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ASAIBCO 
AMERICAN SMELTING AND R E F I N I N G  COMPANY 

SOUTHWESTERN EXPLORATION DIVISION 

P. O. BOX 5747~ TUCSON, ARIZONA 85703 

March 3, 1972 

11,50 N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 ~ 2 - 3 0 1 0  

Mr. Wayne H. Burr, President 
Magma Copper Company 
San Manuel, Arizona 85631 

Belmont Area 

Dear Mr. Butt: 

I wish to thank you and Messrs. Goss, Steele, and Hammer for meeting with 
Mr. Sell and myself March 2, 1972, at your office. As outlined to you, 
Asarco believes the area from the Belmont mine eastward is a prime 
locality for the discovery of major copper replacement orebodies. Asarco 
desires to joint venture exploration with Magma Copper Company in the 
search for these orebodies. We envision starting a drilling program near 
the old Belmont workings and proceeding eastward with a "fence ~1 of drill 
holes to test the down dip extension of the replacement zones. 

The outline of the land in which Asarco desires to joint venture with 
Magma Copper Company is shown on the attached map and, in general, consists 
of a N70E zone about I-I/2 miles wide centered upon the old Belmont 
workings. All of this ground is presently controlled by Magma. 

Asarco proposes a joint venture along the following terms: Asarco would 
pay 60% of the exploration costs in order to earn a 50% interest. At 
that time when the property passes from the exploration stage into the 
development stage, Asarco and Magma would share equally in the costs and 
equally in the profits. 

I will be available to discuss the Belmont area at your convenience. Again, 
I should like to emphasize that Asarco believes the Belmont area houses a 
major orebody and wants to participate with Magma in the exploration for 
and development of this orebody. 

WLK: lad 
Attach. 

co: dDSell ,  RBCrist 

Very truly y~urs, 

W. k. Kurtz 
Manager of Explora t ion 
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R E C E I V a D  

MAGMA COPPER COMPANY MAR 1 31972 
SAN MANUEL,  A R I Z O N A  8 5 6 3 1  

,602, 385.220, W ,  L .  ~ $. W. I.I.s. £XPL DIV. 

March ii, 1972 

Mr. W. L. Kurtz 
Manager of Exploration 
American Smelting & Refining Co. 
Southwestern Exploration Division 
P. O. Box 5747 
Tucson, Arizona 85703 

Dear Mr. Kurtz: 

This responds to your letter of March 3, 1972 
concerning the possibility of a joint venture in the Belmont 
area. 

It is our opinion that consideration of such a 
venture, if agreement can be reached, must be confined to 
exploration at this time. Any thought to joint participa- 
tion in potential production operation would be premature. 

Magma and ASARCO have a common interest in explor- 
ation in the Belmont area and the area immediately to the 
east of the Belmont ground. We are receptive to further 
discussion relative to such an exploration program. 

WHB/aln 

cc: HJSteele 

Yours very truly, 

Wayne H. Burt 
President 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

March 16, 1972 

MEMORANDUM FOR FILES 

Belmont Area 
(Magma Mining Company) 

I talked with Mr. Burt today and he agreed to call early next 
week to set up another meeting to discuss an Asarco-Magma joint 
venture in the Belmont Area. 

Of i n t e r e s t  is the f a c t  tha t  Burr said Asarco is i n te res ted  because 
of  State sect ions 4 and 5. I informed him (as I did at our l as t  
meeting) tha t  Asarco was in te res ted  in the area near Belmont and 
tha t  our best educated guess at  t h i s  time would be tha t  the po ten t i a l  
orebody l i es  who l l y  w i t h i n  Magma ground. Asarco would l i k e  the r i g h t  
tO help e×plore f o r  and develop t h i s  p o t e n t i a l  on Magma ground. 
Hope fu l l y ,  Magma's understanding of  t h i s  w i l l  not negate a j o i n t -  
venture agreement. 

.~L. Kurtz 

WLK:Iad 

cc: JDSell ~ 



MAGMA COPPER COMPANY 

SAN M A N U E L ,  A R I Z O N A  85@31 

f 6 0 2 )  3 8 5 - 2 2 0 1  

U ~ 

May 2, 1972 

Mr. W. L. Kurtz 
Manager of Exploration 
American Smelting & Refining Co. 
Southwestern Exploration Division 
P. O. Box 5747 
Tucson, Arizona 85703 

Dear Bill: 

Please excuse the delay in getting back to 
you concerning joint participation in exploration of 
the Belmont area at Superior. We have considered your 
proposal for joint participation in the Belmont area 
and the area controlled by ASARCO to the east of the 
Belmont and have decided against such an arrangement 
at this time. 

WHB/aln 

Sincerely, 

Wayne H. B u r t  
P r e s i d e n t  

cc: HJSteele 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 9, 1972 

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

Magma 
Belmont Area 
Pinal County~ Arizona 

Dear John: 

As you recall, during your visit to Tucson in April, we discussed the 
possibility of joint venturing exploration in the Belmont Area (south 
of Magma's mine at Superior) with Magma in the search for bedded 
copper replacements on ground controlled by Magma. 

Mr. Wayne Burt, president of Magma, has informed us that Magma does not 
want to participate in joint venture exploration in the Belmont area. 
Since being informed of Magme's negative stance, we have learned that 
they are proceeding to explore this area by drilling. 

Very truly yours, 

W. L. Kurtz 

WLK: lad 

cc: JHCourtright 
RBCrist 
JDSel I 

!r 



AS/URCO 

Exploration Department 

Frederick T. Graybeal 
Chief Geologist 

Mr. J. D. Sell 
Tucson Office 

Superior East Project 
Arizona 

December 2, 1993 

RECEIVED 

D~O 0 7 1995 

You have a copy of my August 16, 1993 letter to Mr. Acosta of Magma 
which offers to sell the 40 acre parcel at Superior East for $1,000/acre ($40,000 
total) and a 3% NSR on any metal or mineral produced from the Asarco ground. 
This offer to sell was made subject to prior review by Asarco of all drill 
information available to Magma within 4,000 feet of the boundary of the 40 acre 
parcel. 

Enclosed please fmd a copy of the September 28, 1993 letter from Mr. 
Acosta to me which accepts our offer on the 40 acre parcel. Also enclosed is a 
November 8, 1993 letter from Mr. Manske of Magma which includes drill logs 
from all holes completed by Magma within the 4,000 foot perimeter of the 40 acre 
parcel. Please review these logs to determine whether there is any indication in 
them that the 40 acre parcel ought not to be sold. Please also forward to Mr. 
Manske logs with assays (no reports) of any holes drilled by Asarco within that 
same 4,000 foot perimeter. As discussed by you and I over the phone today, hole 
A-3 is the only Asarco hole which would fall within that 4,000 foot perimeter. 

After you have completed your review of the Magma logs please phone me and I 
will call Mr. Acosta with regard to completing the sale of the parcel if there are no 
reasons to withdraw the offer. Please complete this review at your earliest 
opportunity so that we may complete this little item of business. 

Enclosures 

cc: TEScartaccini ,.~'7/~0 C(" 

ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 Fax: (212) 510-1978 
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November 8, 1993 

M A G M A  C O P P E R  C O M P A N Y  
SUPERIOR MINING DIVISION 

"Pursuing Team Excellence" 
P.O. Box 37 Superior, Arizona 85273-0037 

(602) 229.-4256, Fax (602) 229.-4323 

F'. T. G. 

~:~; 2 i993 

L~ 

NOV I 0 199J 

EXPLORATION DfiPT 

j D.s 

Frederick T. Graybeal 
Chief Geologist, Exploration Department 
ASARCO, Inc. 
180 Maiden Lane 
New York, NY 10038 

RECEIVED 

u~:~ 0 7 1995 

Dear Mr. Graybeal: 

In reference to terms proposed in yours of August 16, 1993, regarding the Superior East 
40 acre parcel (comprising the SWIA NW~A of Section 5, T2S, R13E in the Superior 
quadrangle, Arizona), enclosed please find copies of all extent logs for Magma Copper drill 
holes lying within 4,000 feet of the perimeter of the parcel in question. The quality of the data 
is variable and unfortunately records for some of the older drilling has been lost (in particular 
holes MB-5, MB-6, and MB-8). No log was made for hole AZ-1, as this was a shallow rotary 
bore that stopped at 600' total depth in Tertiary dacite, the identical formation exposed at the 
surface. 

Also enclosed is a 1:24000-scale topographic map with the drill hole locations relative 
to Magma Copper's #9 Shaft facilities and the 40-acre parcel (shaded). 

Sincerely yours, 

j j z .  
Scott L. Manske 
Staff Geologist 

Enclosure 
ee: Alex Acosta 

Mark VanDyke Sander 
Alex Paul 

Sdl 
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ASARCO, Inc. 
180 Maiden Lane 
New York, NY 10038 

Dear Mr. Graybeal: 

In reference to terms proposed in yours of August 16, 1993, regarding the Superior East 
40 acre parcel (comprising the SW1A NWIA of Section 5, T2S, R13E in the Superior 
quadrangle, Arizona), enclosed please find copies of all extent logs for Magma Copper drill 
holes lying within 4,000 feet of the perimeter of the parcel in question. The quality of the data 
is variable and unfortunately records for some of the older drilling has been lost (in particular 
holes MB-5, MB-6, and MB-8). No log was made for hole AZ-1, as this was a shallow rotary 
bore that stopped at 600' total depth in Tertiary dacite, the identical formation exposed at the 
surface. 

Also enclosed is a 1:24000-scale topographic map with the drill hole locations relative 
to Magma Copper's #9 Shaft facilities and the 40-acre parcel (shaded). 
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Staff Geologist 
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38-4930 

TO: 
MR. J. D. SELL 

TUCSON OFFICE 

~SARCO, incorporated 
P.O. Box 5747 
Tucson, Arizona ~703 

RECEIVED 

, ~  0 7 1993 
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MAGMA COPPER COMPANY - SUPERIOR DIVISION 

Magma - Belmont 
Diamond Drill Hole No. 5 

: "  , ' ,  .~. : . . . ~ ' . ,  . 

1791 ' -1795 '  " Te r t i a ry  Wh|tetai. l  I imy si I tstone; maroon: to chocolate;  

1795 ' -  1830' 

' beds:or|ented ~75 ° to c o r e ' s a x i s .  . . . . . . . . .  

Tertiary Whitetail sandstone; greenish-gray; fine to 

medium-grained; well sorted with abundant biotite and 

some muscovite; +25% clay. Below 1820' interval becomes 

more pebbly with schist  c lasts  predominate wi th minor 

diabase. 

1825'-1829' Fault at 60 ° to core's axis. 

1830'-2206' Tertiary Whitetail conglomerate; greenish-gray; 40-60~; 

angular to sub-rounded pebbles of schist, diabase and 

quartzite; ±2% mineralized grains consisting of iron 

O 
• oxide. At.1820', a silt bed is oriented ±70 to core s 

axis; cobbles range to 18" in maximum dimension; +90% of 

clasts average about ½,t in maximum dimension. 

1956'-1959' Ravel ly, may be a fault. 

:: 2161' A bed is0riented 78 ° to core's axis. 
i ?. , 

2206'-2210' Tertiary Whitetail sandstone and siltstone; white; tuffaceous; 

beds oriented 80 ° to core's axis. 

2210'-2430' Tertiary Whitetail conglomerate; similar to interval 1836'- 

2206'; native copper noted at 2370' and at 2374' as wires 

occupying fractures in a diabase clast; native copper at 

24•30 ' as grain•s entrained within a gypsum band. • " " " 

. . . . - 2 ~ 3 ~ , ' 2 ! 2 5 3 1 : , . : .  .... T e ~ r t i a r ) ~ T ~ / ~ 1 i ~ t ~ t ~ i . ~ . ~ d ~ g ~ m e r a t e ; ~ u m e r ~ u s ~ g r g e ~ b r e : c c ~ . a t e d : ~ . . . i . . ~ . ~ :  . . . .  , .  

: diabase blocks with abundant iron oxide; much serpentine and 

clay.  - ~ '  

2460'-2470' Gougy; may be a fault. 



! 

/" 

t 

.-. . • . 

At 2471' is a porphyry clast with native copper locallized 

with in  a rg i l l i zed ,  p lagioc lase phenocry.sts; -beds are 

poorlydevelopedbut may be oriented about 40 ° . 

.... 2535'T2541' Gouge and breccia; may be a fault. 
,. . . , . ; - . 

2531'-2534 ' Pennsylvanian Naco limestone; probably a boulder within 
-': . - . " .. - . . . . . .  . . 

the Whi te ta i l  conglomerate~ ~ . .  

2534'-2537' Tertiary Whitetail conglomerate; gougy; may be a zone of 

fault breccia; contact with the underlying Naco beds appears 

to be normal and is subhorizontal in attitude. 

2537'-2541' Pennsylvanian Naco limestone; light gray; stylolitic; 

cut by steep calcite veinlets. 

2541'-2546' Pennsy|vanian Naco limestone; brecciated with chocolate 

colored silt bands and irregular wisps of limy siltstone 

oriented 20 ° to core's axis. 

2546'-2548' Pennsylvanian Naco limestone; similar to 2541'-2546'; 

brecciated and stylolitic. 
• •.. .. 

• ..- . • •. .... . 

2548'-2557' Pennsylvanian Naco siltstone; maroon with ~20% nodular 

2557'-2565:' 

limestone fragments; strongly brecciated. 

Pennsylvanian Naco l imestone; mediurr~gray; genera| ]y  ~ ine -  - 

grained with numerous sparry fragments; s t y i o l i t i z e d ;  brecciated;  

argillized along fractures; some minor iron oxide and man- 

ganese oxide with brown-serpentine along steep fractures. 

2565'-2566' Fault; gouge and breccia. 

2566'-2573' Pennsylvanian Naco limestone; similar to 2557'-2565' with 

• .... some manganese oxide on steep fractures. 

2573.!'2583' Pennsylvanian Naco l imes£one; medium-gray; some wispy 
'"~'~ ': "~""7" ":" " "" ..... : :': "7:" "" .' " ." ""'.. "; "" " "" """" "" '~ """ """~ ~ "'." .' ~ "-'. "." 7' .... " • "," ~. ' :'" ..;" "- . . :,'. :. "~ :....." • .. ~ ... ~ ,., . .: ". 

' -  : . . . . .  ' s i l t  bands; b.reccia.ted;-much• i ron .ox idea long:  serpent in ized 

fragment surfaces throughout this i n t e r v a l .  

2583'-2591' Fault; +25% limestone fragments in brown to red iron oxide 



. • . . .  

and s i ] t .  

259! ' -2618 '  Penn.syivanian Naco l imestone;  l i g h t  g ray ;  f i n e - g r a i n e d ; .  

s t y l o l i t i z e d ;  b recc ia ted  w i t h  ca lc ium carbona te ,  cement 

and c a | c i t e  v e i n l e t s ;  some t r a n s p o r t e d  i ron  ox ide •along 

2618i-2624 ' 

fractures; minor manganese oxide; as veinlets. 
• . -. . . . .  . . , . , . 

. . .. . . : 

P e n n s y l v a n i a n  Naco s i l t y  l i m e s t o n e ;  maroon;  minor  t r a n s p o r t e d  

iron oxide along fracture surfaces. 

2624'-2633' Pennsylvanian Naco siltstone; medium-dark gray to maroon; 

some limestone nodules; minor serpentinized patches. 

2633 ' -2643 '  Pennslyvanian Naco limestone; pinkish; fine-grained; 

foraminal; beds oriented about 50 ° to core's axis. 

2643'-266~' Pennsylvanian Naco limy siltstone; purplish; calcite 

veining. 

2668 ' -2678 '  

2678 ' -2685 '  

Pennsylvanian Naco limestone; medium gray; fine-grained; 

P e n n s y l v a n i a n  Naco s i l t y  l i m e s t o n e ;  p u r p l i s h ;  beds a t  40 ° 

to  c o r e ' s  ax i s .  

2685'-2686' Pennsylvanian Naco limestone breccia; oriented at 40 ° to 

c o r e ' s  ax i s .  

2 6 8 6 ' - 2 7 1 5 "  Pennsylvanian Naco-limestone; medium gray;-fine-grained; 

minor breccia zones with calcite cementing fragments; some 

leaching of calcite veinlets. 

2715'-2723' Pennsylvanian Naco silty limestone; generally reddish; a 

few breccia zones with fragments coated by transported 

iron oxide; minor carbonate veining. 

2723'~2726' Pennsylvanian Naco limestone; medium gray. 

.2726'-2736" Pennsylvanian Naco s.ilty limestone; reddish; fine-grained. 

" ' 273~ ' : -2739  ' - '  . 'Pe~nsylvani 'anNaco "limestone;- -.. . . .- • • : - :  - . . . . . . . .  

2739'-2775' Pennsylvanian Naco s i l t y  l imes tone;  g e n e r a l l y  maroon and 

gray; fine-grained; beds oriented at 500 to core's axis; 



minor calcite ve.inlets of.random oriefitation... 

2775'-2796' Porphyry (dacite?); similar to mine porphyry; greenish-gray; 

consisting of 50%argillized p~agio~lase phenocrysts to 1"O'mm 

maximum dimension; 2% quartz as rounded phenocrysts; 8% 

hornblende; remainderfine'grained matrix; some iron oxide 

along cOntacts; may have.been someminor indigenous pyrite; 
r 

upper contact oriented 60 ° to core's axis; lower contact 

oriented 70 ° to core's axis; appears to be a sill. 

2796'-2812' Pennsylvanian Naco silty limestone; reddish to greenish; 

partly foraminal; partly nodular; beds oriented at 40 ° to 

core 's  ax is .  

2812t-2825 ' Pennsylvanian Naco limestone; medium gray; fine-grained; 

cut by random calcite veinlets. 

/ - 

2825'-2826' 

~2826'-2863! 

Fault with iron oxide along fragments of crushed limestone; 

structure oriented ±20 ° to core's axis. 

Pennsylvanian Naco limestone; medium greenish-gray; sparry; 

2863'-2865' 

irregular, poorly developed bedding planes. 

Fault?; core fractured at 20 ° to axis; reddish; transported 

2865 '-:2878 ' 

iron oxide coats fragments. 

Pen nslyvanian Naco limestone; medium gray; medium-grained; 

somewhat nodular with sparry grains; stylolitic; some 

random calcite veinlets. 

2878'-2890' Fault; fracture zone is sub-parallel to core with iron 

oxide cementing fragments. 

2890'-2895' Pennsylvanian Naco limestone; fine-grained; medium gray; 

beds oriented at 60° to core's axis. 

" ' ' "  " - ' ~ ' .  2895'~2896' . . . .  Pennsy~vanian Nacosi l~t~t~ne-;"Ye~|ow"(bleached~ . wit~s:ome: 

• ' irbn"oxide along fractures. 

2896'-2917' Pennsylvanian Naco limestone; medium gray; sparry; minor 

..~ .. 

red iron oxide along fractures. 



; f 

2917'-2919' Fault?; gouge and breccia consisting of brown iron oxide 

.soaked siltstone fragments; zone oriented +30 ° .to core's 

axis. 

2919'-2928' 

• o 

2928'-2929' 

Pennsylvanian Naco limestone; medium gray; sparry; minor 

manganese oxide along s t y l o l i t i c  surfaces. 
• . . . - .  . . .  . 

Pennsylvanian Naco s i l t s t on~ ;  y~llowish-brown; • 

crushed. 

2929'-2955' Pennsylvanian Naco limestone; medium to light gray; fine- 

grained (marly) to medium-grained; stylolitic; some brown 

carbonate veining; abundant white calcite veining; rare 

chert bands. 

2955'-2957' Pennsylvanian Naco siltstone; dark bluish-gray; well 

foliated at 80 ° to core's axis. 

2957'-2995' Pennsylvanian Naco limestone; medium gray; fine-grained 

(marly) with sparry patches; stylolitic; some fossil trash; 

irregular bands of greenish-brown (bleached?) silt, beds" 

oriented at 70 ° to core's axis, 

2995'-2997' 

2997'-3105' 

Pennslyvanian Naco siltstone; greenish (bleached?). 

PennsylvanianNaco limestone nodules in si|tstone matrix;. 

greenis.h-gray with silt bleached green to 3065'; minor • iron 

oxide along beds and fractures; beds at 70 ° to core's axis. 

3105'-3111' Pennsylvanian Naco silty limestone; dark greenish-gray 

(bleached?); irregular beds oriented about 70 ° to core's 

axis. 

-. 3111'-3114'. Fault; goug e and breccia generated from Naco siltstone and 

• ~limestone; nQ mineralization,, i 
" :" ....... ' ...... "~:" ~ .... '." :~.' i ! ~ ~ "- :" :: .":~ - '.:-,-' ., 

- 3114!~3129' "- PeOnslyvanian.s]lty-.limestone (s!mi.~ar to.31.~5'~.3.11.1')... .-..;.. - .  

3129'-3132' Pennsylvanian Naco limestone in siltstone matrix, reddish, 

3132'-3136' Pennsylvanian Naco siltstone; reddish; well fractured; minor 



3136'-3139 ' 

3139'-31.44' 

3144'-3145' 

3145'-3150' 

3150'-3152' 

3152'-3200' 

/ 

°" 

3200'-3235' 

3235'-3237' 

iron oxide along parting planes and fracture surfaces. 

Pennsy.lvanian Naco nodular limestone set in reddish siitstone 

matrix. 

Pennsylvanian Naco siltstone; greenish; bleached; beds 
. . . .  .., .. . . • 

oriented 70 ° to core's axis; 

Pennsylvanian Naco nodularlimestone Set in greenish- 

siltstone matrix. 

Pennsylvanian Naco l imy siltstone; bleached greenish-gray; 

minor residual iron oxide pigment (may have contained minor 

original pyrite). 

Pennsylvanian Naco nodular limestone in greenish siltstone 

matrix. 

Pennslyvanian Naco l'imestone (partly silty); light to 

medium gray; strongly stylolitic with.some calcite veining 

along steep fractures; at 3167', minor steep fault with 2" 
. . , . • • . .. . . . • 

of gouge and breccia; at 3i43' is a minorsteep' fauitwith 

2" of breccia cemented by calcite; minor iron oxide along 

fragments throughout the interval with minor silt layers; • 

silt generallybleached withsome minor..alteration clay 

deveioped within the silty zones; bleaching very pronounced 

below 2197'. 

Pennsylvanian Naco (maroon) shale; light greenish-yellow 

(strongly bleached); sheared and brecciated throughout; 

+10% of interval gouge; some green serpentinized slicks 

along, steep, structure; rather abundant red and .yellow~brown 

iron oxide stains along fractures;.may have been minor 
'.'.i~::.~" -i ~'.."":-.!,.~. .. . ~i/"..i- I .... -..!-~."..-~!..'.-.:". ~"-.--.~ ~": 

-. i.ndigenous.s.ulfidel, fom.tent ~. much.gouge..Erom-.3233.'~3235 'I 

indicating a strong fault with some manganese oxide. 

Mississippian Escabrosa limestone; medium gray; fine- 

grained; hard (semi-replacement texture); unit *395' 



above base of Escabrosa. 

3237'-3239' 

3236i-3237 ' Rubble andbreccias; probably a small fault. 

MississippiahEscabrosa limestone; similar.to-32.35'-3237.' 

except ~5% manganese oxide replacement along beds. 
, . .. . • "" 

3239'-3244' Mississippian .Escabrosa limestone; mediumg~ay; fine-. 

• g r a i n e d  (semi-replacementtexture); minor ca lc i te  reintr ig .... 

and some bands of  r e c r y s t a l l i z e d  carbonate  spar  along beds; 

2" of chert at 3244'. 

3244'-3251' Mississippian Escabrosa limestone; coarse; sparry; moderately 

fractured with tan carbonate veinlets along fractures; some 

minor manganese oxide with rare alteration clay patches 

along fractures ~ 

3251'-3282' Mississippian Escabrosa limestone; dark medium gray (replace- 

ment texture); fine-grained with abundant random white-tan 

calcite veinlets. 

3260"3261' 13265'-3266', 3270'.-3271 ' are zones of much j - ,. 

3282' -3283' 

3283'-3285' 

hydrothermal leaching 

along fractures oriented +40 ° to 

Mississippian,Escabrosa replaced 

replacinga limestone breccia 

withalteration clay and iron .oxide 

the core's axis.. 

bed; manganese oxide 

oriented ±40 ° tO core's axis. 

Mississippian Escabrosa limestone; medium to dark gray 

(replacement limestone); strongly brecciated; partly re- 

crystallized to white calcite; much iron oxide staining 

along beds and fractures. 

3285'-3297' Mississippian Escabrosa limestone; clark brownish-gray; 

fine-grained (semi-replacement texture); very closely 

ii i i I "~fractured-to crusI~ed~minor ironoxid~~'al6ng~fractures~ ~"~'~: " 

"3297'-3301' Mississippian Escabrosa llmestone; light gray; coarse• 

grained; stylolitic; minor fracturing and calcite veining. 

-7- 
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3301'-3303! Missi•ssippian Escabrosa-limestone; dark brownish-gray; similar 

3303 ' ,3333 . '  

tO interval 3297'-3301' 

M i s s i s s i p p i a n - E s c a b r o s a  l i m e s t o n e ;  ve ry  l i g h t  t o  medium:gray.;  

fine-grained (marly); becomes oolite below 3315'; minor talc 

3 3 3 3 ' - 3 3 3 9  ~ 

b l e b s  and some C a l c i t e  * / e i n i ng .  

-. H i s s i l s s i p p i a n  Escabcosa..1 imestone;  imed ium-dark  .•gray ( r e -  

placement texture); sedimentaT~'banding oriented 40 ° to 

core's axis; abundant calcite veining; minor iron oxide and 

3339'-3343' 

greenish alteration clay along fractures in bedding planes. 

Mississippian Escabrosa limestone; light gray; fine-grained; 

stylolitic; alteration clay with iron oxide along fractures. 

3 3 4 3 ' - 3 3 5 1 '  Mississippian Escabrosa limestone; medium gray-to greenish- 

brown; medium-grained; crushed with alteration clay and 

iron oxide on fracture and fragment surfaces; 3351' is 

probably a small fault. 

3351'-3358' Mississippian Escabrosa limestone; medium to light gray 
. .  . . . • .. - . " -  . -  . 

(replacement texture); abundant thin calcite veinlets. 

3358'-3361' 

3361'-3365' 

Mississippian Escabrosa limestone; sandy; medium gray; 

fine-grained; several sand layers oriented at 75 ° to core's 

axis; strong argillization within sand zones. 

Mississippian Escabrosa limestone; medium-light gray; fine- 

grained; closely fractured; some leached openings along 

3365'-3366' 

fractures; some iron oxide in alteration clay along fractures. 

Fault filled with sandy brown gouge oriented at 45 ° to core's 

axis. 

3366'-3390' Mississippian Escabrosa limestone; medium gray i(replace ~ 

. . . . .  : :  : ' " : " } - ~ ' : "  me~ t ' - - - t ex tu re ) ; ' c rushed  with t a l c  a ] o n g f r a g m e n t  .sur-~aces. ~ .. :: 

• 3 3 9 0 ' - 3 4 0 0 '  " M i s s i s s i p p i a n  Escabrosa l i m e s t o n e ;  s i m i l a r  to  3 3 6 6 ' L 3 3 9 0 ! ;  • 

strongly brecciated; may be a fault; some iron oxide along 

r fractures. 



34OO'-3436' 

3436' 3438' 

Mississippian Escabrosa limestone; medium to light gray; 

medium- to f ine-grained (.some replacement tex ture) ;  abundant" 

recrys ta l l iZed bands and ca lc i te  vein lets w i th  ta lc  Spots; 

from 3426'-3428', stylolites and numerous leached openings 

along fractures (this is probably cliff-forming unit). 
• . . - . 

F a u l t ;  a breccia ofyell0w-~rown Escabrosa replacement 

limestonewith abundant red iron oxide (partly indigenous) 

along fragment surfaces; limestone is hard and may be 

silicified or sandy. 

3438'-3455' Devonian Martin "Last Black" Shale; black; ±15% of interval 

is brecciated; minor random calcite veining; not greatly 

f:issile:; beds oriented at 40 ° to axis'." 

3455'-3475' Devonian Martin limestone; black; looks like the last black 

shale but contains less silt; sedimentary bands oriented 

at 30 ° to core's axis; minor calcite veinlets of random 

'orientation; minor"crushing; . . . . .  

3475'-3505' Devonian Martin limy siltstone; black; sedimentary bands 

oriented at 50 ° to core's axis; minor crushing; rare random 

-calcite ve in le ts .  

3505'-35i4' Devonian Martin limestone; fossiliferous; generally medium 

gray; irregular, but well developed beds oriented 50 ° to 

core's axis; some minor crushing with a fault breccia and 

3514'-3519' 

gouge from 3496'-3497'; minor calcite veining. 

Devonian Martin limestone; dark gray; fine-grained; uniformly 

bedded with bedding grains oriented 50 ° to core's axis. 

3519'-3526' Devonian Martin limestone; dark gray with i r r e g u l a r  beds; 
. - . -.---. ~..:...~... ,- .-~ . . . .  ... • "..--..- ... -. . ."" ." : ......: ~- . ~-2 5 ... " - 

: numerous wh i tespo ts ;  may represent faunal remains; beds : 
• - .  , . . . - "  . .  . . .  

o~iented 60 ° to core's axis. 

-9- 
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3526'-3541' 

3541'-3550' 

3550'-35e6' 

3566'-3578' 

3578'-3593' 

3 5 9 3 ' - 3 6 0 0 '  

3600'-3605' 

3605t-3615 ~ 

3615'-3622' 

3622'-3636' 

3636,~3645, 

3645'-3655' 

Deyonian Martin sandy limestone and Iimy sandstone; light 

to medium gray; well fractured with some iron oxide along 

fractures. 

Devonian Martin limestone; medium gray; fine to sparry~ well 

fractured with abundant random calcite veinlets. 
• . . . . . . . 

Devonian Martin sandstone;.~fine-grained;well sorted; well 

rounded; brownish-gray, 

Devonian Martin limestone; black; fine-grained; beds oriented 

at 50 ° to core's axis. 

Devonian Martin limestone and siltstone, alternating; 

interval consists of 35% thin, irregular sand layers within 

silty limestone; beds oriented about 65 ° to core's axis. 

Devonian Martin limestone; black; silty; thin bedded to 

shaly. 

Devonian Martin limestone; "cloudy banded". 

Devonian Martin limestone; black; silty; thin bedded. 

Devonian Martin limestone; "cloudy banded". 

Devonian Martin siltstone and sandstone; black; calcareous. 

Devonian Martin limes-tone; black to dark gray with abundant 

light calcareous-spots; irregular beds oriented at 65 ° to 

a x i s .  ., 

Devonian M a r t i n  l i m e s t o n e ;  b l a c k  to l i g h t  g r a y ;  v e r y  f i n e -  

g r a i n e d ;  c l o s e l y  f r a c t u r e d  to  c r u s h e d ;  abundan t  random 

c a l c i t e  v e i n i n g  and t a l c .  

End of Hole MB-5. 

• . : . . .  
" " ."',-7" ~?';" " ..4 . . 4 . ..: ..: .• • 
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~MAGMA COPPER COMPANY - SUPERIOR DIVISION 

Magma-Belm0nt Drill Hole #6A 

0-1803 

1803-2140 

Rotary drill hoie. 

Tertiary Whitetail conglomerate~ greenish 
gray; clasts range to 6" in maximum dimen- 
sion, 95% of clasts <i"7 conglomerate unit 
consists of 50% to 70% clasts and 50~ to 30% 
sand-~ilt matrix, clasts are ~ 80% schist 
and less than 5% diabase; crudely bedded, 
with bedding planes oriented 70 ° to cores' 
axis. Rare copper grains disseminated in 
matrix (less than .1% Cu). 

1912 to 1914 is crushed (fault?); 2044-2047 
is unconsolidated silt and sand. 

2140-2173 Tertiary Whitetail sandstone: (greenish 
yellow) grading into siltstone (chocolate); 

calcareous; beds oriented 45 ° cores' axis, 
very poorly consolidated - bad spot in hole. 

• •~ . . ~ . . •- • . . - 

2149-2153 is conglomerate containing native 
copper in matrix. 

2173-2179 

2179-2186 

Tertiary Whitetail conglomerage: similar 
to 1803 to 2140; contains only minor Cu. 

Tertiary Whitetail sandstone2 •greenish. 

2186-2209 Tertiary Whitetail conglomerate: 90~ clasts 
(40~ diabase, 60% schist) i0~ matrix; clast 
size-3" maximum, 95~ i" in maximum dimen- 
sion. Minor Cu largely as films coating 
diabase clasts. Contact with Naco formation 
oriented 55 ° tQ cQres~ axis. 

2209,2225 Pennsylvania n NaC0 Limestone: medium-gray- 
brown; thick bedded ;• moderately fractured 

• with sand filling along •some fractures. 
:~ i I;>.• ::i~ ~:'77 .... 117i• : : i ••S0me red[i~goulge[•c0a;£~ng fracture~surfihes. • [ ~ 



. °  

i t 

2225-2245 

2245-2251 

2251-2257 

2257-2274 

2274-2275 

2275-2279 

2279-2281 

2281-2292 

2292-2355 

2355-2399 

-2- 

Pennsylvanian Naco sandstone: white quartz 
sand[ well sorted; bleached; minor fault 
intervals with gouge and breccia. 

Pennsylvanian Naco siltstone; greenish 
yellow; verywell sorted. . .  

Pennsylvania ~ Nac01imestone;coaTse,grained 
to sparry; numerous caicite lined•vugs along 
bedding planesand random open fractures. 

Pennsylvanian Naco limestone: silty tO sandy; 
greenish-to-pinkish gray; minor carbonate 
veinlets along steep fractures; a few frac- 
tures are lined with coarse calcite crystals. 

Fault; gouge; attitude not determined; minor 
manganese oxide stains gouge. 

Pennsylvanian Naco limestone~ stylolitic; 
MnOx films along stylolitic surfaces. 

Fault? Naco siltstone gouge; MnOx oxide and 
minor Fe0x in gouge. 

Pennsy!yanianNaco siltstone; calcareous; 
purplish; thin carbonate fillings along steep 
fractures. 

Pennsylvanian Naco limestone; medium gray 
with yellow silt 2299-2300; fine grained; 
silt beds oriented 70 ° to cores" axis. 
Clay and MnOx along mostbeds and certain 
steep fractures: minor random carbonate 
veinlets. 

2294-2296 is a strong fracture at 5 ° to 
cores' axis, filled with 1/2" clay and M~Ox; 
2320-2321 is crushed and MnOx soaked. 

Pennsylvanian Naco siltstone and silty-sandy 
limestone alternating in 2'-4' intervals~ 
pinkish-gray to purplish;qenerally fossili- 

• • . .- . . . • - -  . . 

ferous, 2372-2373 is !'shark tooth" bryozoan 
marker. :Core is cut by steep MnOx and co~rse : 
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2399-2404 

2404-2531 

Pennsylvanian Naco limestone:coarse- 
grained-to sparry. • 

Pennsylvanian Naco limestone: medium-to- 
darkgray;[generally fine grained; fossili- 
ferous. Limestone alternates with siltstone 
gener~lly as irregular interbeds and silty 
mottled horizons l' to 2' thick and spaced 
about i0!' apart. •Silt is yelloWish-br0wn 
With minor FeOx along fracture surfaces. 
Beds oriented ~ 600 to cores' axis. Minor 
steep carbonate veinlets with minor FeOx 
stain throughout; minor MnOx along bedding 
planes and steep fractures. 

At 2438 and als0 2464 is 3/4" thick vein of 
FeOx, oriented 30 ° to cores' axis. Major 
silt intervals: 2470-2472, 2521~2523,2529 - 
2531. 

2531-2591 Pennsylvanian Naco limestone, nodula~ set in 
wisp y irregular silt layers: silt is gene- 
rally greenish-yellow (bleached) but minor 
residual purple remains in limey zones; beds 
oriented 60 ° to•cores' axis. Minor carbonate 
veinlets and • some FeOx-MnOx along steep frac- 
tures; pink jasperoid rims limestone nodules 
at 2576. 

2591-2610 Pennsylvanian Naco siltstone: greenish-gray; 
poorly, bedded. Clayand FeOxalong random 
fractures. 

2160-2684 Pennsylvanian Naco limestone; nodules, set in 
wispy irregular silt and sand interbeds: most 
silt is greenish-yellow (bleached). Minor 
carbonate along steep veinlets; FeOx along a 
steep veinlet at 2660 to 2662. Major silt 

intervals: 2625-2626, 2632-2636, 2647--2645, 
2666-2667. 

2684-2690 Pennsylvanian Nacosiltstone, calcareous: 
purple, • partly bleached to greenish-yellow; 

.... • ~ .... ~ , b~ds.oriented 50° ~ocores'.a~is 
,- , - 

. . . . .  .- - . , . - j . . .  

° 
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2690-2692 

2692-2696 

2696-2706 

2705-2787 

2787-2791 

2791-2812 

2812-2820 

2820-2828 

2828-2838 

.. . .. 

• Pennsylvanian Nacolimestone: nodular, 
interbedded with brcm~nwispy silt layers. 

Pennsylvanian Naco limestone: medium-gray; 
sparry, With abundant fusilinids. ...... • .... 

Pennsylvanian Nacosiltstone, calcareous:" 
black~ thinbedded; the beds orientedat 
70 ° to cores' axis. At 2706 is a fault 
filled with 3" of gouge and breccia. 

Pennsylvanian Naco limestone: limestone 
nodules (70%) set in irregular silt inter- 
beds (30%); silt is generally purplish to 
maroon, no significant bleaching. 

2718-2719 is a fault (crushed zone). 

2719-2722 is a zone of silt and sand. 

At 2752, minor FeOx stains random fractures. 

Pennsylvanian Naco chert: Sand bed silici- 

fied to massive quartz, breccia texture. 
• [ . . . .  . 

Pennsylvanian Naco limestone: medium-gray- 
pink to yellowish-brown, partly bleached. 
Unit contains ~ 8% silt as thin films on 

bedding planes. 

Pennsylvanian Naco siltstone andsandstone' 
Crushed, bleached and leached throughout 
interval 2812 to 2817 (fault zone). MnOx 
and FeOx stains at 2812. 

Pennsylvanian Naco sandstone, pink; silici- 
fied. Minor FeOx along steep fractures 

and bedding planes. 

Pennsylvanian Naco siltstone, calcareous: 
reddish FeOx stains to 2834 yellowish and 
sandy below 2834; interval is crushed and ~ 
gougey, may represent a fault. Minor car- 

on~£eT ~i~&£~.; '~' ....... " :  " " " .... " " " '  " ~ '  ..... 
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2838-2874 Mississippian Escabrosa limestone: medium- 
gray; sparry; some stylolites. FeOx and 
clay coat rare bedding planes and fractures 
oriented 30 ° to cores' axis. 

2874-2941 

2863-2865 contains an open steep fracture 
with 1/4" Mn0x and FeOxreplacing selvages. 

Mississippian Escabrosa dolomite, siliceous: 
(replacement texture notdeveloped); light 
green; fine grained abundant thin carbonate 
veinlets with random orientation. 

Below 2882 are talc coatings, as much as 
1/4" thick, along bedding planes; talc pro- 
bably is altered residue of silt deposit 

on bedding planes. 

2941-2964 Mississippian Escabrosa "replacement" dolo- 
mite: medium blue-gray. Closely fractured- 
splintery. Abundant FeOx and clay along 
fracture surfaces; FeOx is after indigenous 
sulfide. Some random carbonate veinlets. 

2964-2994 

2994"3025 

Mississippian Escabrosa limestone, oolitic: 
medium-gray; sty lolitic. Clay and FeOxcoat 
stylolitic surfaces. Abundant random car" 
bonate veinlets to 1/4'! in thickness. A few 
open calcite crystal-lined vugs. 

Mississippian Escabrosa limestone: light, 
gray; fine grained; abundant chert bands l" 
to 2" in thickness. Abundant talc along 
bedding planes oriented 45 ° to cores' axis. 
Some random carbonate veinlets. 

3025-3045 Mississippian Escabrosa limestone: light- 
gray; coarse grained. To 3032 rock is in- 
tensely argillized (talc?) with MnOx and 
FeOx rimming fragments and lining fractures. 
Numerous open spaces, developed through 
leaching of the rock, are largely filled 
with coarse calcite crystals. 

m mL ~ 

"3045-3065 • ~ i:/ MississiDbian~ ~EScabrosa limestone, similar 
m 4 

....... ~ to interval 2994 to 3025, ..... 
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3065-3092 

3092-3095 

3095-3096 

3096-3197 

3107-3153 

3153-3164 

3164-3217 

3217-3233 

Mississippian Escabros~ limestone, oolitic: 
medium-gray; mediumgrained; abundant~tylo - 
lites reflect steep structure. RandOm car- 
bonate veinlets and leached open spaces are 
developed throughout interval. Certain bedding 
planes host green clay and Feox. 

Fault, gouge and breccia. 

Calcite (massive): white. 

Mississippian Escabrosa dolomite (no replace- 
ment texture); black; fine grained. Abundant 
carbonate and clay along fractures and bedding 
planes. 

Mississippian Escabrosa("Marly, cliff forming 
unit): light gray; abundant stylolites. 
Unit is strongly leached with clots and masses 
of creamy carbonate replacing limestone. Talc 
and clay coat bedding planes and structure 
surfaces. Very weak FeOx stains fracture 
surfaces. 

Mississippian Escabrosa limestone;(re- 
crystallized to "gnarled" carbonate): light 
tan. MnOx is abundant as coating on frac- 
tures and as small irregular replacements 
along beds. Abundant clay and talc, and 
minor FeOx, developed throughout unit. 3154- 
3155 is sand bed. 

Mississippian Escabrosa "replacement" dolo- 
mite: medium to light gray; medium grained. 
Abundant talc and clay and very minor FeOx 
developed along bedding planes. Minor vein- 
lets and masses of carbonate, as well as 
vuggy openings, are developed along steep 
structure. 

Mississippian Escabrosa basal unit (fossil 
trash horizon) is missing; MeDm contact is 
a fault oriented 30 ° to cores' axis. 

,:, ,., . . . . .  , , . - • ,.. • . .  : . , . .  . . . . . .  . . 

Devonian Martin siltstone (last black Shale): 
bedding surfaces oriented 40 ° to cores' axis. 
Minor carbonate veinlets. 3217-3218 is 
crushed and sheared (fault?). 
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3233-3258 Devonian Martin limestone, siltyiimestone 
and dolomite: generally irregular bedding 
planes. Some bleached yellowish clayde- 
veloped along bedding planes. Minor carbonate 
veinlets to 3/8" in thickness developed along 
structures oriented 30° to Cores •' axis. •~ 

'3258=3282 ...... DeVonianMartinlimestone~siity: -~ black; 
very fine grained, "semi-replacement" to 
stony texture; beds oriented 60 ° to cores' 
axis. Some random carbonate veinlets. 

3282-3310 Devonian Martin limestone: medium gray; 
coarse grained; wavy, irregular bedding 
planes. Rare random carbonate veinlets. 
At 3298 is 3" of sphalerite and galena re- 
placement along a bedding plane in the "B 
bed" horizon. 

3310-3311 Fault?; crushed and gougey limestone. 

FeOx. 

Minor 

3311-3322 Devonian Martin limestone: fossiliferous; 
dark gray; irregular thin beds. Brown FeOx. 
from 3313-3319. 6" of gouge along faults 

at both 3314 and•3317. 

3322-3329 

3329-3342 

Devonian Martin siltstone and silty limestone: 
black; thin bedded; beds oriented at 40 ° to 
cores' axis. Crushed to 3326; strong fault 
• from 3322 to 3325. 

Devonian Martin sandstone and silty sandstone 
alternating: medium gray, stained light tan 
by FeOx; beds oriented 60 ° to cores' axis. 
Minor carbonate. 

3342-3346 Devonian Martin siltstone; black, with minor 
bleaching. 

3346-3370 Devonian Martin limestone nodules set in ir- 
regular silty interbeds; medium gray. Random 
thin carbonate veinlets. • 

cryseallized; stained reddish~brown. Abun - 
dant talc along bedding planes. Numerous 

- carbonate blebs. 



3375-3386 

3386-3391 

3391-3394 

3394-3403 

3402-3407 

3407--3416 

3416-3417 

3417-3425 

3425-3431 

3431-3441 

3441-3450 

3450-3451 

• :• .'; • [ . •, . . . .. 

• . . 

L 
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DevonianMartin sandstone-calcareous sand- 
stone. Random thin veinlets and minor 
blebs of carbonate. 

Devonian Martin dolomite, sandy; dark gray; 
wavy, irregular bedding planes. Minor car- 

bonate veinlets. • 

Devonian Martin sandstone. 

Devonian Martin limestone: black, very fine 
grained. Numerous carbonate veinlets. 

Devonian Martin limestone, silty; medium gray; 
very fine grained. No visible alteration. 

Devonian Martin dolomite, sandy; medium gray; 
medium grained. Minor random carbonate vein- 

lets; no other significant alteration. 

Fault; crushed shale. No mineralization. 

Devonian Martin limestone: dark gray to 
bleached green. Minor EeOx and clay coated 
fracture planes oriented 45 ° to cores axis. 

Devonian Martin limestone (silicified); medium 
gray; closely fractured to crushed. Abundant 
talc along fractures, bedding planes and as 
coatings on fragments. Minor open spaces 
along fractures. 

Devonian Martin limestone, dolomitic: medium 
gray. Some carbonate and talc along bedding 
planes; minor random carbonate veinlets. 

Devonian Martin limestone: dark gray; irregular, 
closely spaced bedding planes. Black clay 
coatings on bedding planes; random thin car- 
bonate veinlets and irregular carbonate re- 
placement masses near 3450. 

Devonian Martin shale; black serpentine 
coatings along fracture surfaces. 
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3451-3466 

3466-3531 

3531-3534 

Devonian Martin limestone, dolomitic: medium 

gray; 6!' shale beds at 3470 and 3473. Minor 
thin carbonate veinlets throughout. 

Devonian Martin"hanging wall" dolomite: 
dark gray; friable. Several thin carbonate 
veinlets;•steep carbonate filled fracture 
35•21 to 3523. Some MnOx and FeOx with car- 
bonate along bedding plane~(?) at 3525. 

Devonian Martin "replacement" dolomite 
(A-bed horizon): black. Only minor carbonate 
veinlets. 

3534-3541 

3541-3544 

3544-3556 

3556-3668 

Devonian Martin "replacement" dolomite. 
Crushed and sheared at 30 ° to cores' axis. 
Abundant green chlorite and minor FeOx 
coat fractures within this zone. 

Devonian Martin "footwall" siltstone. 
Sheared. Rare carbonate replacement blebs. 

Devonian Martin "Basal" sandstone. Moderate 
to strong carbonate veinlets. 

Cambrian Bolsa Quartzite: light tan to white; 
medium grained; well sorted; beds oriented 
70 ° to cores' axis. Generally well frac- 
tured to crushed. Abundant FeOx coats frac- 
ture surfaces; FeOx is red-brown to 3601, 
and yellow-brown from 3601 •to •3656; at 3637 
FeOx after pyrite fills fractures oriented 
I0 ° to cores' axis. Below 3656 rock contains 
about 0.5~ pyrite by volume. 

• ...- 
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~_~_,__i • 
' - Z ~ s o  ~ ~So l ,  a % .  To ~ , l , , + . . J e J  ' 

7 . 7 - . ,  

= • 
=1" *" Yo % ¢.~'e , t , ~ - . .  J . 

F = f roc.  c o n f r o l l e d  
D = disseminat.ed 

" "  " "  l 

t r .  - t r0 (~e  
a c e .  = a c c e s s o r y  

.? 

i Cu t Au, Ag; "" 



M A G M A  C O P P E R  COMP/"~L" 

i, 

Divisi:on: 
. ' ,  " 

Cooi'dinates: 

Date .Collared:, 

t , . o  

Core Size: 

Drill Hole: ~ .B - c~ ,, 

Collar Elev: 

Completed: 

 atio,:. 

-Total Depth: +, 

Angle: 

Logged By: :;'4.: ~.s/~+_ 

- - " o  • " a ' .  e .  • . . . . . .  ~; •1 
• o . ' -  . .  , I 

. : • ~ J 7 , "  I 

: ' : °  ' ~ "  :: ~!1 

• o'.;: ~ :  :: - 

!:+..,?!:(.::::, 
,."g,.': ~o',~.i " • ~I + ; r++: ..~.:~. , . f . . .  o 

% 3  "4,o -"" "~" "=':.'; " " ~I': ? ~ ' o  "1 • ." , • " _.+" 
7 0  • " ;  " = +  " " ' . '  - :  . ~ I t . . . ~  i : . ; " - : ' ; ' . ' .  " ~,~ I+' i , -  
N / . + :  ~ : : + . : i  ' I 
' • " .  " % . ° . 0  ~j:~ ..:  i 
I:.:. ' -'.'.:~ t ~:,.~ • .¢::~" .. 

o . , .  ,+ , , | 

~+C~O b ,;:o~.: : o . :  
,::.'.:, .%~o  

' : . . : ~  . . .  • + .:.. : 
~,.+ ".. ::< : 

~ ' ,  "" z~: "- 

• .'~ ~ "o  
~,,t:ts +. + . . ~ ! :  

;..",;: : v : .  ¢ " 
..'+.: ..%;: 

• .~.:;- ,'.o,:: 

• ::+a ~.+. "0 ,.~.:.::~ 
" ' " "  +~ 'd. -  ' I 

r." <,~. 
' : ~ :  ~ .,..!. 
~':';:~ :;.'.!~ : .I 

i 

I.: - : .  ~'""  . . ~  . : &  . . . ~  

:.~;t , +  
! : / .o..  , .,,.. J+ 

"~;i'" L4:a- "~ 

, : - : :  
q' .~:  

"~,S0o i : k v .  
. ;  ,+ •+o" ' 

! . :  ;:,; 
" . 2 (  Z ' ;  

• <, : .'a'.': +,~ 
~ . , , <  - - o  . . ~  

, . . ,  , + , '  ,' .. " • 3 

., .*.o . . ,  + % . - "  
( i ~ !  - .~.:.'., 

,,, : : f l  
I~o +~'~ .o. 'O.:°i  1 

• "-::,;". : :-'.'i " 
, a ' ¢ , : :  " ;  = . "  

: , . 0 ' . . ; : : j  
• :'~,'. , : ' :~ [  

. . ~ .  • o o., 

,';..!.+...o'I 
.: .,...I 

• ~ . 4 ,  , ... 

S=!e;  '+co 0 "  : 
• +.. 

_i" ' | 

~ + , Alteration/Mineralization 
[" ": d • .~ ~ -+ g o l .  % 
g o c ~ o  ,, . : ~ g  d 

 I:I i i NI I 

• , '  .~ .  

" "  I .  

• . . . , ;  

1 
I 
il 
I 
I+ 
I + 
I 

I 
~1 ~ 

a2 

I :  

I .  

I 
I 
I 
I :  
I 

;i I 

I 

,3 

I 

+1 

i_¢.+ : I i t  
I < , I D  

o o : ~ _  

8 

P + i - -  
m a ~  

g - 6  
h~LK 

r-q 

= [ -  

~ : q "  

ro@, 

+2.-; 

~+.ag 

+Z 
+ 

~bl f,~$ - -  

_a 

+m+. 
?g'~, 

g 

 q-i 

,+,+,!:z t 
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Cu,  A u ,  A g l -  

. . . . .  ,, | 

c o h h l e +  +/;I++ = o = m  ;'~ s ; , - e  ( r o o d -  s - + ~ - , , )  

t~'P, ,{'tz:~e~ ~6q+ "~+k'.=% + / l e , ,  c ~ - , , ~  : .  
+l~+'l'e+} t3t+~+ o.l~+i~r I+ , -e~¢ i~ j  ~ lp= ,Gp ;c  "~¢-~+j.+ Lhd< 
c~-'P~' .;t+ . . . .  J er+to};t+,'+2 r o c k .  U . ; l -  ;~ 

- - :=. .  i,, i • ~ i s t l ~  4"~.,,~e+oo~/, 

~*~+~" i • J +l't'°P+J"' 

• , • . 

~-- -~t ,  hJ  ~+t +° =~ . . . . .  d , ,  (.,o,~ z. 
IO e ' J " i .  ~" l& ' ;sL" l=en )+e'¢hly 

, . . . .  ~ . . . .  r ¢1,,.~ p+r4.÷~o. ~ ~s~ . l : ,h , ,  
_ _  • ~ . o % r ~ ,  1 5 7 o  o 1 - , , h ~  Is '7 .  
~'~+'. ~.,I.,,.,? +.t,.+l++ ~+,~; , l ,  +, = +t=,,+,.,.t, 

• ,°,.k,+"r,t¢.,, ¢,-.:a.,,,.%, 
: ] ; . + . , f f ; Z  p d . L t e % d J , . + s l .  

• "O,~' t  £+ m + ~ ' i + l , f  " ~ P n m e ~ a o P ~ .  
"~+pe + . - te~ .  " 

'~. I  ~ c ~ s ~ '  ." [ • . . • q , . . . . .  

12~/so'- 250o'  -,2ot~,+~.'Po .~1,~oo,,~. td&fes, 
~obl ,  l + - - - - - - - - ' - " T ~ p t o ' , ~ 5 ¢ ' - ,  ~c~=ss ( . + d - ' ~ -  ~ ,; , , ') 

+ sO<Co a;.£mse, z.+'7o +%;%+ [+% t~s. m~+# 
" ~ 1 1 ~ $  G.Wl ) ' q P t ,  S+' lml IS" I~r '~+lV m t ' ~d .Som-  

,~'~ +,ql.  =~  I"o . . . . . . . . . . .  . .. • . ~  o p  Z.%E:.~u) .  

+, . ~ r ~ ~ |  ; ~ . . . . - T h ; ¢ k @ = + e t d . T r  
. . . .  +" - ; o~ t;.,~,.f+ v;;.,tgCs. 

- -  ~ . . . .  • 1 ~ t 1 , ~ -  v 0 d ~ -  I + , . d ~ ' .  
- ' / -q7  ' - R t k t + t - q ; e + F ~ . o m { '  . , . L ,  . { r 11 | 

- - . . , 7 - ~ + , + ' -  ,+,~. +¢ c~ l +~,+I'+'+'I"-+ .~I". =,~,,,+;t,'< 
1 - 2  m,m ~ c r o ~ + , ¢ o , ~ , , ~ l r o c k $ "  . ~ ' t [  MosJ~ I v  " r P = m e .  

~s o -  ~ s s o  -s+l .~,m 1o ~o+, le t  I,,~,/d++ 

_ _  s - e  ~m) ;~,'~ Do+"+ +e~+<l}, +.l+o+o+s 
"++,.,,I/-+;M ,~;,tri~.. ¢.11 ; ,  , ,=it /Z 

~; ,-G,+.+'m,~+-~+d.p~#~, m+ .m.o+e. CI,~T ; 
_ _  PolM*~'r ,~"2 +++'7o , t+ .~ , . ,q  : + m  &;r , ,  

S~, ++f,, s+'/, +~,.+<-t, o~+/,/;+,= ~'~,~}. + 
6" ~+...+.£+~-~t.,.~ ~1,%, ~I,. e .  ;t.÷:+rt+ 

_ _  ,,,- l ; , . , . ; ~ ' ; + +  . % = y , , J ~ - " s = ' ~ , ; , ' t  ?eL, l+le. 

" ~ s = + ' .  ~ ~o~,l~;e o'FJ ctPe r , ~ r + .  

- z ~ ; + ' - - = ' J ' l T '  - P > l C b s  

++4 .~ur;~e c .  I - ~ - .  

: .tP.+~d 1"o l~+,L+.'s+ + ~ - ; ~ . , . ,  . 

- z s s s ' - < ~ h ' c ~ o ~  :FuJ og-. • 
~h~+, t'~k.e - , ~ s ° ; L ' .  • 

F :  frac. controlled. 
D = d is seminateci • " 

• ' + . . .  

• , , . . 

. .. , 

• ? ' . . .  

tr. = t race 
oc~, = accessory 



M A G M A  C O P P E R  C O M P / - r y  

Division: Drill H o l e :  
o.  • . :  

• • "T• 

Coordinates :  Col lar  Elev:  
; 

D a t e  :Collared: Completed: 

hi B - q  

B ~ . : r i n l : ,  ,, Core Size: Logged By:. 

S ~ ! e f ;  I: 300 ,:. 

Location: 

Total Depth:  
o .  

Angle :  

• P a g e ~ o f  m. 6 

~ = A l t e r a t i o n / M i n e r a l i z a t i o n  ~ i ~ . .  
=, I- i -" ii - _.N!~ 

i ~ :  _i,e i N ' - ~  ~ V o  Io °/tO ~ ' "  "" C u ' P b ' Z n i M n ° / ° ;  
" ~ " '  "~ " x - ~ 1  o I Ag, Au o z / T  I t  I I  

= I O ; . o  O >,  ~ o ,~ ~ O l n ,  aO IX :'.. :. . - -  o , .  m I T .> = ,m = ~" ~ J : ' o  = = * -  

, ,> l> : l> l< - , I  I I 
: : ~ . ' -  • ~SS - : : IGo0  -- ~n .1"o 

~.-~.- "..~,o: . . o • 

o 0 % ' .  . .  ~ "  • • 

_2 " " r  ~ " ~  70: ~. I ",+;¢."~¢k,, l o g  ~ l c , , , c  • 
• .w.: '  eo°:K " . • ~, • rocks C/rle a , ~ . . ~ : ) s  ~ I,ffl'er c ~ - ~ , l v  

: ' ; ~ :  " : o 4  • • • ~ :  ! q ~  -- " ' 

; > ~ "  i i~:: : : . .  ; I ~ # ~'t-,_. ,~ ,~, t~. ; , .  , 6 °  i f>r ' ,s t ~  - .~6oo '  

"to . t , . ~ . ~ :  tel, Lle.s . J  ~ ,~  .o,..o,,~..o4 °/o: 

- Z:'.:.:;I ,-:'i ~ • ;-9 L, 'o- ":: • ~ -- 

¢o*fl~rr;'#';c ~ J  ~l~,l~-,u~.,Ikr .Io, .o2,.os,.o4 °1o.; 
- L " U " ~  - -  

• .:1'~ :/':< ~, . ~ . , 4  !~*; 1",'~ rx. <.0~..oo4 out  

. . . . .  ,.., . " ~ a,t~;~ i, ; ; ,~ , , ,M , , t , ; , , ~  ~ .  .,~..o~..o~..o,ozo,. 

:4:7 • - ' 

~ , ~ -  ~ ".'.:': " o ': :-4 ~ !  8 ~f""~"lt~"~ ~" ¢~,-;T~;,,. .o,..o,.~,..o,o~.: 
:.?.~ ":"~'i':' "~-- ~ "~1 i n  , • • .. ~ 6 " 5 0  '~ <.o~, .oo~ o~iT . 

~ ~, -~, .:: ." ' ,~  = : ~  ~" " , .  ~"", ~.~- ~ " r , ' "  7 ° ' ' ° ' ' ' ' ' ' ' ,  °'; 
I.~ .o, ,  .oo, o , / ,  

" L ~ * ~ , ~ .  --..:v.. ~ ~-- ~ ,,~+ .... ,,ao,X~J =~.a r .~,t,~,.,. 

~;~" -: ~ ~: P" " " . . . .  < . . . . . .  )3 .o,.<.oo, = / ,  

~,7oo. : I i I ~os ! . .~ , ,~F~ ~o~.J 270o ' -~  .,~,<.oo, o,/. • 

. . . .  I .! [ -  az~ 3 - -  
. : . ' .  k ' : ;  I ~l I . s % i , e t  , / " / ; , , , , : P c -  6 , , ~ f ; f e ] ~  .as, .oo~ o, /~ 

: " "  " ' . '"  _ --,~a~'- F . . . .  [ h~,,; "f~e c~,~L~,., , #  F , -o~ .  7.o~,.ol.. l~,.~1%, 2 , 9 : 1 5 " . ~ . . . ~ . . ; :  ¢ o 4=- ~,;,t,m,.o~-~+~:.,d W k ~ e  , x  o , ~  .~.,- . 
i ' " : "  " " ~ :  " ~ F ' ' { ~ ' 0 ' l  " S - =  I I  t i t ' .  / , "l~'OX, ~¢r11¢" C4111 ' l l ~ / ~ - O 3 ,  <oO01 o I / T  

~ . o - " o ' X  .I I ~ " prea~-,, , 'm,,re,Tkl, .oc&;~ " ! 

- , ~ . l ' o  . '. - I  . : . .  

• ""~' "" : " :: ' +"~<' " ~ ' ~ ' ~  1 ~' ' '~,-°~, '°" -/o 

" . ~ " ~ % " : i .  " " " " ~.:" ° .tlo,,i','GI h . . k~ (~F 'k÷  I j ,o~,,os,.oe,.o~ %; 
' :;.~'., :'." ~!" .i ,:~ ,DI 
• " '  ~ l  . " . o ~ , < , o o l  oz/'r 

: " G,0a,,m,,04,.0~ % ;  

, ,~: ~ \ \  :! = ~ i l  _ ~ 2 ' ,0~,<.001 0;/~ 

i ! . ,  El ~' : ~ ~ " - - " ~ " s ~ < < ~ " " ~  ~ l ~ s ' z ? i ~ ' - ~ " ~ ; " ~  " ° " 
'i~ ~'~,~ " '  , l . . [ _ l  . " P  . . . . .  i " .o , .< .oo l  o ,m  

• "~/. l~,,;t~,.CJo , , l~ ,  @ ~. 0 - ~ '  " : t ' " : _ ' .  ~ ' ' ' ; ' _ ' '  
' " '  . , : TO I~llll'l lllli~i#l, _ -. : I . U ~ i , O 0 1 0 Z / T  H I 

' F =  f r o c .  c o n t r o l l e d  it;= trace 
D = d i s s e m i n a t e d  a c e .  = a c c e s s o r y  

.1\ • .: ": 

: : .  



iM[AGI%IA C O P P E R  C O M P / - ~ X "  

o - ,  

• • 

. o  

. s  
4 1 1  

o 

2 .80o-  
_ o . % .  

I , ' .  

2 8 2 5  

. .  
+ . ,  

2 . ~ 5 o  *,. 
k',i 

i , + , I  

, . .  

Z g ~ 5  .+ 

L~ 

° 

2qoo 
.+.+ 

.r+, 

, o 

o . . .  

. 

. o  
| ° . .  

~ S O  " 

i o ,  = .  

di . 

o'. ' i  

+,+ 
' 0  

. °+  

3 o o o  ~:1 
k ,  

Division: 

Coordinates: 

Date Coiiared: 
i 

] ri.g: 
Scale:•  : I ;  3 o 0  

Drill Hole: M B -  q 

Collar Elev:. 

C o m p l e t e d :  

Core Size: /%I)( 

Location: 

Alterat ion/Mineral izat io~ 
m- '~  cl +- ..= "6 y o  I, % ,5 ~ . . ~  
o o o .  ~ .:,~ ~oT .- o 

 I+I c+ ==I +lSlml  l -  I+I 
. r .  : "  .,. I 

ti?+ 
i + . 

• . . , 

i + n 

I 

. "  . 

| + .  

I+ :: 
I ~  

Jl  + 

I 
t ~" +' +.+ 

.I • • ! .  

I 

> 

I - " 1  

Pp : .  

..- 
. ~ .  • . 

I 

I 
- ~.! 
. i :  " . . ~  

/ .  

J. 

m: 
(41 

• I . +  

• . : j  - 

_ : .i 
I'H, : 

:I I i ' . '  

• : . , 

". " . . ,  :!p :: 

. ~ ?  

I '."I 

I 

I 

I u I 

I : 1  
• I 
I I 

I 
4 

| 

I 

i 

I 

.! 
u.. 

.. ~t 

)+ 
T , 

Vl 

l 

i , 

I i 

:I 

~J 

! 

[r 
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% 

%£ ~. ,, 
W 

8 

?i 

mll 

i 
I #, 
I v 
I 

I 

h'l 

I 

t+1 
I 

I i 
I 

L o g g e d  B y :  

-Total Depth: 

+.,A..gne: 
s t . m  

P geY_of 6 

..+ 

/ • o ,., 

ev.<J,¢~,-~), ~.o+~y.-ve+~lefj I-.Sly..~. 
-=+,p+'- +l:? +/~t+,,t. I "+,~k , ' / ~ + '  ,_Lu_~+'++ 

• + - ~ + . ~ - I y  ~ + e e ~  +'°  .f-0 V s o  
Ve+.t~t sj~++;,,~- : , - -  < t¢,., 

"+'o :~ )0 +-,., ; ~ , , .~ ! ! .~  pl,~., 

i . • 

- ze+4- z e s t '  -. u,,,o,,:~-Le,,,,+fite ++:J+~+ 

Po++; +te ~ ; .  ~c,.==s.: o..,'l~,,:L-. P,+I~j ,  ~+.-.m. zsso'. 2850  
~ I ~  ' " " J ~ S ~ ' -  z~¢~'- ~ I ~  

, -?- -  m+,~ +/ :-I .z~P++'-~sez " - Ckto,;};< 
;+t+p~e+ -< ,,~ ' . N - _  ?) L~ +'" " , '  

- = ~ e  0 ~  ~ . ( f .  " / / 

• -.~" m++.. ~tso I r . ~ .  s~If-t&. 

; l"r,,,,~'t4. %+ + +ooffo~, l,,, ~:,,, " 
- 9 . q O y ' -  C I ~  o ~  +~ " "" ~ l • 

• . i o . n  3"k,~  s , ' ( ; r ~  + h . . ~ . ; ~ ' ~  . 

• s ; / ; ¢ + + + + .  H+'~lhl 7 +1~i~'e~" 

+P,-fv,+, ,4"~++o +,, , ' ; ' { ' ;~+/"o+, '  ++++ + ; ,  
I V I ~ t ~ l  " ~ - " ] " ( / ~ ) h ~ l / ' t  

:°+++=7 +°~- .. .. l&.+~ ~+I.~ :,}r+:',,.I 
27m7'-- 2q+O" r ","  ; s  

-~ ".. ~tz- P. v,t. 1 • s ,~ej.~..e_~..+l.;l-/¢ s~'l+,~. I 

' ,  - , . t~ ; ,  h~,, ¢h/++;t¢| 
+SJ._~.,~lJ+imr~ ;~ foT?~ ̀ 

• " f ~LI~ ~ 0 . '  ~ ~,q~,&,l~+ 

"rJ'~;O " -  Z R ~ O . ~  
pi~,kt+r& "F= r.¢l 

i ~ J ~ ' ~ ' -  ~ o,o, _ 
++le+J~,+t~  ++ 
• .'or ¢=t ,~ r e.. (--. J 

- . ' , ' - ' +  +¢'v'+3¢J+ = . [ ¢ ~ ' i  "$' L"  

a-~.,+..,%t+,l~ . , t /4  b.,~lf;,,-.,~t ,: 

F = f r o c .  c o n t r o l . l e d . , .  
D : disseminote d . 

.'... 

q 

Cu,pb,Zn,Mn % 

Au, Ag o z / T  

.03, .02,  .04 ,  .02 % ; 

• ~.001, .03 o z / T  

.04, .02,.05D.OZ (=~'-"; 

'#--00 I, ~ .03 oz/T 

• 03, .02,.0~', .02 %;  

<.001, .03 ozlT 

.03,.02, .06, .02 %:  

e4)Ol~ <.03 o=/T 

• 04 , .03 ,~Z ,  .02 % ;  

~'.001, .03 oz/T 

.04, .08, .02, .  OZ % ;  
' <.OOl, .Oa o z / T  
~).28,,02,.08,.08 % ; 
f . 0 3 ,  < .001 o z / T  

.21, .05, .02o.03 % ;  
(f-O01, . 2 3  O Z / T  

1.55, .08, .03, .02 %~ 
, - 1 2 ~ 0 1  o = / T  

-3-~t.07,.17, .12 % ;  
< . 0 0 1 ) . 2 5  o z / T  

• 47).05, .  I 1.06 %;  
.12, < .00!  oz/T 

,54, .07, .050.02 % ;  
:001, . 2 3  o z / T  

.35, .04, .06, .04 %7 
• O01t .18 oz/T, • 

~29.04,.05, .02 o~; 
¢oO01p . 2 9  oz /T  . 

f . 5 0 , . 0 5 , . 1 8 , . 0 4  % ; 

' 1.0~001 oz/T 

1 .72,- 04, • 13,, 03 ~'o,, 

- 44 ,  'c . ~ 0 1  o z / T  

~ .19, .04,.14, .06 % ;  
<.Opl..Z9 oz,/T 

' . 3 4 . - 0 2 . . 0 8 ,  .tO °/0; 
' < .001 ,  .15 o z / T  

i , 04 ,o04 , .03 .02  °/ol; 
~ ~ 0 ~ . ~ 0 1  O'z/T 

b o 1.09,.02,.14,,08 Yo; " 

'<.001, .09 o z / T  

• +' l  "" 

tr .  = ) r a c e  
a c c .  = a c c e s s o r y  

• 04, .03, .13,  .09 %;  
,C'.O01, .09 o z / T  

.06 , .02 ,  .09,.13 °/o; 

.002 ,  .20 oz /T  

f 

• i 



M A G M A  C O P P E R  C O M P . '  - TY 

Division:. Drill Hole: f ~ - q  Location:* 

C o o r d i n a t e s : .  C o l l a r  E l e v :  T o t a l  D e p t h : •  

• i ' . ' :  " ' 

D a t e  C o l l a r e d :  C o m p l e t e d :  , . A n g l e : -  9 0  ° 

Bearing: Core Size: ~/,X . . . . . .  Legged B7: , ~ L , ~  

Scale: i.i I: 3 0 0  . . . . . . .  page_.S of. G - 
• . . " . ~  ": 

j '  i i i i . ii L i i i 

== ~ ~lteration/Mtnerallzatloq "= i ~ 
"+~;. ~"  :"~..~ " . . . . .  " "  C u , P b , Z n , M n  % 
= ' ~  .-N L~? C'~ ' O ~ "I '~'~"G . I ~  -N "O , Au, A~ ozlT 

.. o:c~! • . . .  . . .  - -  O " O 

= .>1>1 '+ = I = 1  o I = 1 ~ 1  . ~ .  ;"',  
3,o, o "..~ .~.'i ? ' ' I !~.~..o,..,o..,.,, 

• ..." I ~ _ I <.ool, ~ e z / T  

. ; ' _  , "  ; . . . • " _ " , , < , O O I , , 0 9 o & T  

• ~ 2 6 , -  ~001 o z l T  
• i 120 , .32 ,3 .80 , .04  % 

L I . O e , ; o I O  oz /~ ' .  .... 
• T ~ , I ~  !t00f, ~ ~t+.rhLy'Po +,,+;:,,i,;,.t~ v,,~s.,:,,,,+~,, u+e  ckto~+." '+s,.m,.,~,.~ "+; 

° ' ,....~ ~I-+ ~ ~ __..7 .++,,,,,,;t+;.,:+,.,~;,~ +.oo,,.o,+.,'+,r 
3 O 5 0  " .eo, o+,+oe,,m %, u ~tO 3 " -  2 < : ~  - ~.- - " ~ " -  " ~ "  I : O ~ + , O 0 4 0 I / T  " I I , , ~ _ m ~ .  
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~le~e.~ ~ .~  " ,  " 

I + '~,~,.~. ~,+I: 7'o£ ,;,,"./,ell:a, I 

I~/-,~ d~Y.l:':lle+g CO ~, -'~, :r  .~. ; ,  

, . ,~ ;., a+,;t~::l ~r~lo,e-& b,'lo~e~C;~^o. 
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o,+ k,.,,.,l.:-b d . t .  ,t:,.,:.;,l,,, 
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L' "+` I | '~0' o . ,~ ,  + + k I P  t',,,.|,+.~',~ 

• -; "",~,,~ +e tkr  ~.:¢1;+1,.~ 
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I / r " +, 

i~;,,Z.;,+,.~. +,,,+',+; ~+,,2',..,. 
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• .. ;:. 

Cu, Pb,Zn~Mn o/ 

A u ,  A g  o z / T  

0 .26  % 0 

0.:56 % 

0 .20  % 

0.16 % 
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0 . 0 7  % 
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• . I . . . ~  

2-I ; '  
- • ! 7. 
• f . .  

• • ~ ' tS  

• :=1= I 

~ !  " 

q t  
' . ~  I ,~ 

. .  : I " , ~ 

; , I  ~ 

• | 

, 4 1  
. +o + | 

• . . ~ !  . o ! 
" . ~ -  g ,  

,,# 

,.._~ _ _  

- -  it- 
L ~ _ _  

L ~ _ _  

L ~ _ _  

0 IK%E - -  
o ~ ~-~ 

S(,Z__ 

" ~  ~ 

m~,;i "-°I 

0 " -  

Comments ; ' 

.' , ' t  

i 

o.~%: e. ;~e.2,  m,,.t,t+,, +,.+ +;~f/ 
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Cu, Pb, Zn, Mn o 
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0 . 0 8 %  C~ 

} 0.08 % 

0 . 1 0  % 

0.08 % 
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0 . 1 8 %  

D = d i s s e m i n a t e d  a c c .  = a c c e s s o r y  
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~ .  q ~  " l ' ~ = , e ~  ~r~. ¢¢=s~, 

~,,1" :l~,t, e ,  l ; . I ,d+ o.  s~;#, 
le.,+,-. <tt+.; f,+ "++.,~-,,,;.t./. el: f,, 

I '+ ' 

+'++'+ P+++," + +- .+I . . . .  ?J, 
-r~.;¢L I l o m - ¢ , q c m , - e o , ~  .. r¢+.~ Ip  z n~t+ 

c "~'+'+'i<-'+fr°"÷J; <'"J7 
t O  ++" "J'*~C~celu$i e $ , 0 t , : . "  + ] l / r f 0 - # ~ , . ¢ 0  

~="¢ ~;li<y ;,t~,=~,er, + .td;~j 

,+3o'- +>i r<.J~ =-,-+,,,+I 
"<d -+oo~  c~.++~ I ":'"' 
pro/, ¢ = g<~=L. I .': 

7:'?,::+:+?'I .--+. +i++, ,,,<++tT.::,,<~;,+ + I 
' : t ;  , 6 , + ,  +~.,/le,se+ ~ %  i re ,  I 

.~+I~Ie;zA+ l"-l=le sl=~l'e, b, ll l~+.,.,c,l~e=~ 
'.t t - , .  <>.,.J ,,,,<,,,,,,,, . ; , ; , , i f ; :  / 

~'+ .<¢ ,-,11,, +,I. 7+ i¢~.. , ,++o,k,  l 
• $ # U , -fpo++~; -..t<<,x c+ . . . t ~ j  
+e<tLIj,, <+<l<,,++++:.t~Io+ ' l  
~ -  I'<++'. /"l+,f,-,,+ ; +  If. / 
~Lt+.<I, f ,  It. )~il':+,;:4+-"b,.,~. 

-+,~,,,, <t<,.+.~, +.fp+,,. ~;-p, 
[ U I era:. t, et+,l.f.,,+-F,,~:,.~.f. ~,~.'/$, ,,,'~ 

I I f I¢I ~ <0/, ,+/ </<+f, I 
I ,.r ,tt+<+<<++,,+£,td+Tt,; t'+, 
1 • . . . .  I I',., L+., y-,.,,i'i",,: ,,, 

":.~lPI, .1",< ~cr=~s.. t,,,jl ~+=, +l, ler 

• ct+.s~i ;^ .~ .~,,,yLb~,, yel{o 
,+~+=-~I~<i+~ ,+..r~,. I t,i,,.+,,.j<piA ~,1.~,,'f,~ 
"-+-~.+-+0 +..+,,,/.,,.l+ I ,~Jty z o . .  coi~m.,~{ 
=:~+++' : "V,+-e~+e~,+. Im,+l,+=+ ~ , , ,  

: ,+,,-o.,.,..+.:1-0 .+~,,+.~ +l.+i+ 
r ,,? t0 ~o . . . .  ~+,, l++'f 
] " ,~o+~',i.e < t - s + . .  
L~,+ < , . / f  L'_ I P]+tiPPX cml~m(l+ l'y 
I~...;:; ~"++:'¢'" I ,,,,,+< I< t, :;<I~-, ~+<, ++ 
l ' l~,~q'- T,+'Ft c ~=~,eP ++~P="I # : " 
I .l+l,+.=l,.,,,,t" ~0 • -i...~.. I : 

I co,-c q~*s. 

F = f r a c .  cont ro l led  
D = d i s s e m i n a t e d  

Cu, Pb,Zn,  Mn o 

Au, Ag o z / T  

tr,= trace 
ace. = a c c e s s o r y  
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:Alteratlon/Mineralization . 

- , ' ol ,  % 
, , ~ +  , , ," 0 ." 
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sf%+tc~#, i, resm~.,:.l~'h-,= ,, 

' co~-..L~ - I < o ~ ; e - ~ .  

,7]+ ~ t "  ' f  f" "~ "  "~+' • ~.~ ,-~.., ~ ; . ,  

• L,..,k,r,, ~t,:,r,  - .:p:t~f/y. 

r.,,,.L+r..~.1.,, " .L t,  m,~ ,,,.,,.~..~ ,-,++,.~ 

! . .  

,.%+.;a , + . + . ~ L ~  
F = f rac.  controlled 
D = disseminated 

- - I  : . . 

~e; .  . 
;5"; .( 

.too-mtC- ~ = i  ~;t,- 
"f'o,;( F - .  c~--t,i~es~.~,lMe- 

• . ~,{ ~ .~L., .,/a,,'+~. + & 
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Cu~ Pb,Zn~Mn o/~ 

Au, Ag oz /T  

0 , 0 7  % CL 

l < , o o i - ~ l  o z / T  

fC'= trace 
acc ' .=  accessory  

• . : : .  - . 



M A G M A  C O P P E R  C O M P A I  ~ 

Division:  ~'o ~,,,.r ,' o~- 
" . . | . :  

Cbordinates f  : 
. .;  ' . ; . .  - • . :  ; . ':, 

• D a t e  Collared: : 

iB g: s core s e: 
• -.: ". 

s ,,e ' : 1 : ~ o o  i 

Drill  Hole: N I~- ! ~  4 

Collar Elev: 

Completed: 

H 63 Logged By: 

". ".:: •.  

; " " " .:i Vol. % 

"= ~ :"":i; "~ .Comments :. - ~ [~ i A l t e ~ a t i o n / ~ i n e r a l i z a t i o n  ~ ~ ,  

o; ; 
: .  - . . > ,  .. : .!.: . 

; " , | 

=i I I I I I I I I l I I I I I = = ~ - = = e  a = : . - > ,  o o ~ O  .- :" > > > 0 (Jl. l . l"r" 0 =Et,.) =E O. ~ n." ; . . . . .  
~ r -  - , , , I , I , , , , I I , , , I i i i . " .  
t l l IO ~ ' ~ "  •., ~ i l t l / ' - - ' l l l ' ~ n /  ~ L  _ ~ " i "-- 

Location: -. ' 
/ .: %: • 

. ,  .? 

"l['otal Deptlz.: ' 
° i . -  

• Angle: " tO~ ( , . - ; . . I )  
• . . . , - .  

~ L ~ i  
• % • 

.. Page=_.~of /2. 

z~ 

. b s  

61 [i,,, t s U"=f. ,,t- ~" I 
m¢! - - ~ I  

- - "  I - z o ~  ~ , < l .  ,~/  I 

,,.o ~<>v 'h / ( ; ,~  '; 

0 "~:=~" f'l/lcd .//4,-/;~ t 

r ~  ~ ~ . e , I  - ; ¢ , ' ; ' } e  C I t ; : ' f ' ,  , , J . . , y . )  

,~ ,,,~, " " ' r , :  1 • i ,~ , .  r,,_,,,..~.l., .'~ +,, .q  
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ASARCO 

Exploration Department 

December 13, 1993 

Mr. T.E. Scartaccini 

Magma's Requested Purchase 
40 Acres, Sac. 5, T2S, R13E 
J . I .  Ranch Area, So. o f  Oak F la t  
Pinal  County, Ar izona 

SUMMARY 

Dr. Graybeal requested that I review the data on d r i l l  holes submitted by 
Magma Copper Company that l ie  within 4000 feet of the 40 acre parcel. The 
data wi l l  be given to Sal Anzalone for his review. 

Magma has d r i l l ed  nine holes on the west and south sides of the block, while 
Asarco has d r i l l ed  one deep hole east of the block and another further east, 

The Asarco hole A-3 at 6008' T .D.  bottomed in post-mineral Whitetail 
Conglomerate. 

Magma d r i l l e d  s i x  ho les on a no r t h - sou th  l i n e  2800 f e e t  west o f  the b lock 
(F igure I )  and encountered a number o f  ve ins s i m i l a r  to  t h a t  which they have 
mined south o f  #g s h a f t .  The sha f t  and veins are in a "Mesozoic conglomerate" 
o f  Magma's nomenclature,  but t h i s  u n i t  I be l ieve  i s  an i n t r u s i v e  brecc ia  o f  
pre-minera l  age. 

Al though the ve ins are i n d i c a t i v e  of  being of  a grade s u f f i c i e n t  to  mine 
underground, they are r e l a t i v e l y  narrow. The two ve ins  mined by Magma in the 
b recc ia  have given the miners many problems. The va lues in the d r i l l  holes are 
h igher  in z inc  and manganese and probably  represent  the western zonat ion w i th  
copper values i nc reas i ng  downward and to  the east .  Thus t h e i r  i n t e r e s t  in the 
40 acre b lock .  

The Asarco ho le ,  3000 f e e t  east  o f  the b lock ,  has f ragments of  the brecc ia  as 
c t a s t s  in the W h i t e t a i l  Conglomerate. Thus the t e r t i a r y  b recc ia  mass 
te rmina tes  west o f  Asarco hole A-3 and nor th  o f  the eas t -wes t  l i n e  of  Magma 
holes on the south edge of  Sect ions 5 and 6, as these holes h i t  the normal 
s t r a t i g r a p h i c  sequence of  sediments and appa ren t l y  had minor m i n e r a l i z a t i o n .  

I would concur w i t h  Dr. Graybeal and s e l l  the 40 acres,  r e t a i n i n g  the sur face 
and a gross r o y a l t y  of  p roduc t ion  as proposed. 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703 
1150 North 7th Avenue (602) 792-3010 
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HISTORY OF EXPLORATION OF THE BRECCIA 

In the early 1960's the breccia was encountered on the 2800 level of the East 
Replacement Division at Magma. As pyrite-chalcopyrite and possible 
chalcocite/bornite was noted, several holes were placed into the mass. One 
was a 2000 foot horizontal hole to the south, another was a 300 foot vert ical 
hole, and both stayed in the breccia. The bulk value of the breccia was 0.35% 
copper. 

Later in the 19TO's, Magma sank the i r  No. 9 shaft in Section 32, and at a 
depth of 3250 feet h i t  the intrusive breccia under the Whitetail Conglomerate. 
Magma later dr i l led  a 2000 foot vert ical hole from the bottom of ~9 shaft and 
stayed in the breccia for a known thickness of 3500 feet ver t ica l ly .  

They had also d r i l l ed  some holes to the south as they believed t h e i r  
replacement orebody on the north side could be duplicated on the south side 
of the breccia. They intercepted several veins and one varied from 7 to 25 
feet in width, was steeply inclined and carried I~ to 5% copper, as 
chalcopyrite-bornite. 

In mid 1975 they reported a reserve of one mil l ion tons in the "south vein." 
However, they have had abundant mining problems, and are apparently now 
thinking of some sort of sublevel caving as a means of getting the vein-shear 
mined. 

With the surface d r i l l i n g ,  the extent of the breccia extends 500 feet north 
of #9 shaft, 3000 feet west of ~9 shaft, and 8500 feet southeast of #9 shaft. 
The l ine of Magma d r i l l  holes is 3000 feet east (but south) of ~9 shaft, 
potent ial ly covering in excess of four square miles. 

MINERAL VALUES IN THE BRECCIA 

The metal values in the b recc ia  ove ra l l  are of  i n t e r e s t .  As s ta ted  e a r l i e r ,  
the 1960's assay of  the brecc ia  from 2500 fee t  of  core averaged 0.35% copper. 

Table I l i s t s  the assays o f  the ove ra l l  core in the b recc ia  from the recent 
d r i l l  holes. 
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Table 1. Overa l l  TiBx Values 

Hole Footage Feet % Cu % Pb % Zn % Mn oz/T A~ 

MB-9 2617-3267 650 0.25 t r  0.23 t r  t r  
MB-11  2560-3367 807 t r  t r  0.93 0.61 t r  

A number o f  ve ins  were cut dur ing  the Magma d r i l l i n g  and are l i s t e d  in Table 
2. The h igher  lead, z inc,  manganese, may suggest t ha t  the western par t  where 
the d r i l l  holes are, w i l l  pass i n t o  b e t t e r  copper values w i t h  depth and to the 
east .  Thus h igher  grade copper values may under l i e  the 40 acre b lock.  

Table 2. Vein Assays in TiBx 

Hole Footage Feet % Cu % Pb % Zn % Mn oz__z/_T_ 

MB-9 3025-3050 25 1.36 0.09 1.31 0.09 0.84 
MB-11  2500-2530 30 t r  t r  0.56 1.32 0.02 
MB-11  2905-2915 10 0.83 0.61 4.47 0.55 1,50 
MB-11  3200-3220 20 0.25 13.25 2.14 0.29 0.60 
MB-11A 2805-2840 35 t r  t r  1,44 6.21 0.59 
MB-11A 4570-4585 15 1.53 t r  t r  t r  1.33 
MB-11B 3275-3285 10 t r  t r  0.38 1.35 0.11 
MB-11B 3310-3320 10 t r  t r  0.18 1.20 0.01 
MB-11B 3360-3370 10 t r  t r  10.00 0.47 0.02 
MB-11B 3615-3620 5 0.20 1.20 3.50 0.31 0.38 
MB-11B 3805-3810 5 1.75 0.40 0.96 0.20 0.73 
MB-12 3520-3550 30 0.06 3.08 4.33 2.79 0.52 
MB-12 3610-3625 15 0.05 1.40 3.82 0,52 0.29 
MB-12 3645-3695 50 0.44 2.65 4.38 1.28 1.69 

Average 19 0.40 1.96 2.68 1.70 0.74 

The Magma d r i l l  holes along the south s ide did not penet ra te  any b recc ia .  
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REPLACEMENT UNIT VALUES 

Magma d r i l l ed  a number of holes east-west near the top of Sections 7, 8, and 
9. All of these were generally reported to be oxidized to depth and values 
not given for any metallics. 

Hole MB-12 and MB-12A both had breccia within recognizable sedimentary units 
and have assay values. Table 3 is the data on the values in the 
sedimentary/diabase units taken from what they mentioned as "replacement 
units" in the Paleozoics and shears in the Precambrian diabase. 

Table 3. Assay Values in Penn., M iss . ,  and pEdb Uni ts  

Hole Footage Feet % Cu % Pb % Zn % Mn oz/T Ag 

A. Pennsylvanian Naco Limestone 

12 3220-3270 50 t r  t r  0.04 0.29 0.02 
12A 1925-1935 10 0.13 0.36 1.20 2.00 1.30 
12A 2005-2025 20 0.05 t r  0.46 1.40 0.02 
12A 2415-2420 5 t r  0.26 0.12 1.00 0.23 

B. Mississippian Escabrosa Limestone 

12 3356-3362 6 0.18 1.80 8.30 4.40 1.29 
12A 2530-2570 40 0.31 0.08 2.13 4.69 0.80 

C. Precambrian Diabase 

12 3850-3860 t0 0.22 0.89 3.48 0.58 0.46 
12 3880-3895 15 0.20 0.43 3.33 1.76 0.80 

I t  is probably the zinc-manganese values in the lower units shown in 
Table 3 above interested Magma to investigate the 40 acre block of fee land 
in Section 5. 
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Data from Hole MB-4 on Figure I has not been received, the inspection of the 
s i te  suggested i t  bottomed in the Apache group units at 3200 feet. 

The AZ-1 hole in the no r theas t  corner  o f  Sec t ion  5 d id  not penet ra te  the 
sur face d a c i t e  u n i t .  

JDS:mek 
Attachment 

cc: S.A. Anzalone ( l ogs  a lso )  
F.T. Graybeal (no logs)  

5 
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December 14, 1993 

Jim Sell 
Geologist, Exploration Department 
ASARC0, inc. 
P.0. Box 5747 
Tucson, AZ 85703 

RECEBV£D 

UHC161995 

Dear Mr. Eel" : 
I~LOtAIt~I ~n~F.Nf 

In reference to our telephone conversation on December 13, 
enclosed please find a copy of the log for MB-4, one of the 
"historic" holes drilled by Magma Copper in years past on the 
plateau above Apache Leap in the Superior District. I apologise 
that this was left out of the original packet; my initial figuring 
had it lying just outside the 4,000-foot perimeter relative to the 
ASARCO block in Section 5. Admittedly, however, :ny map position of 
that block was not as accurate as it should have been. 

i hope that this will answer any remaining questions that you 
may have on our agreed-upon data swap, and that our land agreement 
may thereby be expedited, if there are other issues that need 
discussion, please be aware ..... am shortly posting to Nevada for 
4-he medium term. Any further questions probably should be ~.ende_ed 
to Alex Acosta in Magma's Land Department at the Tucson corporate 
offices (tel. ph. # 575-5600), who can then forward them to me if 
necessary. Thank you for your time and attention. 

Sincerely yours, 

J<2 
Scott L. Manske 
Staff Geologist 
c/o Magma Copper Co. - Superior Division 
P . 0 .  B o x  37  
S u p e r i o r ,  AZ 8 5 2 7 3  
( 6 0 2 )  2 2 9 - 4 2 5 6  
FAX ( 6 0 2 )  2 2 9 - 4 3 2 3  

cc: Alex Acosta 
Mark VanDyke Sander 
Alex Paul 

enc. 



Summary Log - Drill Hole 

From To Interval 

0-I060 1060 

I060-1745 685 

1745-2270 475 

2270-2299 29 

2299-2302 3 

2302-2437 135 

2437-2787 350 

2787-2929 142 

2929-3048 ll9 

3048-3051 3 

3051-3224 173 

MB-4 

Lithology-Remarks 

Tertiary dacite (post mineral) 

Tertiary Whitetail conglomerate 
(post mineral) 

Pennsylvanian Naco formation 
Limestone & siltstone alternating 
2097-2132 MnOx-FeOx along small faults 

Fault~ Naco siltstone & limestone 
breccia with abundant massive FeOx- 
fragments. 

Vein-95% MnOx~ 5% FeOx~ lower contact @ 55 ° dip 

Mississippian Escabrosa limestone, 
2302-2237 recrystallized & soaked by MnO×. 
2337-2344~ Vein @ 60 ° , 4~ replaced by MnO×-FeOx 
2344-2358 Oolite, 8(7/o recrystallized w/5% MnOx 
2358-2360 Replaced bed 3 5~ MnOx-FeOx 
2360-2363 Siltstone-gouge 
2363-2365 Replaced bed~ 6~ MnOx 
2365-2437 Dolomite (replacement texture)~ 
well fractured w/MnOx coatings. 

Devonian Martin formation 
2437-2501 "Last black" siltstone~ 
2501-2621Limestone~ siltstone & dolomite, 
alternating. 
2621-2641 Calcareous sandstone & quartzite 
2641-2776 "Hanging wall" dolomite 
2776-2781 Replaced beds~ 3~A FeOx-MnOx 
2781-2787 "Footwall '~ siltstone~ bleached 

Cambrian Bolsa quartzite-upper unit 
2787-2788 Vein - 6~ FeOx 
2788-2822 Fault, quartzite breccia w/abundant FeO 
2822-2853 quartzite~ ±2% FeOx 
2853-2856 Fault, 325% FeOx 3 50 ° dip 
2856-2929 quartzite ~1% pyrite 

Cambrian Bolsa quartzite-Lower unit 
2929-2978 quartzite~ siltstone, conglomerate, 
alternating, ±3% pyrite 
2978-3048 Sand, silt & conglomerate alternating 

Fault 

Precambrian diabase 



ASSAY LOG - DRILL HOLE MB-4 

ppm ppm ppm ppm ppm ppm ppm 
C u  Pb Z n  A g  A u  Mn F e  

108o=1100 95 60 17o I -0.1 840 2.1% 

1100-1120 315 90 39O - I  -0.1 o.14% 4.7% 

1120-1130 345 70 370 - I  -o.1 0.13% 4.7% 

1130-1150 675 80 380 -I -0.1 0.14% 6.1% 

1150-1170 760 80 400 -I -0.1 0.13% 6.0% 

1170-1190 485 60 250 -I -0.1 980 4.6% 

1190-1210 465 50 260 -I -0.1 950 4.4% 

1210-1230 495 50 260 -I -0.I 960 4.5% 

1230-1250 565 60 300 - i  LO.I 0.14% 5.2% 

1250-1270 435 50 310 -I -0.1 0:12% 5,2% 

1270-1290 325 50 280 -I -0.1 0.10% 4.8% 

1290-1310 330 60 260 -I -0.1 860 4.7% 

1310-1330 315 60 300 -I -o.1 0.13% 5.0% 

1330-1350 290 60 320 -I -0.1 0.15% 4.3% 

1350-1370 260 40 280 -I -0.1 0.17% 4.4% 

1370-1385 415 70 470 -I -0.1 0.17% 5.1% 

1385-1398 290 60 420 -I -0:1 0.18% 5.0% 

1398-1422 425 80 600 -I -0.1 0.18% 7.1% 

1422-1430 350 70 610 -I -0.I 0.21~ 6.1% 

1430-1445 420 70 820 -I -0.1 0.18% 5.7% 

1445-1454 410 70 580 -I -0.1 0.16% 5.2% 

1454-1475 320 50 400 -I -0.1 0.16% 5.7% 

1475-1488 405 50 390 -I -0.1 0.16% 5.9% 

1488-1508 400 60 470 -I -0.1 0.13% 6,1% 

1508-1528 500 60 530 -I -0.1 0.15% 6.5% 

1528-1548 390 70 660 -I -0.1 0.13% 6.3% 

1548-1565 390 60 560 -I -0.1 0.16% 6.5% 

1565-1585 360 70 0.16% -I -0.1 0.14% 6.2% 

1585-1605 390 70 600 -I -0.I 0.20% 6.2% 

1605-1625 395 80 810 -I -0.1 0.15% 6.5% 

1625-1645 410 90 0.13% -I -0.1 0.18% 6.1% 

1645-1665 240 90 750 I -0.1 0.20% 3.9% 

1665-1685 i00 80 360 2 -0.1 0.11% 2.0% 



ASSAY LOG - DRILL HOLE MB-4 (continued) 

ppm ppm ppm 
Cu Pb Zn 

1705-1725 160 80 520 

1725-1745 165 70 530 

1745-1765 155 90 500 

1765-1785 170 100 720 

1785-1805 150 90 320 

1805-1825 135 70 260 

1825-1845 120 80 230 

1845-1865 165 80 300 

1865-1880 195 90 780 
1880-1900 150 80 860 

1900-1920 130 100 390 

1920-1940 110 110 760 

1940-1960 145 90 5O0 

1960-1980 140 100 50O 

1980-2000 215 80 o.16% 

2000-2020 285 120 0.23% 

2020-2040 230 II0 900 

2040-2060 100 90 480 

2060-2080 80 80 490 

2080-2095 305 220 0.11% 

- 2267-2270 ~ 0.12% 30 750 

2270-2273 ~ 0.28% 60 0.28% 

2273-2281 "? .0275 130 160 

2281-2291 ~ .$)615 970 410 

2291-2299 0.43% 0.22% 0.38% 

2299-2302 D 0.93% 0.75% 2.1% 

2302-2312 : 0.19% 950 0.70% 

2312-2319 " 0.12~ 360 0.42% 

2319-2333 /~ ,~460 650 0.31% 

2333-2340 7 0.74% 0.86% 1.7% 

2340-2343 ~ 0.26% 930 0.84% 

2343-2358 ,~ 5615 450 0.64% 

2358-2361 3 0.31% 0.61% 2.7% 

2361-2363 ~ 0.98% 0.69% 7.4% 

ppm 
Ag 

I 

I 

I 

I 

I 

I 

2 

I 

I 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

I 

--I 

I 

-I 

I 

2 

54 

8 

9 

I0 

29 

13 

13 

58 

6 

ppm 
Au 

iO .1 

-0.1 

-0.1 

-0. I 

-0. I 

-0.1 

-0. I 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

- 0 .  I 

-0.1 

-0.1 

-0. I 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

0.5 

-0 .1  

-0.1 

0.2 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

0.1 

ppm" 
Mn 

o,12% 

o.13% 

o.11% 

o.1o% 

o.11.% 

0.I0~o 

920 

950 

0.12% 

810 

o. 1o% 

71o 

o.11% 

890 

0.11% 

0.27% 

0.18% 

930 

850 

O. 18% 

650 

O. 27% 

440 

650 

0.29% 

19.2% 

4.2% 

O. 85,°~ 

5.2% 

2.1% 

5.9% 

0.55% 

ppm 
Fe 

2.4% 

3.4% 

3-3% 

3.4% 

3.3% 

3.5% 

2.4% 

2.4% 

3.9% 

2.3% 

2.2% 

I .4% 

2.4% 

2.3% 

3 .O% 

2.4% 

2.3% 

I .6% 

1 . 9 %  

4.2% 

9.0% 

5.7% 

3.8% 

6.5% 

32.0% 

20.0~ 

2.5~ 

7.1% 

2.8% 

3.8% 

21 .o% 



ASSAY LOG - DRILL HOLE MB-4 (continued) 

 2363-2___366 
2366-2372 

2372-2379 

2379-2382 

2382-2392 

2392-2402 

2402-2412 

2412-2423 

2423-2427 

2427-2437 

2437-2440 

2440-2450 

2450-2260 

2460-2470 

ppm ppm ppm 
Cu Pb Zn 

0.26% 1.89% 3.1% 

1oo 280 o.14% 

165 390 o.18% 

0.25% 500 0.62% 

310 280 0.22~ 

305 210 0.13% 

100 140 700 

355 80 o.11% 

0.27% 160 0.57% 

440 110 0.14% 

0.31% 200 0.46% 

230 60 760 

20 50 520 

25 5O 530 

ppm ppm ppm ppm 
Ag Au Mn Fe 

82 -0. I 5.6% 2.4% 
L . . , ' k ~ %  .~_ ~. - ~ \  . . . . . .  

14 -0.1 

3 -0.1 

I -O.1 0.32% 12.0% 

3 -o. I 

2 -O. I 

2 -0.1 

2 -0.1 

1 - 0 . 1  O. 48% 8 .7% 

2 -0.1 

2 -0.1 0.11% 5.9% 

2 -0.1 

I - 0 .  I 

2 -0.1 

2750-2760 

2760-2770 

2770-2776 

2776-2785 

2785-2787 

2787-2793 

2793-2801 

2801-2809 

2809-2816 

2816-2818 

2818-2820 

2820-2823 

20 110 510 

25 160 0.11% 

80 370 0.23% 

0.28% 0.30% 1.6% 

0.17% 0.23% 0.49% 

155 44O 0.21% 

265 280 410 

100 260 260 

160 420 960 

430 810 0.47% 

170 190 o.17g 

150 290 0.16% 

2 -0.1 

2 -0.1 

1 - 0 . 1  

3 -0.1 3.3% 12.0% 

3 -0.1 0.78% 13.0% 

14 O. I 770 5.7% 

18 ,02 

2 -0.1 

16 -0.1 

9 O. 3 500 12~ 0% 

5 -O.1 750 4.1% 

5 0.3 890 4.4% 

2851-2853 

2853-2856 

2856-2866 

2866-2876 

595 240 0.22% 12 0.2 

695 1000 0.79% 4 0.1 

775 160 200 44 -0.1 

610 230 210 9 -0.1 

940 5.9% 

0.13% 23.0% 



ASSAY LOG - DRILL HOLE MB-4 (continued) 

ppm ppm ppm ppm 
cu_.9_ Pb_.E_ Zr, Ag._.~_. 

2876-2886 110 120 300 3 

2886-2896 405 130 140 9 

2896-2906 735 90 160 I 

2906-2917 825 330 110 3 

2917-2920 525 630 160 10.60 oz. 

2920-2922 180 130 960 25 

2922-2931 440 140 0.10% I 

2931-2940 30 70 670 -I 

2940-2949 455 680 140 2 

2949-2959 0.11% 310. 950 I 

2959-2968 0.26% 0.13% 0.66% 3 

2968-2978 0.!5% 780 0.43% 2 

2978-2987 40 120 0.15% -I 

ppm 
Au 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

0.3 

-0. I 

0.1 

-0.1 

-0.1 

ppm 
Mn 

84O 

970 

0.37% 

O.44% 

ppm 
Fe 

2.4% 

2.0% 

5.9>O 

8.2>o 

lah 
7/I/74 



December 14, 1993 

Jim Sell 
Geologist, Exploration Department 
ASARC0, inc. 
P.O. Box 5747 
Tucson, AZ $5703 

Dear Mr. Sell: 

"~ reference to our telephone conversation on December 13 
e_~_closed please find a copy of the log for MB-4, one of the 
"historic" holes dr" ~ " ~ed by Magma Copper ~n years past on the 
plateau above Apache Leap in the Superior District. I apologise 

that this was left out of the original packet; my initial figuring 
had it lying ~us~-"" ~ outside the 4,000-foot perimeter relative to the 

1. in ~,,44--,- ".. , - _ 0 . .  of ASARCO b~oc.~ Section 5. Ad,._~ed~y, however, :ny map posi ~ 
that block was not as =uc~_a~e as ~ should have been. 

[ hope that this will answer any remaining questions that you 
may have on our agreed-upon data swap, and that our land agreement 
,nay thereby be expedited. _~f there are other issues that .need 
discussion, please be aware ~h~ am shortly posting to Nevada ~o~ = "~ 

the medium + ~ ~e ..... Any further questions probably should be tendered 
to Alex Acosta in Magma's Land Department at the Tucson corporate 
of = .ices (tel. ph. # 575-5600), who can then forward them to ,.he if 
necessary Thank you ; ~ • .o_ your t~me and attention. 

Sincerely yours, 

Scott L. Manske 
Staff Geologist 
c/o Nag~za Copper Co. - Superior Division 
P.O. Box 37 
Superior, AZ $5273 
( $ 0 2 )  2 2 9 - 4 2 5 6  

FAX ( 6 0 2 )  2 2 9 - 4 3 2 3  

cc: Alex Acosta 

Mark VanDyke Sander 
Alex Paul 

eric. 



Summary Log Drill Hole MB-4 

From To Interval 

0-1060 1060 

I060-1745 685 

1745-2270 ~,7-5 ~ b"ZS 

2270-2299 29 

2299-2302 3 

2302-2437 135 

2437-2787 350 

2787-2929 142 

2929-3048 I19 

Litholo~y-Remarks 

Tertiary dacite (post mineral) 

3 O48- 3051 3 

3051-3224 |73 

Tertiary Whitetail conglomerate 
(post mineral) 

Pennsylvanian Naco formation 
Limestone & siltstone alternating 
2097-2132 MnOx-FeOx along small faults 

Fault~ Naco siltstone & limestone 
breccia with abundant massive FeOx- 
fragments. 

Vein-95% MnOx, 5% FeOx, lower contact @ 55 ° dip 

M[ssissippian Escabrosa lrmestone~ 
2302-2237 recrystallized & soaked by Mn0x. 
2337-23443 Vein @ 60 ° , 4~ replaced by MnOx-FeOx 
2344-2358 Oolite~ 8~ recrystallized w/5% MnOx 
2358-2360 Replaced bed~ 5~ MnOx-FeOx 
2360-2363 Siltstone-gouge 
2363-2365 Replaced bed~ 6~ MnOx 
2365-2437 Dolomite (replacement texture)3 
well fractured w/MnOx coatings. 

Devonian Martin formation 
2437-2501 "Last black" siltstone~ 
2501-2621Limestone~ siltstone & dolomite 7 
alternating. 
2621-2641 Calcareous sandstone & quartzite 
2641-2776 "Hanging wall" dolomite 
2776-2781 Replaced beds~ 3~ FeOx-MnOx 
2781-2787 "Footwall" siltstone~ bleached 

Cambrian Bolsa quartzite-upper unit 
2787-2788 Vein - 6~ FeOx 
2788-2822 Fault~ quartzite breccia w/abundant Fe0 
2822-2853 quartzite 3 ±2% FeOx 
2853-2856 Fault~ ~25% FeOx~ 50 ° dip A i. 
2856-2929 quartzite ~1% pyrite ~l~ 

Cambrian Bolsa quartzite-Lower unit 
2929-2978 quartzite~ slitstone, conglomerate~ 
alternating~ ±3% pyrite 
2978-3048 Sand~ silt & conglomerate alternating 

Fault 

Precambr i an diabase 



ASSAY LOG - DRILL HOLE MB-4 

Tvo 

ppm ppm ppm ppm ppm 
C u Pb Zn_.n_ - A% A___u__u 

I080L1100 95 60 170 I -0.1 

1100-1120 315 90 390 -I -0. I 

1120-1130 345 70 370 -I -0.I 

1130-1150 675 80 380 -I -0.I 

1150-1170 760 80 400 -I -0. I 

1170-1190 485 60 250 -I -0.1 

1190-1210 465 50 260 -I -0.I 

12"10-1230 495 50 260 - 1  -O.I 

1230-1250 565 60 300 -i 16.1 
1250-1270 435 50 310 -I -O.1 

1270-1290 325 50 280 -I -0.1 

1290-1310 330 60 260 -I -0.1 

1310-1330 315 60 300 -I -0.1 

1330-1350 290 60 320 -I -O.1 

1350-1370 260 40 280 -I -0.1 

1370-1385 415 70 470 -I -0.1 

1385-1398 290 60 420 -I -O~I 

1398-1422 425 80 600 -I -0.1 

1422-1430 350 70 610 -I -0.1 

1430-1445 420 70 820 -I -0.1 

1445-1454 410 70 580 -I -0.1 

1454-1475 320 50 400 -I -0.1 

1475-1488 405 50 390 -I -0.1 

1488-1508 400 60 470 -I -0.1 

1508-1528 500 60 530 -I -o.1 

1528-1548 390 70 660 -I -o.I 

1548-1565 390 60 560 -I -0.I 

1565-1585 360 70 0.16% -I -o.1 

1585-1605 390 70 600 -I -0.1 

1605-1625 395 80 810 -I -0.1 

1625-1645 410 90 0.13% -I -0.1 

1645-1665 240 90 750 I -0.I 

1665-1685 i00 80 360 2 -0.1 

ppm 
Mn 

840 

0.14% 

0.13% 

O. 14% 

o. 13% 

98o 

950 

96O 

0.14% 

o.12% 

0.10% 

86o 

0.13% 

0.15% 

0.17% 
O.17% 

o. 18% 

0.18% 

0.21% 

0.18% 

O. 16% 

O. 16% 

0.16% 

o.13% 

0.15% 

0.13% 

0.16% 
O.14% 

O. 20% 

O. 15% 

O. 18% 

0.20% 

0.11% 

ppm 
Fe 

2.1% 

4.7% 

4.7% 

6.1% 

6.0% 

4.6% 

4.4% 

4.5% 

5.2% 

5.2% 

4.8% 

4.7% 

5.0% 

4.3% 

4.4% 

5.1% 

5.0% 

7.1% 

6.1% 

5.7% 

5.2% 

5.7% 

5.9% 

6.1% 

6.5% 
6.3% 

6.5% 
6.2% 

6.2% 

6.5% 

6.1% 

3.9% 
2.0% 



ASSAY LOG - DRILL HOLE MB-4 (continued) 

ppm ppm ppm ppm ppm ppm ppm 
Cu Pb Zn Ag Au Mn Fe 

1705-1725 160 80 520 I 20.1 0,12% 

1725-1745 165 70 530 I -0.1 0.13% 

1745-1765 155 90 500 I 

1765-1785 170 100 720 I 

1785-1805 150 90 320 I 

1805-1825 135 70 260 I 

1825-1845 120 80 230 2 

1845-1865 165 80 300 I 

1865-188o 195 90 780 I 

1880-190o 15o 80 860 2 

1900-1920 130 100 390 2 

1920-1940 110 110 760 2 

1940-1960 145 90 500 2 

1960-1980 140 100 500 2 

1980-2000 215 80 o.16% 2 

2000-2020 285 120 0.23% 3 

2020-2040 230 110 900 2 

2040-2060 100 90 480 2 

2060-2080 80 80 490 2 
2080-2095 305 220 0.11% I 

2267-2270 # O.12% 30 750 -I 

2270-2273 ~' 0.28% 60 0.28% I 

2273-2281 ~ .~275 130 160 -I 

2281-2291 #/ .Z~615 970 410 I 

2291-2299 ~ 0.43%~ O.22%~0,38%~ 2 

2299-2302 ~F O-93%} ~ .... 0.75# @ 2. I% /~" 54 

2.4% 

3.4% 

2302-2312 .'~ 0.19% 950 0.70% 8 
2312-2319 "7 0.12% 360 0.42% 9 

2319-2333 ~z7 ,~460 650 0.31~o 10 

2333-2340 ').~ 0-74%1~ ' 0-861~ 1.7% ~ 29 
2340-2343 ~ ~ O.26%/~ 930 /~" 0.84% ~ 13 

2343-2358 l,~ ,~615 450 0.64°~ 13 

° °I 
2361-2363 o.98  7.4  6 

32.o% 7¢ 
2o.0% 

-O.1 0.11% 3-3% 

-0. I O. 10% 3.4% 

-O.1 O.11% 3-3% 

-O. I O. 10% 3- 5% 

-0. I 920 2.4% 

-0. I 950 2.4% 

- 0 .  I o. 12% 3.9% 

-0.1 810 2.3% 

-0. I O. 10% 2.2% 

-o. i 71o i .4% 

-O.1 O.11% 2.4% 

-o. I 890 2.3% 

- 0 .  I O. 1 I% 3.0% 

- 0 . I  0.27% 2.4% 

- o .  I o. 18~ 2 . 3 ~  

- 0 .  I 930 I .  6% 

-0.1 850 I .9% 

-0.1 0.18% 4.2% 

- 0 . I  650 9.0% ~F 

-0. I O. 27,%0 5.7% 

-O. I 440 3.8% 

-o.I 650 6.5~o 

-0 .1  ~ ~,19.2% 

-0.1 4.2% 2.5% ~Ip 

0.2 0.85% 2. i% .,~, 

-0.1 ~' 
- 0 .  i 

l - -  

- o .  i 2.  i%7 ~ 

-0.1 

-O. 1 ~'(I 5.9% 

0. I 0.55% 

© 

21.o% ~ 
2.  q 



ASSAY LOG - DRILL HOLE MB-4 (continued) 

ppm ppm ppm 
Cu Pb Zn 

2366-2372 1OO 280 O.14% 

2372-2379 165 390 0.18% 

2379-2382 0.25% 500 0.62% 

2382-2392 310 280 0.22~ 

2392-2402 305 210 0.13% 

2402-2412 100 140 700 

2412-2423 355 80 O.11% 

2423-2427 0.27% 160 0.57% 

2427-2437 440 110 O.14% 

2437-2440 0.31% 200 0.46% 

2440-2450 230 60 760 

2450-2~60 20 50 520 

2460-2470 25 50 530 

ppm 
Ag___g.._ 

~4 

3 

1 

3 

2 

2 

2 

1 

Z 

2 

2 

1 

2 

ppm 
Au 

-0.1 

-0.1 

-0.1 

-0.1 

-0. I 

-0.1 

-0.1 

-0. I 

-0.1 

-0.1 

-0.1 

-0.1 

-0. I 

-0.1 

ppm ppm 
Mn Fe 

0.32% 12.0% /S 

0.48% 8.7~ 

2750-2760 20 110 510 2 -0.1 

2760-2770 25 160 0.11% 2 -O.1 

2770-2776 80 370 0.23% I -O.1 

2776-2785 0.28% 0.30% 1.6% 3 -0.1 

2785-2787 O.17% 0.23% 0.49% 3 -O.1 

3.32 12.0% 

o.78% 13.o% 

2787-2793 i55 440 o.21% 

2793-2801 265 280 410 

2801-2809 100 260 260 

2809-2816 160 420 560 

2816-2818 430 810 0.47% 

2818-2820 170 190 o.17% 

2820-2823 15o 290 o.16% 

14 O. I 770 5.7% 

18 ,02 

2 -0. I 

16 -0.1 

9 O. 3 5OO 12, O% 

5 -o. I 750 4. I% 

5 o. 3 890 4.4% 

2851-2853 595 240 0.22% 

2853-2856 695 IOOO O.79% 

2856-2866 775 160 200 

2866-2876 610 230 210 

12 0.2 

4 0.1 

44 -0.I 

9 -0 .1  

940 5.9% 

O. 13% 23.0% 



ASSAY LOG - DRILL HOLE MB-4 (continued) 

ppm ppm ppm 
Cu Pb Zn 

2876-2886 110 120 300 

2886-2896 405 130 140 

2896-2906 735 90 160 

2906-2917 825 330 110 

2917-2920 525 630 160 

2920-2922 180 130 960 

2922-2931 440 140 0.10% 

2931-2940 30 70 670 

2940-2949 455 680 140 

2949-2959 0.11% 310 950 

2959-2968 0.26% 0.13% 0.66% 

2968-2978 0.!5% 780 0.43% 

2978-2987 40 120 0.15% 

ppm 
Ag 

3 

9 

I 

3 

10.60 

25 

I 

-I 

2 

I 

3 

2 

--I 

OZ. 

ppm ppm ppm 
Au Mn Fe 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 840 2.4% 

-o.1 970 2.o~ 

-0.1 

-0.1 

0.3 o.37~ 5.9~ 

-0.1 

O.1 0.44% 8.2% 

-0.1 

-0.1 

lah 
711174 


