
BB-8 0-90, BB-9 (13-150) 

BB-9 (250-310) 
PAGE 1 OF 2 

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 

. 0 4  

. 0 3  

. 0 3  

. 0 2  

. 0 2  

3.8 .07 
i.i .14 " 
.9 .06 J 

1.0 .07 o-/Jc~ =/~4L~ 
1.0 .14 . - , . , . / q / { , z . - ~ , / / ' ~ , ~  

. 0 3  2 , 8  . 0 7  
• < . o z  -7 . ,~  . z 3  

• 02 1.6 .05 

• 02 4.1 .12 

I 

0 - 1 3 o  ,/-Z.,. ~ 

#z,- 

z-4-, J 7~'/  

Charles I=. IhomDson 
Arizona Regastered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Ar i zona  Reg~sterea Assayer  No.  1 t 122  



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P . O .  Box 50106 
T u c s o n ,  A r i z o n a  8 5 7 0 3  

(602)  6 2 2 - 4 8 3 6  

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 

Analysis of 23 Drill Core Samples 

ITEM SAMPLE NUMBER 
Au 
(ppm) 

Ag 
(ppm) 

C U  
(%) 

Charles E. T h o m p s o n  
Arizona Registered Assayer No; 9427 

I BB-8 90-I00 
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 
<.02 
.02 
.04 
.03 

.02 

.02 
<.02 
.02 

<.02 

<.02 
.03 

<.02 
<.02 
<.02 

<.02 
<.02 
<.02 
<.02 
<.02 

• Wi l l i am L. Lehmbeck.  
Arizona Registered Assayer No. 9425 

4.8 
8.4 
8.9 
4.1 
7.5 

5.3 
6.4 

I0.0 
16.0 
7.6 

5.8 
18.0 
8.3 
7.6 
5.3 

8.9 
5.7 
4.2 
4.7 

12.0 

1.5o- Z f o~- ~'~' 

.= 7t.,, ~.I,Y- 

"~ C ~ , I / I I  z 

.ii 

.20 

.13 

.07 

17  
38  

. 2 7  

. 5 1  

. 5 6  

• 2 7  I V 

1.35 1 
.09 
.ii 
.12 

.i0 

.25 

.26 

.53 
1.22 

f . 5 o  .. ,Z / ~ " ~ a'C- 

IG ° -7 

: 6 , ~ - i / t ~  =- O ,  ~ / I  

/ 

2 1 o _ z Q .  6_- ~o 

2r~-~Zc ~ l l o  

= B , ~ c , / ~ ' - "  D 2 ~ ,=  

= 1~3.--~/1° --" James A. Mar t in  
- ~ / z  (,fl~4/~, .z{ 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 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 

, / ~  ~/~.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 



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 

Analysis of 29 Drill Core Samples 

,JAN 2 5 1993 

JOB NO. TAJ 749 
January 22, 1993 

PROJECT: THUNDER MTN. 
BB-8 (60-70), (320-600) 

PAGE 1 OF 2 

ITEM SAMPLE NUMBER 
Au Ag Cu 
(ppm) (ppm) (ppm) 

1 
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 

.04 
<.02 
<.02 
.02 

4.4 1900. 
3.6 900. 2gO ~-~ ; 2/0' 
i. 8 1250. : 2,6z~-/~ : ~,/3~ 

1 

2.8 1700. C~ 

<.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 
.04 

<.02 
<.02 
<.02 

1.6 1300. 
3.8 i700. 
.9 385. 

5.4 1450. 
1.9 305. 

=.2 /o"  

A~ 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Ar izona Registered Assayer No. 9425  Ar izona Reg~sterea Assaver No. 11122 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 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 

4.4 
2.9 
3.7 
1.3 
1.4 

5 5 0 .  j -o~, -~z>- - /~ ,~  
8 0 0 .  
495. c 0,5"~/ic.~,: <9..Zsd ~ 
280. ~0~ 

750. 

26 BB-8 560-570 <.02 .9 580. 
27 BB-8 570-580 <.02 1.4 660. 
28 BB-8 580-590 <.02 .8 680. 
29 BB-8 590-600 <.02 1.0 530. 

-'1 17/io.- 

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 Reg,sterea Assayer No. 9425 Arizona Reg~sterea 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. 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) 
PAGE 1 OF 2 

Analysis of 28 Drill Core Samples 

ITEM SAMPLE NUMBER 
Au Ag Cu 
(ppm) (ppm) (%) 

1 0  B B - 9  1 3 " 2 0  

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 

.02 1.6 .16 

.02 1.9 .04 
• 02 3.2 .II /f~-/~-~ :/~' 

c' 

• 0 2 1 . 9  . 1 7  -: I, I 7/i'¢ :" ~, 0 ~ ,-./" 
• 04 1.8 .07 " 
.02 2.5 .07 

.02 .4 .01 

.02 3.9 .04 

.02 5.5 .31 

.02 1.5 .02 
<. 02 1.7 .04 

N0V | 011992 

SW £xplora[,u. 

/~¢./SZ.~ -- 2,/(.~ 

:" ~o,'}'/19' -" ~ , ~ /  

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Registered Assayer No. 9427 Ar izona Registered Assayer No. 9425 Arizona Regtstered AsSayer No. 11122 



SKYLI NE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 748 
November 18, 1992 

PAGE 2 OF 2 

ITEM SAMPLE NUMBER 

Au Ag Cu 
(ppm) (ppm) (%) 

21 
22  
23  

BB-9 120-130 
BB-9 130-140 
BB-9 140-150,/ 

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 

24 
25 

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 

BB-9 250-260 
BB-9 260-270 

26 BB-9 2 7 0 - 2 8 0  
27  B B - 9  2 8 0 - 2 9 0  
28  B B - 9  2 9 0 - 3 0 0  
29  B B - 9  3 0 0 - 3 1 0  

< . 0 2  1 . 4  
. 0 2  1 . 8  

< . 0 2  ....... 1 . 8  

.01 

.08 

.04 

.02 2.1 .08 

.08 2.2 .i0 

.02 2.7 .29 
<. 02 <. 1 .16 
<. 02 4.5 .09 

<.02 3.6 .19 
<.02 3.5 .07 
<.02 5.2 .08 
<.02 7.0 .08 
.03 5.7 .50 

<.02 1.4 .08 
<.02 i.i .08 

<.02 1.4 .08 
.05 1.6 .26 

<.02 1.4 .07 
<.02 1.8 .05 

d 

-- 'dS, s/l~ : 2 ,  

*NOTE: 

CC: 

Sample not received. 

Mr. Harold Downey 
1803 E. 10th Steet 
Tucson, AZ 85719 

L /#~2/-l ' l" l t  ' 

Char les E. T h o m p s o n  
Arizona Registered Assayer No. 9427 

Wi l l i am L. L e h m b e c k  
Arizona Registered Assayer No..9425 

James A.  Mar t i n  
Arizona Registered Assayer No. 1 1 1 

Arizona Registered Assayer klo. 9427 Arizona Registered Assayer klo. 9425 Arizona Registered Assayer No. 11122 
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SKYLINE LABS, I N C  
1775 W Sahuaro D r  • P O  Box 50106 
T u c s o n  Ar izona 85703 
(602) 622-4836 

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. James D. Sell 
Southwestern Exploration 
P.O. Box 5747 
TUcson, AZ 8 5 7 0 3  

JOB NO. TAJ 747 
November 12, 1992 

PROJECT: THUNDER MTN. 
BB-9 (310-510) 

PAGE 1 OF 1 

d. >s 

Analysis of 20 Drill Core Samples 

ITEM SAMPLE NUMBER 
Au Ag Cu 
(ppm) (ppm) (%) 

cc: 

1 BB,9 310-320 
2 BB-9 320-330 
3 BB-9 330-340 
4 BB-9 340-350 
5 BB-9 350-360 

6 BB-9 360-370 
7 BB-9 370-380 
8 BB-9 380-390 
9 BB-9 390-400 

i0 BB-9 400-410 

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 85719 

.03 
<. 02 
<.02 
.03 

<.02 

<.02 3.6 .22 
<.02 1.9 .09 
<.02 3.5 .17 
<.02 2.5 .20 
<.02 3.1 .22 

w 

2.0 .17 
2.8 .24 ~t°-41~'=/~ 

3 . 0  . 2  5 :2 ,~5/ ,o  : D ,2 I  ~:~ 

2.5 .16 

3 . 7  . 3 3  51u~llc'=t~'" 
:2~/,, ': 2~ p~/~ 

.03 2.2 .04 
<.02 2.4 .07 
<.02 3.5 .09 
<.02 4.9 .43 
<. 02 4.1 .06 

• <.02 4.9 .08 
<. 02 2.1 .13 
<. 02 1.5 .14 
<.02 5.3 .08 
<.02 4.4 .40 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

~A~CO Incorporated 

NOV 1 3 1W2~ 

SW Exploration 

William L. Lehmoeck 
Arizona Reg0stered Assayer No. 9425 

• e4 

/..//c7~ c:-i~7 = /L.'J 

• - 3 ~ : S  I~'-" = J s T : ~ , l i  

Arizona Registered Assayer No. 11122 
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MEMORANDUM 

To: James D. Sell 

From: Harold Downey 

Date: February i, 1993 

Subject: Thunder Mountain Project; Summary of Drill Holes BB-8 and 
BB-9, Discussion and Recommendations. 

Two diamond drill holes, BB-8 and BB-9, were drilled in August 
of 1992 for purposes of assessment work and to help further 
delineate zones of mineralization encountered in previous work. 
Each hole was drilled vertically to a depth of 600 feet in the 
canyon bottom along the main access road on which most of the 
earlier drilling was done. BB-8 was collared I00 feet northeasterly 
from the area of several holes drilled in 1990 (BB-2, BB-3, BB-6). 
BB-9 was located another i00 feet northeasterly from # 8 (refer to 
attached location map). 

Summary of holes as follows: 

BB-8: Coord N: 1710,i00, Coord E: 865,485, Elev: 5140, 
Inclination: -90 

0 - 600: Quartz Feldspar Porphyry, intensely altered to 
pyrophyllite/sericite/kaolin to 310. Very sparse quartz veining. 
Disseminated pyrite blebs to 3 mm dia. estimated at 3%-5%. Minor 
fine grained disseminated chalcopyrite. Some of the pyrite is 
coated blue/black (covellite/chalcocite). Probable small fault 300- 
301, rock is less altered and mineralized below 310. Short sections 
of lapilli welded tuff 372.5 - 373 and 442 - 444. 

Mineralization: The only section of copper mineralization 
above 0.2% copper (except for scattered i0 foot runs) occurs from 
130 to 290 (160 feet) which averaged 0.407% Cu and 8.3 ppm Ag. 

BB-9: Coord N: 1710,170, Coord E: 865,555, Elev: 5125 
Inclination: -90 

0-600: Quartz Feldspar Porphyry, intensely altered, 
pyrophillite dominannt alteration mineral. Compacted gray volcanic 
mud 66-67.5. Pyrite 3%-5% in clumps and fine grained disseminated. 
Copper mineralization generally weak with less visible covellite 
than in other holes in area. Chalcocite is seen coating pyrite and 
some sooty chalcocite is found in a few fractures and small slips. 

Mineralization: The best apparent zone of mineralization (by 
visual estimate) occurs from 325 to 460. This estimate is confirmed 
by an assay run of I00 feet of .205 % Cu from 310 to 410. Only 3 
ten foot runs assayed in the 0.4% to 0.5% range and these were too 
scattered to help in making any significant footages which would 
average greater than 0.2% Cu. 



Discussion: 

Results of this period of drilling are disappointing inasmuch 
as my Memorandum to James Sell dated February 7, 1991 recommended 
drilling along the road in a pattern similar to that which was 
partially completed by drilling BB-8 and BB-9. It was hoped that a 
continuous near-surface zone of +0.4% Cu could be proven in the 
area between vertical hole TM-8 and BB-4 (refer to attached map and 
vertical section A-A'). I now have some reservations regarding 
drilling vertical holes along this road which closely follows the 
stream bed at the bottom of a canyon possibly created by faulting. 
The vertical hole, TM-8, did not hit appreciable mineralization 
until a depth of 140 feet while angle holes drilled from the same 
location were quite successful in cutting +0.4% Cu. The reason for 
the "negative anomaly" of TM-8 has been previously discussed on 
page 2, under Ore Grades & Reserves, my memo to Sell, 2/7/91. If in 
fact, chalcocite/covellite enrichment was either not formed or 
flushed away by certain hydrogeological processes associated with 
steep faulting, vertical drilling may not be giving a true test of 
mineralization, or at best, an erratic one. 

Recommendations: 

If ASARCO elects to continue with this project, a better 
determination of mineral continuity and extent must be made. It 
follows therefore, that angle drilling outward from the canyon 
bottom is warranted; also drilling in the southern area near BB-I 
could be undertaken (Recommendations, memo Downey to Sell, 2/7/91). 

References and Attachments: 

Summary Report; Sell to Kurtz, 11/14/90 

Memorandum; Downey to Sell, 2/7/91 - Sell to Kurtz, 2/19/91 

Drill Logs; BB-8, BB-9. 

Location Map updated from map 2/7/91 

Vertical Section A-A" updated from-2/7/91 

Vertical Sections B-B" through D-D" from 2/7/91 

t ,. // . 

Harold J. D~owney # Date 

(2) 
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Exploration Department 

TELECOP IER 

DATE : 7/14/93 

TO • 

NAME : 

FAX: 405-270-3123 

Mr. Harold W. Holmberg 

Kerr-McGee Corporation 

LOCATION: Oklahoma City, OK 

FROM: James D. Sell 

MESSAGE : 

The attached Summary Report on the Thunder Mountain 
Project with Figures and Attachments will be sent 
to you by Federal Express (next day delivery, 7/16/93), 
tomorrow. 

cc: F.T. Graybeal (FAX) 

You will receive __6 page(s) of copy including this sheet. 

If you do not receive all pages, please call: 602-792-3010 

Ext. 324 

This transmission X will will not be confirmed by mail. 

( 

ASARCO Incorporated P.O, Box 5747 
1150 North 7th Avenue FAX (602) 792-3934 

Tucson, Az 85703 
Phone (602) 792-3010 



FEDERAL EXPRESS 

Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

Ju ly  14, 1993 

Mr. Harold W. Holmberg 
Director of Metal Exploration 
Kerr-McGee Corporation 
Kerr-McGee Center 
123 Robert S. Kerr Avenue 
Oklahoma City, OK 73102 

Summary Report 
Thunder Mountain Project 
Santa Cruz County, Arizona 

Dear Mr. Holmber9: 

As outlined in the May 28, 1993 let ter  to you from Dr. Graybeal, I submit this 
report and map packet on the targets and d r i l l  holes in the Thunder Mountain 
Project, Santa Cruz County, Arizona. 

The location of the project area is shown on Figure I. 

Figure 2 is an overview of the entire Thunder Mountain resource area and 
contains the d r i l l  holes within and outside the Thunder Mountain Project. Only 
a few of the Bucket Breccia (BB-) d r i l l  holes are shown in the cluster of the 
BB d r i l l  holes. 

The d r i l l  holes include TM-8 through TM-14, TCH-I through TCH-2A, and BB-I 
through BB-9. Logs and assays for the d r i l l  holes are in the Attachments to 
this short report. 

Three target zones were indicated by the dr i l l ing  (Figure 2): 

1. The deep Sunnyside cha l copy r i t e  zone. 
2. The sha l low,  upper - leve l  c h a l c o c i t e  zones in brecc ias above the deep 

Sunnyside zone, and d r i l l e d  as the Sunnyside brecc ia  p ipe,  and the 
Bucket Breccia target. 

3. The deep carbonate of Pb-Zn-A9 in sediments. 

As noted, from the land pos i t i on  boundar ies,  much of  the Sunnyside deep 
c h a l c o p y r i t e  zone and the shal low c h a l c o c i t e  zone of  the Sunnyside Breccia is  
not w i t h i n  the Thunder Mountain P ro jec t  boundaries. 

ASARCO Incorporated PC Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue FAX (602) 792-3934 Phone (602) 792-3010 



Summary Report - Thunder Mountain Project 

A total of 38,541 feet of dr i l l ing in 19 holes has been completed in the 
present agreement lands (Table I in Attachments). 

The Sunnyside deep target (Figure 2) lies plus 2500 feet below the surface of 
the ground. The primary disseminated/fracture controlled mineralization of the 
Sunnyside target has a sparse d r i l l  intercept geologic estimated resource of 
450 million tons of around 0.34% copper and 0.012~ moly, with minor gold-silver 
credits. A larger, three bi l l ion plus, estimated tonnage, can be inferred, 
lying between 3000 and 5500 feet below the surface, averaging around 0.22~ 
copper, and is based on the projected extent outward from the known dr i l l ing  
and expansion northward under the known shallow chalcocite zones and breccia 
pipe development. 

The shallow Bucket Breccia chalcocite blanket (Figure 2) has been the current 
dr i l l ing area. Twelve holes have cut the shallow mineralization (Figure 3). 
The chalcocite essentially surfaces at the canyon bottom of Alum Creek and 
extends upward and under the adjacent hil lsides, as shown in Figures 4 through 
7. 

A potential of plus 30 million tons of plus 0.28% copper may exist in this 
target zone. 

The deep Carbonate Pb-Zn-A~ zone is indicated by four holes which penetrate 
into the carbonate skarn-hosted mineralization (Figure 2). The holes were TM- 
13, TCH-I, TCH-2, and TCH-2A. Table 2, Attachment l i s t ,  is a synopsis of the 
various mineral intercepts in the four holes. 

Figure 8 is a cross section (Y-Y') east-west through the TCH-holes and 
indicates the complexity of the target area. Dri l l  hole TM-14 was proposed to 
test the carbonate zone at depth, but due to dr i l l in9  problems the hole was 
terminated at 4580 feet prior to a carbonate intercept. 

Further details of the complex geology, alteration, mineralization and assays 
are contained on the individual d r i l l  hole log sheets, Attachments. 

Contact me for any other information you need for the evaluation. 

JDS:mek 
Attachments 

Sincerely, 

/ Jdames /  D. Sel 1 

cc: F.T. Graybeal (w/o a t ts . )  



LIST OF ATTACHMENTS 

Table 

I .  D r i l l  Hole Numbers, Depth and Best In tercept  
2. Intercepts/Assays of deep carbonate minera l iza t ion 

Fl_j_~U re 

I .  Index Map - Thunder Mountain Project 
2. Plan Map - Thunder Mountain Resources 
3. Plan Map - Bucket Breccia (BB- )  D r i l l  Holes and Cross-Section Locations 
4. Section A-A' - BB D r i l l  Holes/Assay group 
5. Section B-B' - BB D r i l l  Holes/Assay group 
6. Section C-C' - BB D r i l l  Holes/Assay group 
7. Section D-D' - BB D r i l l  Holes/Assay group 
8. Section Y-Y' - Trench (TCH) D r i l l  Holes/Assay group 

Attachments 

TM - D r i l l  Logs w i t h  Assays. Holes TM 8, -9 ,  -10, -11,  -12,  -13,  and TM-14 
TCH - D r i l l  Logs w i th  Assays. Holes TCH-1, TCH-2, and TCH-2A 
BB-  D r i l l  Logs w i t h  Assays. Holes BB-1, -2 ,  -3 ,  -4 ,  -5 ,  -6 ,  -7 ,  -8 ,  and BB-9 



Table 1. D r i l l  Hole Numbers, Depth and Best I n t e r c e p t  

Best Intercept 
Hole No. Depth, Feet Interval Feet % Cu 

TM-8 5,677 370-540 170 0.55 
TM-9 1,745 500-900 400 0.12 
TM-IO 567 190-400 210 0.02 
TM-11 668 40-180 140 0.49 
TM-12 622 10-100 90 0.41 
TM-13 4,777 3977-3979 2 2.56 
TM-14 4,580 37OO-3710 10 O.15 
TCH-I 5,560 3907-3911.5 4.5 2.64 
TCH-2 5,830 4030-4209 25** 1,90 
TCH-2A 2,209 4120-4140 20 1.48 
BB-I 821 350-490 140 O.4I 
BB-2 517 40-140 100 0.60 
BB-3 725 14-90 76 0.60 
BB-4 797 10-190 180 0.47 
BB-5 800 230-310 80 O.15 
BB-6 800 340-450 110 O.91 
BB-7 736 340-490 150 0.O3 
BB-8 600 130-29~ 160 O.41 
BB-9 510 310-410 100 0.21 

38,541 feet 

ppm Ag 

O.31e* 
O.17e 
O .25e 
0.33e 
O.21e 
3.56 ounces 
2.2 
1.76 
3.90 ounces 
2.20 ounces 

O.O4 
o. o4 
o.o4 
tr 
8.50 
O.17e 
8.30 
2.90 

*e estimated from scattered assays or composite values 

** selected intervals from total intercept length 



Table 2. Intercept/Assays - Deep Carbona.,te Minera l izat ion 

Hole No. 

TM-13 

TCH-I 

TCH-2 

TCH-2A 

Interval  Footage C u  P__~b Zn 

3977-3979 2 2.56 8.65 11.60 

3907-3911.5 4.5 2.64 12 .68  14.52 
4846-4847 I 0.40 6.00 5.00 

1407-1409 2" 0.43 1.18 10.95 
4030-4037 7 1.27 0.18 0.60 
4046-4050 4 1.59 0.09 0.12 
4100-4109 9 0~I0 1.02 1.05 
4127-4166 39 0.71 0.21 0.12 
4195-4209 14 2.32 0.73 0.09 
4209-4215 6 0.09 3.35 3.34 
4243-4312 69 0.27 2.50 3.12 
4450-4490 40 0.11 1.57 1.37 
4653-4710 57 1.30 4.97 12.20 
4767-4891 124 0.23 0.86 14.10 
4913-4921 8 0.04 0.28 3.95 
5216-5217 I 0.04 1.70 2.08 

4120-4160 40 1.50 0.30 0.60 
4310-4337 27 1.20 0.70 0.30 

oz/T 

3.56 

I .  76 
0.40 

2.16 
I .12 
I .24 
I .36 
0.91 
5.86 
I .60 
I .68 
3.35 

10.82 
7.36 
2.30 
I .64 

0.80 
4.00 
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