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have indicated what we know about copyright and rights of privacy, publicity, or 
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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. 
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Notice: 

The ASARCO Prospecting Permit for working on 
the Papago Indian Reservation is number H54-]0-66. 

The permit is probably good through thc m~dd]e 
-~F February~j /9~,% 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January lO, 1969 

O 

O 

FILE MEMORANDUM 
Suggestions for Mapping and Sampling 
Papago Central Project 

Attention should be brought to the ASARCO file copy #13.19.7C 
(Guidelines for the Use of Color, Symbols, and abbreviations in Happing, 
Note, and Core Logging° Memo to W.E. Saegart, April 25, 1968), as a 
guTde to conformity in field mapping. 

Rock units most likely to be encountered include; 

I). Post-mineral volcanics, QTv and Tv (violet 742) 
2). Laramide intrusives, Li & Tgr (vermilion 750) 
3). Premineral volcanics, Lv (orange 737) 
4). Younger Precambrian through Mesozoic Sediments, Sed (ultramarine 740) 

4a). Or Younger Precambrian, A, (grey 734½) 
P--aleozoic, P, (ultramarine 740) 
Mesozoic, M, (True Green 751) 

5). Precambrian intrusives, granite, diorite plutonics, gr, di, 
(golden brown 755) with diabase, db (golden brown 755) 

6). Precambrian metamorphics, gn, sch (lead pencil) 
faults in dark ultramarine blue (740) with mineralization in Carmine 
red (745). Alteration limits outlined with Carmine red (745) or 
outlined as overlay shown in Guideline section. 

Samples taken should use the code initial of Papago ~entral-~amplers 
Last Initial-Area Initial- followed by continuous ~umbers. (To save some 

m 

confusion, Karvinen might use R for Ron so as not to miss ~ for Kinnison). 
Area Initials include L for La~eshore~area, R for Santa Rosa range, S for 
Sherid--an area, and C fur Copperosity area. This will heTp track down areas 
and sampler when questions come up on plotting data. Example: PC-RL-15 
suggests that the sample belongs to the Papa go Central ~roject, was cut by 
Ron Karvinen in the Lakeshore area and w~s sampTe number I__55o Two handy 
~orms for keeping tr~ck of the sampl~are: l) NW Mexico Exploration form 
and, Lj mdw,~y =,,u ~,=~ley ,~,,,, ~v,~ ~re .......... . Y ..... 
and lines must be placed on topo sheets with notes on intervals etc. Copper- 
moly will be determined for each sample with other values as deemed suggestive. 
Samples should be composited in groups and re-assayed for Cu-Mo-Au-Ag. Some 
composites or new composites should be listed for spectrographic analysis. 

There is a very low p robab i l i t y  that  a d i rec t  lead w i l l  be found 
during th is  reconnaissance geologic-geochemical study, but close a t ten t ion  
should be given to subt le changes in a l t e r a t i o n  i n t ens i t y ,  geochemical values, 
dike and f au l t  trends, mineral and a l t e r a t i o n  trends, checking va l ley  side 
conglomerates, etc,  with the constant emphasis on development of the 
regional geologic and minera l iza t ion  h is to ry  of the study region. The develop- 
ment of permissive target areas for more deta i led study, geochemical, and 
geophysical work should develop from the reconnaissance study. 



I 

. 

O I n i t i a l  concept is to completely t i e  together a l l  knowledge of 
the area, including present mater ial  in the f i l e s ,  so each f i e l d  pa r t l y  
should be prepared to wr i te  up his pa r t i cu l a r  study area. for  incorporat ion 
into the final report. 

z~, " 

&C ~/" James D. Sell 

O 

0 
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To: HAWLEY & HAWLEY 
Assayers and Chemists, Inc. 

From: ................................................................................ 

(For Customer's Use) 

[ ]  Single Analysis 
[ ]  Verified Analysis* 
[ ]  Geochemical Analysis 
[ ]  Spectrographic Analysis 
*Ver i f ied  Analysis w i l l  be run unless otherwise specif ied 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 6  . . . . . . . . . . .  Page .......... of .......... pages 
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O AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

February 4, ]969 

TO: 

FROM 

J.H. Courtright 

R.D. Karvinen 

Progress Report 
Papago Central Project 
North Santa Rosa Mtns. 

O 

Field investigation of subject area began January 27, 1969, and 
was conducted with S.R. Davis, and L.J.Jansen. As noted in J.D.Sell's 
letter of January 9, a subparallel system of northeast trending dikes 
occur in the north end of the Santa Rosa Mountains. These dikes are 
monzonite porphyry intrusions in a granite host considered to be of 
Laramide age, but is not the typical Coolidge Granite as seen in the 
Slate Mountains. 

Dikes of significant size and continuity occur about five to the 
mile, strike about N5OE, and are near vertical. The dikes are arranged 
in en echelon pattern so that the overall outcrop expression trends 
NSOE. 0nly the more prominent and continuous dikes were sampled, 
however, adjacent exposures of ti~e granite were simultaneously sampled 
since alteration features, though weak, were more evident in the 
granite than in the dikes. The major dikes range from IO to 40 feet 
in thickness maintaining their thickness uniformly along strike. 
Sample spacings are at roughly 500 & 1000 fee~, with sample lines 
on about one-half mile intervals. 

The samples have not been submitted for analyses pending completion 
of three more sample lines. 

Megascopic observations show a slight increase Tn alteration and 
mineralization in the dikes toward the northeast. Frequent showings 
of chrysocolla have been mined along these dikes, mostly at the north 
end where they disappear under the a11uvial cover. 

Alteration is neither intense nor pervasTve but local sericite ~s 
evident as is ch]oritization, and kaolinization. Epidote is also 
abundant throughout the area. A covered area to the north is large 
enough to conceal a sizeable ore body and further work is warranted 
if the geochem analyses confirm enrichments trending northward. 

II 



° J.H. Courtright - 2 -  214169 

0 The south portion of the area does not ~ppear attractive. The dikes 
and the granite are fresher and lack signs of mineralization. 

Three more lines are planned in the north area, following which 
will be investigations of several coloration changes on the southwest 
and south end of the range. Efforts are underway to obtain information 
resulting from exploration drilling in the southwest sector of the 
Santa Rosa ~tountains. The east central sector of the mountains and 
the southern peaks will be more ful]y investigated when a helicopter 
is utilized. 

z 

R.D. Karvinen 

RDK: I zb 

cc: JDSell 
JEKinnison 

0 
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AMERICAN SMELTING AND REFINING COMPANY 

Tucson Arizona 

March II, 1969 

FILE MEMORANDUM 

Papago Central Exploration 
Copperosity Area 
Drew Spring Manganese 
Sheridan - Cimarron Mtns. 
Pima County, Arizona 

0 

Mr. Sell has noted that the Drew Spring area has been a major 
Arizona manganese producer, and he proposed consideration of possible 
zonal change to a silver environment---in accordance with a theory 
postulated recently by DF Hewitt of the USGS. 

Accordingly, Mr. R.D.Karvinen and I sampled concentrates, crushed 
mill products, tails, and stocked crude mill feed at the abandoned 
Drew Spring mill site, and assayed them for gold, silver, and manganese, 
which same see appended. Complete absence of silver in the samples 
suggest that these manganese deposits are not the upper zonal "cap" of 
a silver deposit at depth. No further work is recommended. 

l 

/John E. ~,~ison 
JEK:Izb / 

/ 

CO: JDSell 
JHCourtright 
RDKarvinen 
SRDavis 

0 



O 
DREW SPRING MILL SITE ASSAYS 

Sample Au Ag Mn 
oz/ton oz/ton % 

PC-KS-6 Nil 0.01 6.00 

PC-KS-7 Nil Nil 26.65 

PC-KS-8 Nil Nil 21.39 

PC-KS-9 Nil Nil 20.98 

Description 

Crude Manganese 

Concentrate 

Ore 

Minus I/8" crushed mill 
product 

Minus I/8" crushed mill 
product rejected as tails 

O 

0 
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O 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

April 7, 1969 

F! LE MEMORANDUH 

l 
Baboquivari Mountains 
Reconnaissance of 
West Flank 

O 

O 

Reconnaissance of the west flank of the BaboquivarF Mountarns was 
conducted in latter February and early March with Tony Dalla Vista. 

Particular note was made to determine the alteration characteristics 
where Laramide and pre-Laramide rocks became overlain by post-Laramide 
sediments and/or volcanics. Since these were best exposed in drainage 
channels, a study of the float was also afforded. Frequency of 
examination was.~½ mile. 

The entire 25 (plus) mile range front was examined on the ground 
and a flight in a fixed win 9 aircraft was also made. 

Essentia]ly, no coloration zones could be noted, nor did the 
surface examinations or geochem sampling indicate favorable areas. 
The intrusives seem to have been relatively "dry", i.e., devoid of 
mineralizing (or hydrothermal) solutions, andsuggest same to be the 
result of deep-seated plutonFc activity. 

The post-Laramide volcanTcs also appear fresh and barren of ore 
minerals. 

Attached assay results are discouraging, the only high being from 
the samples "~",~e),- ,,u,, u,e ore bin at the Allison Mine, now abandoned 
but once a gold-silver producer and once a source of sTIica flux for 
P-D at Ajo, and from selected quartz veins showing minor CuSiO 3 (up to 
630 ppm Cu). Also attached are maps showing sample locations. 

All of the above is on the Papago Indian Reservation. 
work is recommended. 

RDK:Izb 

No further 

// /'~ 

R.D. Karvinen 

CC: JHCourtright 
JDSell 
JEKinn|son 



W L E Y  & H A W L E Y  
ASSAYERS 

'1700 WEST GRANT ROAD " . T E L E P H O N E  6 2 2 - 4 8 3 6  

~ I I F "  . R*~ister*4 Ass~e.,s 

AND CHEMISTS, INC. 
POST O ~ F I C ~  BOX 5934 

TUCSON, ARIZONA 85703 

t 
J 

THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES 
Branch Represen"atives at Buyor's Plants: 

Phelps Dodge Corp,. Dour!as. Arizona; ASARCO, El Paso, Amarillo. Texas and Hayden. Arizona 

Gold IDENTIFICATION 
OZ$. 

L~r Bab - I ~= 9j~zz~)E,I a, 

_ Q,~.,L Bab- 4 %z~.m)r~vs,)~.7~. 

',I~ c ~  Bab - 6 ~ )  ~.,~7~ ' 

0 

ppm 

Nil 

Nil 

Nil 

Nil 

Nil 

2.7 

6Au& 
5 Cu, 
5 Ho, 

Silver 
OZ$. 

ppm 

2 

2 

2 

l 

43 

L e a d  
% 

C o p p e r  
% 

ppm 

138 
48 

30 

228 

22 

Ag, Ge,chem @ $2.50 
3eochem @ $1.00 
3eochem'@ $1.5 

Z inc  % M o .  
% 

. i  

I  so. 

I 0  

< 5  

.<5 

15 

< 5  

$ 15.oo 
5.00 

9 samFles dr) d, cru hed, s le t ,  p t l v e r i z e d . ~ @  $1/~ ~/_/~3~ ~x~,~.'90 

\~~¢ ~. .4" 

I II CC American Smelting & Refining Company I REMARKS. Analysis Cert. By 
IIAD:DPO Box 5795 - Tucson a Arizona 85703 I " /~ 
I CITY: Attn R D Karv~nen - 



T . -  . . -  r .  : " ' " 

HAW:LEY & 

1700 WEST GRANT ROAD 

. . - . 

HAWLEY ] . . . .  . . " . .  , -  

A S S A Y E R S  AND C H E I ~ I I S T S ,  INC. 

TELEPHONE 622-#836 POST OFFICE BOX 59.3~, 

TUCSON, ARIZONA 85703 

THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES 
B r a n C h  R = - , = r e s e n ~ a t i v e s  a t  B u y e r ' s  P l a n L ~ :  

Phelps Dodge Corp.. Oou;tas. Arizona; ASARCO, El Paso. Amarillo, Tezas and Hayden. Ad,Iona 

IDENTIFICATION Gold 

PPM 

BAB-I0 s,.:T~z~)~-" 0 . 3  

-'r.~sv~,~." 0.2 

. . . .  : 0 . 2  

, ' 0 . 2  

• C 0.2 

• C 0.2 

-' " BAB-I  I 

" " BAB- 12 ,~ 

MOR-I 

MOR- 2 

MOR- 3 

0 

Silvmrcy~.fX Lead t C°pPer { Z i n c %  ~ X  

P PAt 

4 

< 1  

< I  

< 1  

< 1  

< 1  

6 Au & Ag, gecchem, ~$2 50 
6 Cu, ~=~h=~t ~i nn' " 

I ' - ¢i 6 samp es prepared ~.85 

{ PPM 

63o 

38 

3o6 

32 

14 

4O 

{ M o .  
x ~  

PPM 

5 
I0 

5 

<5 
<5 
<5 

15.oo 
6.oo 
9.00 
5.1o 

_..4~ 
v 

cc: American Smelting & Refining Company 
ADD: Attn: Mr. R. Karvlnen 
CITY: BOX 5795 
ADO:Tucson, Ar izona 85703 
CITY, 

ACC.. 

REMARKS: A.~'y,i, C,,:. 5 ~ ~  

Preparation $ ~. |0  
Analysis $ 30 .00  
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,~.;.. ~ ~.-" l:;. ,- November 24, 1972 

VV. L. r,., 

• : - . • 

. . . .  :?!'::{ ...... 

Dear Bill: :?"  ":'~;:;~::" 

In talking with Hardy SChmldt of Cyprus Mines, I learned, a few . :  . :::.......~ii~!_ 
things you mayor  may not know, ~ :-.-"-::"" ........ -'*:"E~L~: 

• : : : . ~ . 2 : , : - ~ , L : ~ , , ~ . : . : ~ .  " . . . .  ..~.!~:p:~k~;::: 

Hardy looked at the Ramrod claims, Pinal County,. --  and,d~dn t:. . . . .  . . . . .  .. . ~ , . ~ i .  ::.:..::,..,%~;~ 
couple o f  hundred cla!ms~::: : : ~  ~ i  think much of them. C O N O C O ,  however, staked a . . . . .  " " :  ...... " .... " :  .... :~ 

n e a r  the Ramrod claims on the west end of the Table Top Mountain pediment,":' : ~ ........ i ~: 
ran i .P . ,  and dril led a hole. The hole encountered post mineral volcanlcs. ~ 
The progr.am w a s  directed by Dick Moores of C O N O C O .  .,- 

. ' ,  . . . . 

C),prus had optloned, last year, the area east of Mr.  Grayback " i : .  . :  
around Zellerback (something l i ke  that) Wash. This was the area dri l led by 
Tipperary Exploration. Cyprus dri l led a hole, was not encouraged, and had 
dropped the property. It is currently avai lable. .  This is an intriguing p roper ty ,  
with alteration and mineralization similar to Red Hil ls. 

Mr.  W. L. Kurtz 
• ASARCO Tucson 

Bob Lehner is working for Tom Walthier (St. Joe Minerals) in the 
Prescott-Jerome area. Humble Oi l  also has a program in that area. 

Best regards. 

S ince~y ,  

~ n ~ C  Balla 

JCB/ir 

0, 
I 

III I 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 10, 1973 

O 

0 

TO: J.D. Sell 

FROM: B. E. French 

Monthly Report - June 1973 
East Roskruge Mountains 
Mapping Project 
Pima County, Arizona 

Geo]ogic and alteration mapping at 1:24,000 Ts nearly complete in the East 
Roskruge Mountains. The study area is a strip about 2 miles in width. 
Beginning at the easternmost outcrop of the Roskruge Mountains, i t  extends 
northwestward about 8 miles along the northeastern edge of bedrockto 
include Cocoraque Butte. 

The area consists of rocks mapped previously by BIkerman and Heindl as the 
Cocoraque formation, which is equivalent to the Cretaceous Amole arkose. 
The present study identified Amole-type arkoses and [nterbedded mudstones 

'but found that they are limited to about one third of the previou~ outcrop 
area of this formation. The remainder of the area consists of a Silver 
Bell-type mudf]ow overlain in places by a chaos unit. tt was also found 
that the previously mapped, plug-like Cocoraque Butte intrusive (dated as 
Laramide, 69 m.y.) is only the northern exposure of an elongate body which 
extends some 4 miles southward from Cocoraque Butte, crosscutting the clastic 
and volcanic units. 

The Amole-type clastics occur along the northeasternmost edge mapped area. 
In general, they strike northwest and dip steeply southwest, The base of 
this unit is not exposed. Silver Bell-type volcanics unconformably overlie 
the clastics, but have the same general trend. They probably have a similar 
dip to the southwest but this could not be measured. The overlying chaos unit 
contains large blocks of quartzite which dip steeply southwest. The above 
section forms an angular unconformity wIth the overlying, gently south dipping 
welded ruffs of the Roskruge volcanlcs. These have been dated as Laramlde 
and are equivalent to the Cat Mountain rhyolite. Near the northwestern end 
of the mapped a r e a  a small Mid-Tertiary ashflow forming Recortado Mountain 
overlies the Roskruge volcanics, 

Two intrusive rocks are present, One is a fine-grained, ] a t i t i c  type which 
occurs as small dikes and s i l l s  scattered throughout the Laramide and Pre- 
Laramide rocks. The other is an overaI| fine-grained d ior i t ic  or grano- 
d ior i t ic  rock which forms Cocoraque Butte and extends south-southeast. It 
also intrudes all the Laramide and older rocks. Just south of Cocoraque 
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Butte i t  is apparently in a s i l l - l i k e  relationship with the Amole-type 
clastics, but further south i t  is dike-l ike dividing the mapped area roughly 
in half. 

Southeast of the Cocoraque intrusive the section is cut by several prominent 
northeasterly trending mineralized fissures, with apparently l i t t l e  displace- 
ment. Northwest of the intrusive the Roskruge volcanics and the younger 
Recortado ashflow are separated from the older units by a northwest trending~ 
high-angle reverse fault .  I f  present, thls structure ~s not obvious south- 
east of the intrusive. 

Except for the above~mentioned mineralized faults, the area contains no 
other observable metal deposits, There are about 5 prospects containing 
oxide copper, al l  located along these structures. The best economic 
potential exists under the valley gravels east of the easternmost outcrop. 
This is based primari ly on alteration ~n the ~'Amole" clastics and "Silver 
Bell" volcanlcs southeast of the d io r l t i c  intrusive. 

The alteration consists of pervasive epidotization associated with garnet- 
ization, and hydrothermal quartz and specularite. The strongest alteration 
is in the "Silver Bell."' rocks at the easternmost edge of the range. The 
garnet in genera] is restricted to the zone of pervasive epidote. Locally 

L 

strong, but not pervasive ep~dote, with some quartz and specularite fringes 
the pervasive zone for about a mile to the northwest. This zone of spotty 
epidote occurs in the "Amole" clastics as well as the ""Silver Bell" unit 
and the chaos unit. Farther northwest the epidote decreases rapidly and 
except for local scattered occurrences is very weak or absent. 

The mudstones about a mile north of the~pervasive ep~dote have been 
metamorphosed to a hornfels or f i~nts tone,  The Roskruge volcanics to south, 
however, show very l i t t l e  to no a l t e ra t i on .  Th~s could perhaps be explained 
by the i r  being ac id ic  and s i l i c i c  in composition as opposed to the more 
susceptlble andesites of the "S i l ve r  Be l l " .  

Also of  in teres t  is the absence of epidote (or any other a l t e ra t i on )  in the 
Laramide d i o r i t l c  in t rus ive  or in any of the adjacent host rocks. This 
would indicate that ,  i f  a concealed in t rus ive  does ex is t  under the gravels 
east of the a l tered outcrops, there is a p o s s i b i l i t y  that i t  is a mineral ized 
porphyry or that  a Mission-type deposit could ex is t .  

Since grav i ty  work in Avra Val ley shows a r e l a t i v e l y  shallow and gradual ly  
sloping pediment east of the a l tered bedrock, my f ina l  report w i l l  recommend 
several reconnaissance d r i l l  holes approximately a mile from bedrock. I 
th ink  that  wi th th is  a l t e ra t i on  pattern and the proximi ty of  the Si lver  Bell 
and Mission orebodies that  such a test  would be j u s t i f i e d .  

Several more days of  f i e l d  work w i l l  be needed to complete mapping at the 
northwest end of the study area. Also planned is a closer look at the 
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Roskruge volcanics southwest of the altered zone and some geochemical sampling 
along thls unit to see i f  any increase in base metal content occurs to the 
southeast toward the hypothetical source of the ep[dote alteration. 

B, E. F rench  

BEF; lb  
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TO: F . T .  Graybeal 

FROM: J. D. Sell 

Possible Papago Policies 
Papago Indian Reservation 
Pima and Pinal Counties,.AZ 

In conversations with a number of U.S.G.S. and U.S.B.M. personnel in the 
past few months, the following appears to be the thrust of the Papago 
program: 

(I) A general-to-detailed reconnaissance of the geology of the entire 
reservation with detailed evaluation of mineralized areas. This has been 
in progress for several years. Age-dating is one phase. 

(2) A general geophysical program of the pediments with special emphasis 
off the known mTneralized areas. Seismic is being run in an attempt to 
delineate bedrock pediments as well as deeper basin configuration (as an 
aid to understanding the water potential) (sic). 

(3) The claim situation is again being rectified by an evaiuation of valuable, 
marketability of mineral. To date only a few claim owners have come forth to 
argue the point and only one(?) brought samples and a lawyer with him. The 
Indians are proceeding on the premise that if you are not mining and selling 
at a profit, then the claims are null and void. They expect to have nearly 
all the land back under their direction within the next several years 
which is being held by non-patented claims. 

(4) The Indians are now inquiring how they might secure the patented claims 
and one way is by stricter control on access and road use tax, etc. 

(5) They also have put out feelers to the U.S.B.M. (& others?) to drill a 
number of holes throughout the reservation. Water testing is the motive 
mentioned but mineral evaluation is known to have priority. (One group 
mentioned that since Asarco was going to drill on the NE corner of the 
reservation, then they could spend their money elsewhere because they would 
get the drilling information upon completion of the program.) 

.--) 

~.-"" James D. Sell 

JDS:lb 
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TO: F.T. Graybeal 

FROM: J. D. Sell 

Comments--Papago Policies 
Papago Indian Reservation 
Pima and Pinal Counties, AZ 

On April 18-19, I travelled with Dr. Donald W. Peterson, U.S.G.S. Menlo 
Park, to the Globe area where Don was the guest speaker (Hawaiian Volcanoes) 
at the Pinal Mountain Section AIME meeting. 

Don is presently mapping the volcanics, mainly in the western half, of the 
Papago Indian Reservation. Some comments and verificiation items follow: 

(1) The pre-volcanic mapping is nearly complete. After P. Blacet dropped 
out of the project mapping, the U.S.G.S. tossed in every available man onto 
the project in order to complete the necessary quadrangles by January l, 
1977, as was scheduled under the USGS-BIA-Papago Indian contract. This was 
accomplished in time and essentially covers the eastern half of the reservation. 

(2) One such map is the MF-769, Reconnaissance Geologic Map of the San Vicente 
and Cocoraque Butte 15-minute quadrang|e (Keith, 1976) (1:62,500). With the 
rush of mapping and the vast number of geologists involved in this phase it 
will be of interest to see the quality and validity of the product. 

(3) Only one pre-volcanic geologist (Gordon Haxell[sp]) is now on the 
project and he is cleaning up some details, doing some follow-up on mineralized 
areas, and working the west half along with Don. Apparently Gordon is a 
very competent structural-mineral investigator type. 

(4) Although only Don and Gordon, with an assistant each, are left to do the 
mapping, it seems that no strings are attached to the expenditures as to 
age dates, assaying, and helicopter time. 

(5) The Indians wanted a "private" report and maps but the U.S.G.S. said 
No. The mapping will probably be continued to be published as the MF-series 
reconnaissance format. 

(6) The final map and report are yet to be determined but will probably be 
compiled as I:125,000 scale (instead of the 1:250,000 scale that the San 
Carlos Indian Reservation map (Bulletin I027-N, by Bromfield, 1956). Don 
has not thought far enough down the road as to the production of the AMS 
l°X2 ° coverage but felt the work would be recompiled from this coverage. 

(7) The geochemists (and Howard McCarthy, Denver, chief-in-charge specifically) 
are the big pushers toward exploration and have been trying to coordinate the 
geophysTcs and the geologic follow-up into areas of mineral interest. 
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McCarthy has also called for a meeting of all participants for early May and 
this will involve the USBM and the NURE people as well. Both Gordon and 
Don are "too busy" to attend the meeting as they will terminate their work 
around May 15th. Privately Don believes the meeting is strictly addressing 
the problem of follow-up mineral exploration and feels that the U.S.G.S. 
should not get involved in this end of the business. He does feel that they 
should supply what data they can accumulate but not go after specific 
targets of mineral potential. 

(8) The Indians have asked the U.S. Bureau of Mines to conduct drilling 
programs for them. 

(9) When I asked Don if he thought the U.S.G.S. is or would be going into 
the mineral exploration end of things his immediate reaction was No. However, 
when I confronted him with some points to the contrary, he modified his 
thoughts to say that he was unaware of any official directive being handed 
down to do such, but that yes, some people within the Survey were asking and 
receiving funds to do limited drilling. 

(lO) Don did agree that Federal Agencies could probably get by with drilling 
in areas which have essentially been withdrawn from the private sector 
exploration, such as wilderness areas, administrative Forest Service areas, 
Indian reservations, etc. 

'~/ James D. Sell 

JDS: Ib 
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FILE MEMO 

USBM Funded D r i l l i n g  
Papago Indian Reservation 
Pima s Pinal Counties, Ar iz .  

Wallaby Enterprises of Tucson, Arizona (Rich Lundin) has landed a 
$207,000 contract  with the U.S. Bureau of Mines to fo l low up the USGS-USBM 
study of the Papago Indian Reservation. The contract  is for  a Class 3 
Survey and may include examination, geochemistry, geophysics, and mapping 
as well as d r i l l i n g .  Rich says that  most w i l l  be put into d r i l l i n g  of  at 
least seven s i tes .  The f i r s t  is a scheduled 1500-foot tes t  north of  the 
Roadside Mine in the "nat ive copper in epidote" andesites of  the S i l ve r  
Bell type. 

As noted in the Newsletter attached to the Wallaby Enterprises f i l e  memo, 
the group funded Mr. B i l l  H i r t  on a thesis (U of A) e n t i t l e d  "Native Copper 
Minera l iza t ion  in the S i lver  Bell Andesite at Las Guijas, Pima County, 
Arizona. i' 

~/James D. Sell 

JDS:lb 
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FI LE MEMO 

Wallaby Enterprises 
R. J. Lundin 
Arizona General 

Rich Lundin was in last week to bring to my attention several of his 
projects, which wi l l  be mentioned in separate memos, I .e.,  Papago Indian 
Reservation and si lver at the A1abandite Group, Cochise County. 

Attached with this memo are his Newsletter of October 13, 1978, his 1978 
Price List, the Data Base Sources (June 17, 1975), and the Data Base 
Avai labi l i ty  (July I, 1978), plus an Arizona map showing completed distr icts 
(50) and distr icts in progress (20). As shown, much of southern Arizona 
is completed or wi l l  be within the next year and he plans on completing 
the State within the next several years. 

He has completed several special projects including the "Mazatza1" for 
the government, which he says wi l l  put the expanded Wilderness proposal 
in limbo and leave the area open for exploration. Another project is the 
"Western Arizona" completed for the Department of Defense. 

Rich presently has a $207,000 USBM grant for study, evaluation, and dr i l l i ng  
of at least seven areas of the Papago Indian Reservation (see separate 
memo) . 

~ J a m e s  D. Sell 

JDS:lb 
Atts. 
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ASARCO Inc. 

WALLABY ENTERPRISES 
3425 W. BA RDOT STREET, TUCSON, AZ 85704 

R. J. LUNDIN 
Miner~il Exploration Consultant 

and Axchaeologist 

October 13,1978 

Dear Jim: 

A lot has happened here at Wallaby since our last newsletter 
of June, 1977. During this period, we have successfully completed 
two major government projects; one for the U.S. Bureau of Mines and 
one for the Department of the Army, Corps of Engineers. In addition, 
we have completed 12 Mining District Data Bases in our ongoing 
project of examination, evaluation, and documentation of the mineral 
resources of Arizona. 

In October of 1977, I gave a paper at the fall meeting and 
exhibition of AIME. The paper was well received, and, I understand, 
is now out of print. The paper outlined the need for increased use 
of literature research in the exploration process, and how our particular 
programs have proved useful to our clients. I have enclosed a Copy 

O of this paper for those of you that may have missed it. 

This paper, and our government projects, brought Wallaby Enterprises 
into national and international attention. Articles on our organization 
and it's activities appeared in the Washington Post I, Phoenix Republic, 
Engineering and Mining Journal, Mining Engineering, and Paydirt. 
As a result of this, we have received inquiries about our services 
from as far away as Botswana, France, and England. 

As a result of current trends in industry, we have been seeking 
more work from the government in the form of projects that allow us 
input in the decision making process as to what government lands have 
mineral potential. We think that this is extremely important if we are 
to have a viable mineral industry in the 1980's. It is thought that 
the industry is not effectively combatting those protectionist forces 
that currently have so much influence in the government. What it all 
boils down to is that the mineral industry has very few advocates in 
government and it is not spending enough money to combat the well 
organized and "well-heeled" environmental protectionist effortto 
influence public opinion and sway government policy. It is our 
thought that our efforts might be a way by which the government can 
obtain the other side of the story. This approach has proven to be 
partially effective, in that, our recommendations that large areas of 
the Mazatzal Wilderness remain open to mineral entry pending intensive 
U.S.BoM. and U.S.G.S. studies in the area have been followed. 

@ 
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R. J. LUNDIN 
Mlnerll Exploration Consultant 

and Archaeologist 
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Currently, we are negotiating for $356,000.00 in contracts with 
the Offices of Wilderness Management and Mineral Studies of the 
U.S.B.M. In addition, we have been selected as a part of a proposed 
team of consultants that will advise the Secretary of the Interior 
on matters relating to issues in the "hard rock" mineral industry. 
We hope that these efforts will bear fruit and that we can aid in 
turning the conservationist tide that is currently running so strong 
in government. 

@ 

Wallaby has not been idle close to home and has been active 
in mineral research and development. Towards this end, we have funded 
Mr. William Hirt's thesis in Geological Engineering from the University 
of Arizona. Mr. Hirt's thesis, "Native Copper Mineralization in the 
Silver Bell Andesite at Las GuiJas, Pima County, Arizona" was done 
as part of Wallaby's ongoing program to look for low sulphur copper 
resources. A paper on this topic is planned for the February meeting ~ 
of the Arizona Geological Society. Mro Hirt will be Joining our staff 
this fall and will bring to our organization additional talents in 
Geological Engineering and Metallurgy, both areas where he has graduate 
degrees and considerable experience. 

A new program that we have recently instituted is our Commerce 
Business Daily Mining Abstract Service. This program has proven very 
useful to our consulting, construction, research, and educational 
institution clients in obtaining government contracts. ! 

Our Combined Surveys and Comprehensive Dz.,.!Lr~g Programs 
have gained industry-wide acceptance and are now being seriously 
considered for extensive use in industry and government. 

We have successfully completed projects for 27 major mining 
and consulting firms and 3 a project 
in mind or any information Program, 
feel free to give me a call 

P.S. Please find enclosed 
information on our 
current programs and 
activities 

government age~oz~!f you have 
for our Min~g Distr~ct Data Base 
at 602-74~-1722.~ 

"Richard ~L Lundin 
Wall~.Enterprises 
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WALLABY ENTERPRISES 
3425 W. BARDOT STREET, TUCSON. AZ 85704 

!978 Price List 

(Effective January 15, 1978) 

R. J. LUNDIN 
Mlnem! Explorat ion Consultant  

and Archaeologist  

i 

• I 
-I 

• . " I • 

.I 

I. Personnel: 

Geological Evaluation & Exploration Work: 

O '. 

.! 

A. Senior Technical Personnel 
B. Junior Technical Personnel 
C. Non-technlcal Personnel 

$15100/hr.* 
10,,00/hr. * 
7.50/hr.* 

Archaeological Examination& Evaluation Work: 

A. Senior Technical Personnel 
B. Junior Technical Personnel 
C. Non-technlcal Personnel 

Land Acquisition Work: 

~lS;00/hr. ~ 
!0.00/hr.* 
7.50/hr.* 

A. Senior Technical Personnel 
B. Junior Technical Personnel 
C. Non-technical Personnel 

~i5.00/hr.* 
!0.00/hr.* 
7.50/hr.* 

,/@ 

Drafting Work" 

$15.00/hr. 

Library and Court House Research Work: 

. . ~  . - ~15.00/hr. 

Computer ProgramingWork: 

$15.00/hr. 

i' 1 

." '..' . {" 

t. 
• • . . .. , 

.... ]i 
.' , .'. 

. ,, . . 

. o .. 

*Minimum l0 hour da~ overtime rates will apply 
for over l0 hours in any given day 

II. Other Charges: 

l • , . 

, . . .  , . 

i,,. 

i 

Company vehicle: 25@/mile (home base to home base) ...... 

Expenses for client's project to be charged to ~hel:cllent 
at actual cost i 

Per Diem: $30.00/day/person 

Claim validation, drilling and geophysical work will be 
bid on an individual basis 
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June 17, 1975 

R. J. LUNDIN 
Mineral Exploration Consultant 

and Archaeologist 

Data Base Sources 

@ 

@ 

When putting together a data base on a minir.g district, all sources of 
possible ir~ormation on that area are carefully examined. This research procedure 
is carried out via a number of steps which are outlined below: 

I. The general area of the district to be researched is located on one of the 
appropriate mining district compilation bases that are available from state, federal 
and private sources. Topographic and orthophotographic coverage of the area to be studied 
is then obtained. 

2. Using the District Name, Names of the mines located on the topographic coverage 
of the area, quadrangle names, and the names of the various physical features in the 
area under study, a careful but preliminary search of the Bibliography of North 
American C~ology 1848-present is done to obtain general works on "the d is-~r~c~ud 
specific mines in the district. 

3o Titles of theses & dissertations pertaining to the district are then 
located from an up-to-date series of maps of the southwest which show what theses 
have been done where by whom. These are then ordered from Interlibrary Lo~n 
and when obtained, checked for additional references. 

4. A visit to the various Federal, State and County offices w nich deal in land 
matters is then done so as to ascertain the l~ud situation in the district being 
studied and to expand the list of mining properties in the district. 

5. With a preliminary bibliography and list of mining properties at hand, 
visits are then made to the various State and Federal a~encies ~nich might have 
additional file or private report data on the district. At this time, inquiries 
are made as to the aerial photo coverage of the district and from where it may 
be obtained. 

6. Afinsl check of the Bibliography of North ~erican C~olo~v 1848-present 
is made, checking all entrie~su-~heaa-~ng--~Ar~ ~' for anything additional 
on the area or per~-~ning to the are under stuck. 

7. A check of the various remote sensing indices is then made to find out 
what of this material is available for the area being studied. Order forms and acquisiti~ 
information is obtained at the same t~e. 

8. If the information thus obtained is not deemed sufficient by the compiler 
for productive exploration and evaluation of the area, then field examination of 
the properties and contacting of present and past claim holders might be warranted 
so as to fill in the holes in the compiled record. 

9. All the information thus gathered is then copied and bound into loose-leaf 
binders which are the master copies. Clients receiwe exact duplicates of these masters 
which include topographic maps of the area under study. 

It is hoped that this is the type of ser~-lce which will be of value to our 
clients; as it allo~s much more of a geologist' s time to be spent in the field doing 
the job he is being paid to do. Namely, finding ore deposits. We, here at Wallaby 
use it to that end. ~ // / 
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Da~ ~asO Ava~ab~Ity 

July I. 1978 

District Map Re.f.. No. Number of Volumes Status 

Santa Rosa 
Casa Orande & 

.... Silver Reef 
Cimmarron 
Quij otoa & 
Horshoe Basin 
Cmuobabi 
Cedar Valley 
Maynard 
Aquarius 
Bagdad (Eureka) 

O Bab~xtuivari 
Cerro Colorado 
Las GuiJas 
Oro Blanco 
Arivaca 
Pajarito 
Camp Wood 
Coyote 
Papago (Sierrita) 
Roskruge 
Waterman 
Silverbell 
Gunsight 
AJo 
Growler 
Quitobaquito 
Montezuma 
Agua Dulce 
Amole 
Redington 
Rincon 
Canada del Oro 
Catalina 
Old Hat 
Teviston 
Dos Cabezas 
California 

~5 
202 & 225 

51 
172 & 103 

31 
4Z 
124 
8 
72 

44 

146 
IO 
151 
33 
59 
153 
!86 
234 
2OO 
92 
4 
91 
173 
1.36 
I 
6 
175 
181 
35 
4o 
149 
212 
63 
32 

I 
6 

I 
2 

3 
3 
2 
I 
.7 
3 
3 
3 
7 
3 
2 
1 
2 
5 
3 
3 
8 
3 
9 
2 
1 
2 
1 
3.O 
3 
3 
2 
3 
6 
3.1 
22. 
8 

Available 
Available 

Available 
Available 

Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
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R. J. LUNDIN 
Mineral-Exploration Consultant 

and Archaeologist 

District M,ap ~ef. No. Number of Volumes 
z 

Status 

O 

Empire 
Oreaterville 
Old Baldy 
Payson 
Mazatzal Mtns. 
Sunflower 
Lone Star 
Clark 
Gila River 
Mohawk 
La Posa (WeLlton) 
Fortuna 
Muggins 
Plomosa 
Rosemont 
Helvetia 
Pima 
Squaw Peak 
Bloody Basin 
Squaw Creek 
Magazine 
Camp Creek 
Webb 
Nevers~eat 
Tank ~tns. 
Alamo 
Sheep Tanks 
Castle Dome 
Silver (Eureka) 
Trigo Mtns. (Cibola) 
Laguna (Las Flores) 
Yuma 
Dome 
Eagletail 

71 
87 
~4 
88 
125 
2O8 
n4 
52 
79 
!35 
III 
76 
138 
169 
is5 
102 
162 
2oh 
25 
2O5 
120 
41 

211 
5 
197 
39 
199 
218 
112 
246 
62 
67 

5 
9 
5 
4 
3 
4 
8 
2 
2 
2 
3 
3 
3 
3 
? 
? 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
?. 
? 

Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Available 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 
Being Compiled 

District Data Bases will be available upon completion for the cost of $100.00/ 
volume~[ining District. (e.g. a typical 4 volume set will cost $400.00) 

This price includes the updating of the material at the client's request from 
material in Wallaby Enterprises, files. 

Allow from 4-6 weeks for delivery of available District Data Bases. 
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Tucs on A r i zone 

June 19, 1969 

TO: JoH. C o u r t r i  gh t  

rR~r , :  R , D .  K a r v i  n a n  

Papago . .~n~ra l  r r o ~ e c c  
Pima P ine ]  C o s . ,  A r i z o n a  

0 

0 

~ ~ ~,~ove p rog ram,  tb.e On J a n u a r y  ~;, ] g b q ,  J . 9 .  ~ 1 1  s u g q e s t e d  t he  ~'" 
p u r p o s e  o f  w h i c h  was t o  examine  s e v e r a l  a t t r ~ , c t ~ v e  p r o s p e c t  a r e a s  in 

. 

t h e  ~ ~.~'-" , a w . ~  i n d i a n  R e s e r v a t i o n  in a manner t o  b e s t  u t i l i z e  t h e  t l i qe  
g r a n t e d  by p~ r rn i t  f r e e  t h e  S . I . A .  Hos t  o f  t h e  S e o ] o g i c a l  F i e l d  w o r k  
coinmenced in  m i d - J a n u a r y  and was e s s e n t i a l l y  c o n c ] u d e d  in  m id - i~archo  
T h i s  wo rk  was i n t e r m i t t e n t  and was done by J . D .  S e l l ,  JoE.  l . ' , inn ison,  
S.Ro D a v i s ,  L~J.  Jansen  and RoD. K a r v i n e n .  Th.a n a t u r e  oF t h e  p rogram 
was one oF reconnaissance geo]ogy and e>'.tensive geochemical sampling, 
Detailed reports oi" the various areas are appended, 

The south S l a t e  iqountains were san21ed to determine i f  any 
sur,ricial indicators existed which could be used in iocating wholly 
c o n c e a l e d  m i n e r a l  d e p o s i t s ,  such as the  new ly  d i s c o v e r e d  L a ~ e s h o r e  
p o r p h y r y  c o p p e r  deposit° E v a l u a t i o n  o f  t I"e d a t a  ccmpi1~;d to  d a t e  
snows a ] a - k  o~ s u i ' f a c e  i n d i c a t o r s  t o  - ' ~  . . . . .  ' .,~. " ~nu e x i s t e n c e  oF the  L~.k~-~hore 

p o r p h y r y .  

A v e r y  w e a k l y  a l t e r e d  a r e s  in t h e  SOL!t;~i Sln-~q~.~,._ shows no d e f i n i t i v e  
, . d~ t  . . . .  q , 2 o c , ~ e F ,  I i c a ]  a i ~ o F ; l a l i s n l  and t o  ~ u ~,e  o n l y  g e o p h y s i c s  r e s p o n s e  has been 

. . . . . . . . . . .  t i c  1 ..... 

A mL~nzonite porphyry d i k e  swarm in ~arzm~:ie srani '~ in "h ~ norLh  
Ssh ta  Rosa i ' , oun te i ns  v m..s ,mapped and ; ' e d ,  ~. ' ~ ' " S g ; 3 0 i  , ,  r , 9 . . o ' i , o u S  g e o g ~ ' i e R i l c a ]  

£11e P~OFCFIg~S'C u R d e r  ,..,.t ~ . . . .  .- _,  . { ,~ i u v i a ]  c o v e r  i~, '~ica~i.~n o f  e n r i c h m e n t  t r e n d i n g  t,~ . . . . . .  
d i d  no'i: nave >,, 1 . u .  r e s p o  ..... 

Reconnaissance peripheral to all but the east central portion o-f 
the Santa Roses was neg..ative~ though scme exotic copper ,nineralization 
v-as r,o~eu in  t he  soutn'.~'es~ s s c t o r .  T h i s  , '~q ~~ ....... ~ i ~ ' , I i  ~ ~ 
K i n n i s o n o  ;,~inor c l a y  a ] t e r a t i o p  is  no te~  in Lhe s o u L h e a s t  s e c t o r  in  t h e  
v o l c a n i c s  and g r a n i t e s  t h a t  have subdued o u t c r o p s  t h r o q g h  t h e  a l l uv iu r .~ ,  
but no indicators of m'neralizat|on "-'ere evident, The east central 
s ~ c t c r  v.'~s no: acces . - - ;b l c  a~.::! ~: h e ] i c c . p t c . r  f ] ' g : . t  t:~::.r.:- hc.s y e t  t o  

be progr£:,>ed o 



J .H .Cou r tr i ght -2- 6/I 9/69 

0 

0 

The Sheridan Drew Springs area in the Cimarron Hountains offered 
no indications of porphyry copper mineralization. The manganiferous 
deposits of the Drew Springs area were e,',,amined for possible zonal 
changes to argentiferous environments. Silver assays returned nil 
ana no further ~,zork is warranted. 

},leak alteration and moderate ~uc~emical anomalism in the Greenback 
Hine area provi ~ ~ ~arg~, but a conplex and r~eu the bes t  exploraLion ~ ~ 
c o n f l i c t i n g  land  and m i n e r a l  o w n e r s h i p  s t a t u s  p r e c l u d e s  f u r t h e r  work  
at this time° 

The area aeb~,een the Papago mine and the Copperosity mlne has 

yet to be examined. 

A copy of the o~eaLins ~', neral Survey r,~p~rt on tile Papago 
Reservation was secured and is on file. 

Some of the attachments are interim reports and memoranda that 
' "~ted but are herein inc]ud~a to incorporate have been previous]y su~n]i . , =" 

a l l  p r o j e c t  adcu, i n t o  one package.  

Only a m ino r  p o r t i o n  o f  t he  t o t a l  l and  area was examined and a t  
least one of '~ tn~ sites (Greenback) merits cont;nLea surveillance. 

• ) .  

P(.D. Karvi nan 

RDK: 1 zb 
Encl o 

0 
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AHERICAfi St4ELTING AND REFIN NG COHPA~;Y 
Tucson Arizona 

January 9, 1969 

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

FROH: J.D. Se l l  
Papago Cen t ra l  P r o j e c t  
P ima-Pina l  Coun t ies ,  A r i zona  

The Papago CenLra! P r o j e c t  "s e s t a b l i s h e d  to t h o r o u g h l y  check 
fou r  areas near" the Lakeshore area .  The s tudy w i ] ]  be redonna issance 
geology coupted w i t h  e x t e n s i v e  geochemical samp] ing and ~ tudy  o f  a l l u v i a l  
c o n t a c t . a r e a s .  

A fixed-;,'ing reconnaissance on January 8, 1969, with R.D. Karvinen, 
indicated that most of the projected work can be accomp]isi%d vzlthout the 
involvement of a he',icoDcer. Features noted and to be Followed-up include: 

l). The Tertiary intrusive granite exposed east of Lakeshore appears 
to plunge to t.he southeast and may extend under the surface rock units in 
t h i s  d i r e c t i o n .  From the a i r  ve ry  l i t t l e  c o l o r  e f f e c t s  are noted at  the 
g r a n i t e - s c h i s t  con tac t  zone. 

2). On the north end of the Santa Rosa Hountains the banding or 
p a r a l l e ]  d i"~- ,-,~a striking northeast are very evident and some workings have 
been placed along them. The area has a mottled color effect. Several 
other color zones were noted along the east side further south. On the 
southwest side a color zone has been ringed by a road system taking off 
from a new road constructed south from the vlilage of Gu Komelik. 

3). The Sheridan--Orev, Springs area on the east side of the CiTarron 
Mountains is not imoressive f roh~ the air. East of the Hontazona Hine an 
intrusive granite is well exposed and also noted were numerous east-',,,es 
striking dikes from the gran'te. The east face of the long r'dge northward 
from the t.',ontazona t, line shov;s very little color whereas the basin area to the 
n o r t h  on the west s ide  of  ~' ~ '~ ' ' ;nu r idge shows abundant but vJ~a;< c o l o r  changes. 

4). At the Greenback area the alteration-mineralization Features are 
very poorly e;~;o,~-~=u -o:u a r observations. The middle of the re1 iey to 
the north and norLhv,est shows an increased brownish tone suggesting r,-ore 
pyritic values. The increased coloration to the norLh'..:est before passing 
under good volcanics may be from,, colored volcanic units rather th~n oranit'c 
rocks buc a11 leads should be checked. Northeastv,~rd,, across Kaiiatk Valley, 
in the bas'n, north~,,,est o f  the Copperos i t , /  t t ine,  the color" tones are ne=vy' " 
oranges and brown sh-reds in sedimenta'-y units ra~ging fro:: Precambr[an ~o 
Cretaceous. 

0 
J D S : i r  
CC: rdJ~ervin~n 

Ja~les r, q-~] I ~ °  ~ 
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Not ice : 

The ASARC0 Prospecting Per~it .For working on 
the Papago Indian Reservation is number 1-15L~-10-6,S. 

The permi t  s p robab ly  good through the~middle 
-o~f February.,u , ' < ~ ' ~  

O 

O 
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Southern Slate Mountains 

A study should be made in the area east and southeast of the 
Lakeshore property. The schist neeas to be included as the sericite 
content might be misleading. Elsewhere the extension of the poorly 
mineralized tactite limestones, occurrence of pyrite in volcanic 
sediments of the Si]ver Bell type, and the southeast trending contact 
of the Lakeshore granite outcrop, suggest continued reconnaissance. 

Silver Reef 15' Quad. 
Santa Rosa Mountains 15' Quad. 
Tucson A~IS Sheet 
Pinal County Geologic Map. 
Pima County Geologic Map. 

ASARCO Files 16A.19.8 House Group 
ASARC0 Files 16A.22.15 Lakeshore folders. 
Lakeshore Copper deposits RI 4706 (1950). 
Files of Bur. Ind, Affairs, Sells, Arizona on all work done by 

Hunting Group. 
Spec. Collect of Kap Library-U of A. All photos used by Hunting Group. 
Recon. of the Casa Grande ~lining Dist, by J.B. Tenney. (1934, C.G. 
Chamber of Com.ner'ce). 

Others include: 

USBM RI. 3975 Exploration for lead-zinc--copper at Vekol (Reward). 
ASARCO File Aa-16A.22.22 Vekol (Reward). 
ASARC0 File Ae-16A.IO.18 Reward Mine. ~e,,;mont-Nez Jersey Results. 

O 
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Santa Rosa ~!ountains 

The range contains multiple intrusive types. It has a 
NE-trending quartz dike swarm w/minor copper reported on the 
northeast side. The range could be the offset portion from 
the Sla~e I,~ountains based on the concept of a regional fault 
going between the two. 

Santa Rosa Hountains 15' Quad. 
Tucson AbtS Sheet 
Pima County Geologic l,~ap. 

ASARCO Files 16A.3;3G. Copper Mountain Group. 
ASARCO Files 16.17.0 Quijotoa District, genera]. 
Files of BIA (See Southern Slate Hountains note). 
Photo collection at U of A (See So. Slate Mtn note). 

O 

II 
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Cimarron f lounta ins (Sher idan P rosoec t ) .  

On the east side, Blucher map?ed part of an intrusive mass 
containing weak alteration Features. With alluvium to the east 
and some late volcanic cover on the west, the edges should be 
carefully studied. 

Gu Achi 15' ~ ~u~d. 
Ajo AHS Sheet 
Pima County Geologic I.lap. 

ASARCO Files As-16.19.2OA. Sheridan District 
Blucher's report, dated July I0, 1957, in above file. 
ASARCO File Aa-16.3.H. Copper Union I,~ining Co. (So. of Drew Springs). 
Files of BIA. (See So. Slate I'Itn). 
Photo Collection at U of A. (See So; Slate Mtn.) 

Note: Drew Spr ings area is i.n the a l t e r e d  area zone, see Dre',v Spr ings 
re fe rence  sec t i on  fo r  items on manganese. 

O 

O 
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C__@_pDerosi ty (Greenbac.}j_L 

The property has been under study by El Paso Nat. Gas in 
recent years. It has a]so been drilled by several companies in 
the past but only low-grade values found. The alteration is 
weak and the don~inant phase is silicification. During the 
h e l i c o p t e r  program i t  was noted that  an increase in c o l o r - a l t e r a t i o n  
features ,.*.,as somewhat ev ident  j u s t  before the exposed g ran i te  passed 
Onder vo]canics on the North,,Jest side. Pre]im[nary work also Suggests 
that the volcanics are near the base of the post-minera] sequence. 

Gu Achi 15' Quad. 
Vekol ~,ttns. 15' Quad. 
Ajo Ak;S Sheet 
Pima County Geo]. ~4ap 
Pina] County Geo] Hap 
Maricopa Geol. ~ap. 

ASARCO Eiles 16A.3.7B. Greenback Hining Company 
ASARCO Files 16A.3.16A. Papago Hine. 
ASAECO Files ]6A.IO.16 Pina] Grande Group. 
RH Carpenters PhD thes's on Vekol Htns (Stanford 19~7) 
J.B. Tenney GeoI Report of C.G. Hining Dist. (1934) in 

Aa-16A.3.O. 

ASARCO f i l e  

O 
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Orev Spr ings , ~ a n e s e  

In the southern pa r t  o f  the Cimarron Htns.  (Sher idan Prospect)  
area is a s t rong vein o f  h igh -g rade  manganese. A l though no s p e c i f i c  
s tudy has yet been made on the d e p o s i t ,  i t  is undoubtably  a pr imary  
hypogene manganese d e p o s i t .  

The l imestones in the area are metamorphosed probab ly  as a r e s u l t  
o f  the nearby i n t r u s i v e .  Some study o f  the area is proposed to p o s s i b l y  
gleam sonde thoughts on the p o s s l b [ l i t y  of  a s ' l v e r - a r e a  being present  
as suggested in He'vet t 's  n'anganese b a r i t e - s i l v e r  concept (USGS C i r c u l a r  
553). 

Gu Achi 15' Quad. 
A jo  AJ"~S sheet 
Pima County Gaol ,!ap. 

USGS C i r c u l a r  553. S i l v e r  in Veins of  Hypogene Hancanese. 
Oxide, by D.F. Hev,,ett (1~68). 
D.F. Hewett Veins o f  h, ~ ....... .~,langa Oxide H , ~,p.~j~L,~ nese i ne ra ]s  in the SW Uni ted 
S ta tes .  Econ. Geo l . ,  Vol .  59, tto. 8, p. 1429-1L~72 (1964) 
D.F. He;,et t .  Depos i ts  of  the Manganese Oxides. Econ. Geo]. vo I .  55, 
no. l ,  p. 1-55 ( ] 960 ) .  
D.F, He'vett. Depos i ts  of  the Hanganese Oxides _ A Supplement. Econ. Geol, 
v o l .  58, no.  1, p. 1-51 1963). 

, [ - )  L.L. Farnham, t,langanese d e p o s i t s  o f  E a s t e r n  Ar zona,  US~,IC 7990 (1961) .  

I t  
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AMERICA~ SMELTING AND REFINING COMPANY 
Tucson Arizona 

February 7, 1969 

Aa-16.2.0 

TO" J.H, Courtrlght 

FROM: R.D. Karvinen 

II 

% 

Papago Central Project 
Southern Slate Mountains 
Summary Report 

© 

0 

Geologic reconnaissance and geochem sampling was conducted in the 
subject area in mid-January with Asarco's J.D, Sell, J.E. Kinnison, 
S.R. Davis and L.J. Jansen, 

Prime consideration was given to sampling of the rock exposures 
northeast of what is now the new porphyry copper deposit at Lakeshore. 
The intent of this work was to determine if any t~ce element analyses 
would indicate the existence of the Lakeshore ore body. Interpretation 
of the results must acknowledge the post-ore fault which terminates 
the ore body to the east and therefore clouds the spacial relationship 
of the sampled area when equated to its position at time of mineralization. 
Another factor to be consldered is the distance (+½ mile) of nearest 
outcrops to the east edge of the ore zone. 

Appended are maps and assay p ro f i l e s  of the sampled areas. The 
p r o f i l e s  are mostly on copper resu l t s ,  and as can be noted no d lscern ib le  
trend is indicated.  Values shown at the same locat ion but with d i f f e r i n g  
resu l ts  are the resu l t  of special sampling of some unique ( l imoni te  
ve in le t s ,  epidote, e t c . , )  feature at  or near a standard rock chip sample. 

,, An assay-plan map is also appended and is so presented because of 
the ra~m spacing of sample sites over the newly found alteration zone 

mentioned below. 

At the south central extremity of the Slate Mountains, J.E. Kinnison 
discovered a zone of alteration and iron oxide concentrations which 
appear to have been derived from sulphide mineralization. A w|ndow 
of this zone is exposed for about IOOO feet [~-S and 500 feet E-~,~. The 
host rock is thought to be Clafflin Ranch Conglomerate. Hineralization, 
if present, would be delimited to the north and the east where barren, 
unaltered sediments and volcanics are exposed. ~Jest end southwest 
of the exposure, the zone, if greater than in outcrop, could e×~end 
under alluvial cover and/or under the possible post-ore* volcanics 
which l le to the west. 

-:: Kinnison believes the unmineralized volcanics and conglomerates to the 
north and west are pre-ore, 
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= Geochem result$;,~:are not encouraging for th~s area, =n that max=mum 
::? .... Cu-Mo returns were:;~$'O ~c20 ppm, respectively, which is not: much above 

:, background. Other n~egat~ng" features are l)weak, spotty alteration and 
. . . .  ~ndlcated low tota1:'sulphides; 2 ) l a c k  of any copper staining and 3)the 

i , /  . . . . . .  l imonites which a p p e a r  to be derived only from pyrite. However, the 
possibil ity of this '=being a fringe area of a minera.llzed zone s t i l l  
exlsts:;and the covered area warrants some type of Sub-surface exploration, 

' Judging from the reIatlveIy poor assay showings, this prospect deems 
Only second ra te  priority. 
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22 

16 

32 

4O 

16 

26 

62 

22 

2 2  

1 2  

2 0  

58 
68 

Mo. " I 
% I 

p p ~  

<5 
< 5  
< 5  

< 5  

6o 

lO 

< 5  

< 5  

lbo 

l O  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  
lO 

< 5 
< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

Analysis Cert. By 

\ 

- i : i 

' • [ 

• • j .  

• •] i 

Preparation $ 

Analysis $ 
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Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas. Arizona; ASARCO, El Paso. Amarillo. Texas and Hayden, Arizona 

~ C: 

ADD: 
CITY: 

ADD: 
CITY: 

A C C :  

I D E N T I F I C A T I O N  

Pc - RL 53 

~c - ~ 54 

Pc RL ~5 

~c RL ~6 

Pc -~ 57 

• Pc - RL 58 

Po-r~ 59 

PC = RL 6! 

PC - RL 62 

PC - ~L 63 

PC RL ~ 

Pc - RL 65 

PC - R~ 66 

' PC - RL 67 

.Pc  ~ RL 6~. 

Pc - ~.~ 69 

PC - RL 70 

. P C  - RL 72 

~c .- .~ 7 3  

PC - ~L 74 

Pc RL 75 

PC - RL 77 

~c - ~L 78 

" I G o l d  S i lver  L e a d  
I o z s .  ozs.  % 

•I 
• ! 

• I 

I" 

C o p p e r  
% 

PP~ 

30 

36 

~4 

7 ~  
16 

e . 8  

22 

29. 

18 

8 

58 
"C 
po 

P3, 

le 
Zg 

22 

26 

f 2o 

16 

• REMARKS 

C~oche~ 
Page 3 

D~ Date 

Z i n c  
% 

Mo. 
% i • 

.I ..... 

p~ 

<5 

<5 

<5 

< 5 

<5 

<5 

<5 

<5 

<5 

5 

<5 

<5 

<~ 

<5 ' 

<5 

<5 

<5 

<5' 

<5 

I • 

< 5  

5 
< 5  

• / 

/ 

/ 

, ~:•i,! ~ 
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~ f l  • • 

/ • 
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SOUTHWESTS _EADING ASSAYERS AND REPRESENTATIVES 
Branch Representat yes at Buyer's Plants: 

~helps Dodge Corp.. Douglas, ,~rizona; ASARCO, El Paso. Amarillo, Texas and Hayden. Arizona 

ADD:  

CITY: 

ADD: 

CITY: 

ACC: 
~.,~ ¢"¢ ,, 

: I D E N T I F I C A T I O N  ] Go ld  S i lver  Lead. Copper  Zinc • Mo. 
I ozs. I ozs. % % % % 

<5 

<5 

<5 

~0 

< 5  

< ~  

z5 

< : . 5  

< 5  

< 5  

< 5  

< ~  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  
< ~  

< ~  

< 5  

< 5 

< 5  

<.5 

PC - ~;L 79 

PC - ~ 61 

PC - N L  82 

. PC ~ 84- 

PC- ~L 85 

PC - : d ,  86 

P C  -. ' ~ L  u f 

PC RL ; " '  

:' 93  PC - J~,L . 

PC - RL 91 

FC - EL 92 

PC - R L  r..=.,.~j 

PC - ~~L 94 

• ~-'~" 9 .~  

PC ~L 97 

mc L~b 99 

PC - EL IC© 

PC :~L iOl 

PC - i~L lO~ 

:PC ~ SL, 2 

p}7~. 

iO 

REMARKS: 
Geochem 
Page 4 

3O 

L~ 

L~ 

3 

12 

10 

20 

3:3 

5 0  

6O 

8 
f ;  
0 

.:fO 

36 

.1.6 

/"  
O 

12 
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/ 
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T H E S O U T H W E S T ' S  L E A D I N G  A S S A Y E R S  AND R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge CorD.. Douglas, Arizona; ASARCO, El Paso. Amarillo, Texas end Hayden, Arizona 

I D E N T I F I C A T I O N  

.~c - SL 3 

PC - SL 4 

PC - ~L 6 

~C .- SL 7 

PC - SL 8 

}~C - SL 9 

PC - $L lO 

PC - SL ii 

PC-- SL !~ 

'- PC- SL i 3  

PC-- SL 14 

PC ~-. ~L 15 

Pc - SL :L6 

Pc- ~]:, 17 

PC - ;~;L ]o~ 

~c- SL I~3 

PC- SL L:ffO 

PC--  SL ~.~I 

PC ~- S L  ~f2 

PC - SL ~3 

PC - SL 2h 

P C -  Sl. 25 

P?,-, SL 26 

PC- SL 27 

PC ~- "SL 2 8  

r ~ C ~ 
DD: 

II CITY: 

II ADD: 

]] CITY: 

] Gold  [ S i l ve r  Lead 
OZS. OZS • 0~0 

Copper  
% 

~0 

z o  

T~ 

2 ~  

l O  

8 

30  

~ 3 S  

5t.~ 

REMARKS: 

Pa~:e = 

~P 

,LO 

Zinc Mo.  
% % 

p'pm 

< 5 

<3 

<5 

5 

5 

<5 

<5 

<5 

< 5  

< 5  

< 5  
< 

< 5  

< 5  

< 5  

< 5 

< 5  

< 5  

< 5  

< 5  
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THE S O U T H W E S T ' S  L E A D I N G  A S S A Y E R S  AND R E P R E S E N T A T I V E S  
Branch Reoresentatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo. Texas and Hayden, Arizona 

I D E N T I F I C A T I O N  

~t '~  ~, ,~ 
.~,., SL 

PC . - ; ~ L  3 0  

Pc ~ SL 3:L 

PC bL !~4 

PC - SL ~: 

PC ' 8~ 36 

PC - SL 3'[ 

.Pc SL 38 

PC SL ~o0 

PC .... ~L 4,l 

PC- SL ~,::~ 

~, PC SL I.>¢ 

PC DL ':'~" 

: ,c  .. DS ::; 

PC DL 4 

PC- :)~ 6 

P c  - :oL 7 

PC - ~ 8 

PC .,. DL 9 

PC DL i0 

'•C: ADD: 

CITY: 

ADD: 

CITY: 

I Gold Si lver  
j OZS. OZ$.  

ACC: 

REMARKS: 

C~och:.?.m 
Pag 

Lead Copper Zinc 
% % % 

3O 

I0 

'D':: 

,.3'/~ 
=:.0 

g'Lc:t 

t 0  
o f  
{30 

2 2  

a6 

l o g  

96  

2 6 4  

M o .  
% J 

< 5 

< 5 

<5 

< 5 

<5 

< 5 

<5 

<5 

'<5 

<5 

< 5 

<5 

< 

< 
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< 5  

< 5  

< 5 

<:5 

320  

< 5  
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Branch Reoresentatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, ,~rizona; ASARCO, PI Paso. Amarillo, Texas and Hayoen, Arizona 

I D E N T I F I C A T I O N  

i, 

PC - DL 12 

Pc - ~;.1:,, 13 

Pc-, DL 14 

FC - DL 16 

PC -- ])D I 17 

Pc- Dn 18 

PC - D~J 19 

PC- DL ~) 

PC -DL el 

Pc 

PC - DL 23 

PC - DL ~ 

I pC " D~ ~ ~ 6 

PC - DL e7 

PC- DL 28 

Pc - D~ 30 

PC- DL 31 

Pc ~ DL Be 

PC- ~ 33 

PC -, J~  i 

PC - O~ 

' C:  ~DD: 
CITY: 

ADD: 

CITY: 

ACC: 

I G o l d  S i l ve r  , Lead 
I O Z S ' I O Z S . ~O 

I R E M A R K S :  

G~.oche= 
pa~e 7 

Date• Sp 

C o p p e r  
% 

p~m 

56 

2O 

°6 J 

32 

46~ 

44 

32 

38 

:~.0,.~ 

~4 

19a 
• 

i8  

5~ 
24 
2~ 

!o6 

• 1 2  

Date , " 
CompJ. 

Zinc Mo. 
% % 

p ~  
! 

< 5  

< 5  

< 5  

' < 5  

< 5 

• < 5  

<5 

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

• < 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

• < 5  

< 5  

i 

• / 

i 
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• • ? 

• / 

• i J 
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S O U T H W E S T ' S  L E A D I N G  A S S A Y E R S  A N D  R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, ,~rizona; ASARCO, El Paso, Amari l lo, Texas and Hayden, Arizona 

I D E N T I F I C A T I O N  J G o l d  S i l ve r  Mo. I 
O Z S .  O Z $ .  O~ 

~c .~. ,/z, 3 

PC - J~ 5 

Pc ~ JL 6 

PC ~ JL 7 

~' PC.- JL 8 

PC - JL 9 

PC ~- JL I0 

~ - j L  zz 

PC- JL 12 

I PC ~ JL 13 

• PC-JL ~r 5 

PC-JL 17 

PC ,~ 18 

Pc - J L  19 

PC- JL 20 

Pc - jT. ~ i  

PC~ Oq, 22 

PC - J L  2"3 

• - P c  jr__, 24, 

P C -  ,,~ " 25 

0 

P C -  JL 28"" 

"C: 

CITY: 

ADD: 
CITY: 

ACC:  

I 

• i 
• i 

Lead Copper Zinc 
% % % 

I 
P ~  PP" 

42 < 5 

Date Spl. 

REMARKS: 
Ge, ochem 
~ g e  8 

( 

~2 

=,% 

20 
i 

32 

22 

28 

28 

,,,2 

4~ 

28 

?_6 

3 G  

24 

i 8  

:L8 

6 

86 

t0 
I2 

1 8  
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< • 5  • 

< 5  

<5 
< 5  

< 5  

< 5  • 

< 5  

< 5  

< 5  
< ~  

< 5  

< 5  

< 5  
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< 5  

< 5  

< 5  

<'5 

< 5  

< 5  

<,5 

< 5  

< 5  
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~: Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso. Amarillo. Texas and Hayden, Arizona 

I D E N T I F I C A T I O N  
I Gold•  

O Z S .  

PC .- ~ t 

p c .  KL 6 

,~C .- ~o.:, 7 

PC - ,I~, 9 

,.¢'~',, "- NL iO 

},'~ EL ;Ci. 

PC * ~L !8 

PC ~G ~..u 

CITY: 

ADD: 

CITY: 

Silver 
O Z S .  

Lead 
% 

REMARKS: 

Copper 
% 
pp~a 

30 

:~;6 

f6  

56 

i 2  

3O 

~L6 

36 

66 

16 

Zinc Mo.  J 

% ,% I 
• P D  ~ 

< 5 

<,5 

< ~  

< ~; 

< 5 

< 5  

< =:: 

< 5 

< 5  

< 5  

< 5 

• < 5 

< 5 

< 5 
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• ~ p m  i 
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% g t , ~ e ~ ,  

I 

! : ~ . ; ~ ! ~  I ~ I , 2 ,  ~0~ " . . . . .  - , . . . .  ~ • 

• " • ~ c : . . .  s~ •~, ~ ,  ~ . ~ , •  ' : • • . •  • . • • . :  - ~ • •• • •  { 

• • • , ~ ! ~ i 

/ • 

L 

;/ 
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= . 

838-5939 
870-3749 

PACIFIC SPECTROCHEMICAL LABORATORY, 
CHEMICAL AND SPECTROGRAPHIC ANALYSIS. 

RESEARCH 

2558 Overland Avenue 

Los Angeles, California 90064 

February 13, 1969 

INC. 

Report of semiquantitative spectrographic analysis 
submitted by 

Hawley & Hawley 
P. O. Box 5934 
Tucson, Arizona 85703 

of samples 
t 

X 

O l 

S ilicon- 
A luminum- 
Sodium- 
Iron- 
Magnes ium- 
Calcium- 
Po tas s ium- 
Barium- 

Titanium- 
Lead- 

Gallium- 
Manganese- 
Chromium- 
Nickel- 
Vanad ium- 
Copper- 
Z irconium- 
Cobalt- 

Ytterbium- 

Rhenium- 

Strontium- 

342151-231 
Granite Comp. 

342151-232 
Schist Comp. 

342152 
P- 79 (1000) 

342153 
CR Cgl Comp. 

24.70 22.70 24.70 19.70 
8.9 II. 8.9 ii. 
4.4 2.9 5.2 3.9 
1.4 2.5 I.I 2.0 
1.0 1.2 0.75 I.I 
2.1 0.40 0.55 3.1 

II. ii. I0. 13. 
trace trace trace trace 
less than 0.05 ............................ 
0.58 0.92 0.98 0,93 

not detected trace not detected ........ 
less than 0.01 ........................................ 

0.0069 0.0082 0.0058 0.0082 
0.074 0.068 0.031 0.036 
0.0074 0.028 0.0082 0.018 
0.0018 0.0068 0.00099 0.0014 
0.0089 0.012 0.011 0.012 
0.0080 0.0040 0.12 0.0058 
0.018 0.033 0.027 0.035 
0.0044 0.0079 not detected 0.015 

less than 0.001 
not detected 0.0078 not detected trace 
less than 0.004 less than 0.004 ..... 

not detected ...................................... 
less than 0.005 ................................... 
0.084 0.076 0.063 0.077 

O continued - Page 2. 

Page I of 2 pages. 
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PACIFIC SPECTROCHEMICAL LABORATORY, INC. 

awley & Hawley 

O 

February 13, 1969 

Page 2. 

342151-231~ 342151-232~ 342152~ and 342153 

Antimony- not detected - less than 0.008% - all samples 

Arsenic- " " 0.05 " 

Beryllium- " " 0,0003 " 

Bismuth- " " 0. 001 " 

Boron- " " 0. 002 " 

Cadmium- " " 0. 006 " 

Ces ium- " " 0.20 " 

Columbium- " " O. 02 " 

Germanium- " " 0.003 " 

Gold- " " 0. 001 " 

Hafnium- " " 0.05 " 

Indium- " " 0. 007 " 

Lithium- " " 0.02 " 

Mercury- " " 0.09 " 

Molybdenum- " " 0.002 " 

Platinum- " " 0. 002 " 

Phosphorus- " " 0.50 " 

Ruthenium- " " 0.01 " 

Rubidium- " " 0.20 " 

Silver- " " 0. 0001 " 

Tantalum- " " 0.05 " 

Telluri urn- " " 0.04 " 

Thallium- " " O. I0 " 

Tin- " " 0. 003 " 

Tungs ten- " " 0.05 " 

Zinc- " " 0.03 " 

Other Rare Earths- nil 

O 
Respectfully subm!tted, / 

PACIFIC SPECTROCHEMICAL LABORATORY, INC. 

T H I S  R E P O R T  I S  S U g M I T T E D  '1"O T H E  A D D R E S S E D  C L I E N T  F O R  H I S  E X C L U S I V E  U S E .  A S  A P R O T E C T I O N  T O  T H E  C L I E N I '  T H E  P U B L I C  A N D  T H I S  L A B O R A T O R Y .  T H I S  

R E P O R T  M A Y  N O T  B E  U S E D  I N  W H O L E  O R  I N  P A R T  F O R  A D V E R T I S I N G ,  P U B L I C I T Y  O R  P R O M O T I O N  W I T H O U T  W R I T T F . ~  A U T H O R I Z A T I O N .  
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O 
AMERICAN SMELTING AND REFINING COMPAF!Y 
Tucson Ar i zone 

April II, 1969 

0 

0 

FI LE MEMORAI'.IDUH 

Papago Central Project 
North Santa Rosa Hountains 
Pima County~ Arizona 

SUMHARY AND RECOHHENDATI ONS: 

Reconnaissance geology and wide-spaced geochemical sampling have 
indicated e considerable zone of weak to moderate alteration and 
mineralization in the north Santa Rosa Mountains, 35 miles south of 
Casa Grande. The zone is approximately two square miles in area, 
being one mile northerly and two miles easterly. 

Although not intense, the type and size of alteration could be 
the propylitic zone of a porphyry type deposit lying nearby but under 
cover. Extension of this zone under shallow cover appears best to the 
north and northeast. With the exception of a small topographic re-entrant 
to the northwest, the west face of the mountains appear to be bordered 
by a frontal fault with possibly deep alluvial cover. 

Principal alteration products are chlor~te, epTdote and specularite. 
Sericite and clay alteration were also observed, but in ',ery limited 
occurrences. Specularite occurs in the southern half of the zone with 
increasing amounts as the southern limit is approached. Ninety per cent 
of the weakly altered rock Ts granite, intruded by parallel northeast 
dikes of monzonite porphyry--generally very weakly altered. Pyrite 
was identified in only one area and there is generally little evidence 
to indicate the presence of sulfides. The iron staining at and near 
the surface seems to be transported. 

Copper mineralization Ts principally chrysocolla, malachite and 
undetermined copper oxides. Rock ch'p assays ran as high as 0.56% Cu, 
with an average geochemical content of +400 ppm in the granite. (Back- 
ground count in the granite is approxim'~tely 80 ppm, ~n the monzonite 
porphyry is approximately 50 ppm). Extension of the anomalous values 
appears best under alluvium to the north and east. Less mineralized 
granite lies on the south and west. 

Probably the most beneficial means of further exploring this area 
would involve reconnaissance I.P. in the shallow areas to the north 
and northeast of the area of anomalous copper values and weak alteration. 
Pending results of the I.P., the area should be assigned a low priority. 
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SUMMARY OF WORK: 

Investigation of the area was undertaken by L.J.Jansen and 
S.R.Davis on January 27, 1969. Geochemical sampling was carried out 
on January 28, 29 and 30 and after a review of the collected data, 
seceral additional samples were taken on February 12. Sample lines 
were spaced at approximately 1,500 to 2,000 feet and paralleled the 
northeast structure pattern. Samples were collected at 500 and 1,000 
foot intervals. 

Geochemical analyses were run by Hawley and Hawley of Tucson for 
copper and molybdenum. Attachment '%" is a contoured overlay showing 
copper values in ppm; solid contours represent Cu in granite, dashed 
contours are copper Tn soils. No molybdenum anomalies were found. 
Attachment 'YB ~' is a simplified geological map with control based on 
contours from the Santa Rosa Mountains 15' Quadrangle. 

GEOLOGIC DESCRIPTION: 

Area geology consists of a presumably Laramide, medium grained, 
granite stock, intruding Mesozoic sediments which are now metasediments, 
chiefly quartzite and quartzite pebble conglomerate. Later intrusive 
activity has injected monzonTte porphyry dikes into what are presumably 
joint or fault oriented northeast trending fractures. The monzonite 
porphyry dikes vary from lO to 40 feet wide, are near vertical and 
generally trend HSOOE. However, due to an en echelon emplacement 
pattern the tcpographTc expression is that of a N 70°-80°E dike swarm. 

The granite has undergone a greater degree of alteration and 
mineralization than the blocl<y weathering, rather fresh, monzonite 
porphyry. Epidote and chlorite are usually oriented along at least 
three joint sets, the predominant two sets being NSOOE and #lSO°E, 
both near vertical. Concentrations of epidote and chlorite are 
usually weak to moderate with occasional strong zones in the granite 
and generally very weal< to weak in the monzonfte porphyry dikes. 
Specularite as seen in the southern half of the stock is limited to 
the granite, occurring as veins of up to 6 inches width and being 
most abundant within l,O00 feet of the southern contact. 

Pyrite and sericite in association with a small zone of secondary 
orthoclase, were found Tr one instance, but they represented less than 
one per cent of the subject area. Strong clay alteration was limited 
to a single 8 by 30 foot zone. Hematite and limonite occurred rarely 
and were predominately transported rather than residual. 

Copper mineralization is largely chrysocolla and malachite with 
probable other copper present as unidentified oxides. No Iive limonite 
was found and in general a]l copper mineralization appears to be 
transported. None of the several old prospect pits and small mines 
in the area appear to have penetrated below the oxide zone. 

SRD:Izb 
Encl. 
cc: JHCourtright,w/encl. 

JDSell, w/encl. 
JEKinnison,w/encl. 

,::.:.-:. S.R. Davis 

RDKarvinen, w/enc l .  
L J Jansen, w/encl. 
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AMERICAN SMELTING AND REFINING CO~tPANY 

Tucson Ar i zona 

May 12, 1969 

FILE MEMORAHDU~I 

Papago Central Project 
Santa Rosa 14ountains 

Reconnaissance peripheral to most of the Santa Rosa Mountains did 
not disclose significant targets For further mineral exploration. 
Primary attention was given to bedrock exposures near the alluvium 
contacts. No leach capping or primary mineralization was encountered. 

In the southwest sector of the mountains, coatings of copper 
silicate minerals were found locally on some Cretaceous (?) sediments. 
A Mr. Clarence Black of Fremont, California, has 4 claims in the area 
which are pre-lndian Reservation. Collars of three drill holes were 
noted, the relic cuttings of which did not show sulfide mineralization. 
Mr. Bob Holt, Tucson Consultant, was reported to have directed drilling. 
Kinnison examined these showings and deemed them insignificant, 

Light colored exposures in the south foothills of the Santa Rosa 
Mountains proved to be locally bleached zones in an extensive outcropping 
of Pinal~ehist. Ho other alteration-mineralization features existed. 

C o l o r a t i o n  changes in the sou theas t  area were due to rock changes 
r a t h e r  than a l t e r a t i o n  halos° The more orange exposures re . f lec ted a 
f resh  r h y o l i t e  whereas the darker  red rocks were conglo.,~erates w i t h  
a r h y o l i t i c  m a t r i x .  Prospect  p i t s  were l o c a l i z e d  on f e r r u g i n o u s  
quar tz  seams. 

Some',,zhat re,,~oved to the sou theas t ,  andes i tes  are exposed which 
appear r e l a t i v e l y  f r e s h .  Thence, about one -ha l f  mi le  n o r t h ,  subdued 
expos . res  of  g r a n i t e  can be found. S l i g h t  c lay  a l t e r a t i o n  could be 
noted but no evidence of m i n e r a l i z a t i o n  was seen. 

An exposure of  q u a r t z i t e  p ro t rudes  the a l l u v i u ~  so~:;e 3 mi les  east 
of the nor th  end of the Santa Rosas. 14o evidence of  ~ i n e r a l l z a t i o n  
could be seen though a geochem sample was taken.  

The east  cen t ra ]  sec to r  of  the Santa Roses was not a c c e s s i b l e  
to  1,_ L ~ I  d r i ve  w: :h ic les .  Ten ta t i ve  orograms schedule hel lco~oter  

RgK-lzb 

J '#~J~ ~1 1 ~,.' ~,-: ~,~'~,-~ 
R.D. Karvinen 
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Registered Assayers 

H A W L E Y  & 

17oo WEST GRANT ROAD 

H . A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  I N C .  

TELEPHONE 622-4836 POST OFFICE BOX 5934  

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE SOLJTHWEST'S L E A D I N G  ASSAYERS AND R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp:. Douglas. Arizona; ASARCO, El Paso. Amarillo, Texas and Hayden, Arizona 

J Gold ! Si lver 
I D E N T I F I C A T I O N  I ozs. ozs. 

p 

PC - DR Series: 

2 

3 

3S 

8 

9 

16 

2O 

22 

77 

78 

COR 

American Smelting & Refining Company 
CC: 

P. 0. Box 5795 
ADD: 

Tucson, Arizona 85703 
CITY: 
ADD: Attn: Steven R. Davis 

CITY: 

~ R I C A N  SMELTING & REFINING COM~ 

Lead 
%. 

RECTED 

REMARKS: 

Singles 

, ~ : i  s,,~" 212416 ~ " 

Copper 
% 

8.22 - 

0.13 

0.56 

0.11 

O.39 

0.22 

O. ll 

O. 34 

o. 45 

O. 24 

0PPER 

Zinc 
% 

Date • 
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Regisl:ered Assayers 

H A W L E Y  & 

1700 WEST GRANT ROAD 

H A W L E Y  
ASSAYERS A N D  • C H E M I S T S ,  INC' .  

TELEPHONE 622-4836 POST OFFICE BOX 5934 

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE S O U T H W E S T ' S  LEADING ASSAYERS AND R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo, Texas and Hayden, Arizona 

, Gold Silver Lead Copper 
I D E N T I F I C A T I O N  ozs. ' o z s .  % " % 

I I p~ ppm 
i 

PC -~ Series 
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2 0.010 0.2~ 0,01 
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77 <0,005 ! 0 . I o  o ,  
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lO .Au - ~ g~,.ochem ~ 2 ~50 
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• ~ , ]; 
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Registered Assayer= 

H A W L E Y  & 

1700 WEST GRANT ROAD 

H A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  I N C .  

TELEPHONE 622-4836  .POST OFFICE BOX 5934 

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

T H E  S O U T H W E S T ' S  L E A D  NG A S S A Y E R S  A N D  R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas,/~rizona; ASARCO, El Paso. Amarillo• Texas and Hayden, Arizona 

I Gold Silver 
OZS. OZS • 

I 
I D E N T I F I C A T I O N  

:L 

Z8 

2 

3s 

3~ 

z.~t{ 

~s 

I 

b 

9 
10 

l &  

Z3 

=1.6 

%7 
18 

! 

£ 

Lead 
% 

I 

~ n e r l e ~ n  $~el~ir~ & Refining Co. 
)cc: A~,~n: t&~. S~evem R~ D~vis 
' A D D :  p, Oe '~t)3f, 5795 

CITY: '~53e~on~ Av~.zona 85703 
ADD: 

CITY: 

REMARKS: 

Page i 

G~ocn .m 

~ . ¢,~ ~ ~, ._  , Date Spl. 
ACC: , ~ I , ~ C A ~  ~ 4 ~ = ~ , ( ~  & ~ , ~ , ~  ~ . 1  Received 

Copper 
% 

212 

,:L',o 

IG)O 

:; ] : 0 0 0  

iOOO 

2~2 

~.80 

~0 

~34 

r:: iO00 

> I~.X)O 

~52 

672 

Zinc. 
% 

Mo.  
% 

< 5 

< 3  

< 5  

< 5 

< 5 
< ,5 

<.5 

< 5 

< 5  

< 5  

< 5 ' 

< .',4 

< 5  
< 3  

< 5  
< ~  

< 5  
<~  

< 5  

< 5  
<~  

< 5  

< 5  

<5 
Analysis Cert.  By 

Date - ,  ,~ l,,~ 

eo 
'~0.' ~ . 

Preparat ion $ 

Analysis $ 

3t~236 7 s 



Regisl:ered Assayers 

H A W L E Y  & H A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  I N C .  

1700 WEST GRANT ROAD TELEPHON~ 622-4836  POST OFFICE BOX 5934 

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE S O U T H W E S T ' S  _ E A D I N G  A S S A Y E R S  AND R E P R E S E N T A T I V E S  
Branch RepresentatWes at Buyer's Plants: 

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amar i l lo ,  Texas and Hayaen .  Arizona 
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'0 Regisl:ered Assayers 

H A W L E Y  & 

1700 WEST GRANT ROAD 

H A W L E Y  
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THE S O U T H W E S T ' S  L E A D I N G  A S S A Y E R S  A N D  R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo, Texas and Hayden. Arizona 

Gold Silver Lead Copper 
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H A W L E Y  & 

170o WEST GRANT ROAD 
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AMERICAN SMELTING AND REFINING COHPANY 
Tucson Ar izona 

March i l ,  1969 

FILE MEHORANDUH 

Papago Central  Exp lo ra t ion  
Copperosi ty  Area 
Drew Spring Hanganese 
Sheridan - Cimarron Htns. 
Pima County, Ar izona 

t l  

Mr. Sel] has noted t t la t  the Drew Spring area has been a major 
Ar izona manganese producer,  and he proposed cons idera t ion  of  poss ib le  
zonal change to a s i l v e r  env i r onmen t - - - i n  accordance w i t h  a theory 
pos tu la ted  recen t l y  by DF Hewi t t  of the USGS. 

Accordingly, Mr. R.D.Karvinen and I sampled concentrates, crushed 
mill products, tails, and stocked crude mill feed at the abandoned 
Drew Spring mill site, and assayed them for gold, silver, and manganese, 
which same see appended. Complete absence of silver in the samples 
suggest that these manganese deposits are not the upper zonal "cap" of 
a silver deposit at depth. No further work is recommended. 

• z / // 

,gohn E.L~in~ison 
JEK:lzb , ,-' 

/ 
J 

C C :  JDSell 
JHCour t r igh t  

SRDavis 

~Y 

II 



@ 
DR EW S PR I NG MILL SITE ASSAYS 

Sample 

PC-KS-6 

PC-KS-7 

PC-KS-8 

PC-KS-9 

Au 

oz/ton 

Nil 

Nil 

Nil 

Nil 

Ag 
oz/ton 

O.Ol 

Nil 

Nil 

Nil 

Mn 
% 

6.00 

26.65 

21.39 

20.98 

Description 

Crude Manganese Ore 

Concentrate 

Minus I/8" crushed mil] 
product 

Minus I/8" crushed mill 
product rejected as tails 

O 

O 
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O AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

June 9, 1969 

O 

O 

TO: J.H. Courtright 

FROM: S.R. Davis & J.E. Kinnison 

Papago Central Project 
Greenback Area 
Pinal County, Arizona 

SUMMARY A~!D RECOMMENDATIONS 

The subject property, located approximately 35 miles southwest 
of Casa Grende, has been known to have a moderate sized zone of weak 
alteration, mine~ralization, and exotic copper staining for several 
years. It had remained as a very l~v-priority prospect for copper 
and possibly gold-silver. During the course of reconnaissance on the 
Papago Reservation, it was mutually agreed by Messrs. Sell, Saegar t 
and KinnTson tha t  a d e t a i l e d  study was now a p p r o p r i a t e .  

The known a l t e r a t i o n  and m i n e r a l i z a t i o n  zone had not been i n t e r -  
preted to have der ived from ore grade m i n e r a l i z a t i o n ;  however a possTble 
ex tens ion  of  the two square mi le  zone under cover could have concea]ed 
significant mineralization. Alluvium and post-mineral volcanics lie 
to the northwest, north and northeast, and alluvium limits exposure 
to the east. Essentially unaltered Pinal schist and andesite porphyry 
lie south and west of the altered zone. 

The l i m i t s  o f  a l t e r a t i o n , ,  rock types ,  and leached capping were 
mapped by ~nn'son and Davis,  and geocilemical samples were cut  by Davis,  
Karvinen and o t h e r s .  Grav i t y  and magnet ic geophysica l  t r ave rses  were 
run under Mr. F e r l e y ' s  supe rv i s i on .  This work has shown tha t  no 
ex tens ion  i n to  covered areas is p robab le ,  end t h a t  the only  e x p i o r a t i o n  
lead open is a w i l d c a t  specu la t i on  t ha t  the grade of  copper would 
increase w i th  depth.  At the conc lus ion  of  f i e l d  w o r k , ' H r .  Bo~zditch 
and Mr. Seegart determined t ha t  the b lock  of c la ims cover ing  the 
m ine ra l i zed  ou tc rops  was in d ispu ted  ownership w i t h  several  o the r  
p a r t i e s  ( r e f e r  t o  S . l . 3 o w d i t c h l s  memo dated ~4arch 25, 1969) and the 
prospect  was dropped. ~Io f u r t h e r  recommendations are now o f f e r e d .  

LOCATION 

The subject area is located approximately 35 miles southwest of 
Casa Grande and lies in sections 28, 29, 30, 31, 32 and 33, TIOS, R2E, 
Pinal County. Relative to other knovzn mineral occurrences, the 
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Greenback area iies 8 miles southwest of the Newmont-Superior Oil Vekol 
porphyry copper deposit and 16 miles west of El Paso Natural Gas Company's 
new Lakeshore copper deposit. 

Access is by way of the Papago highway south from Casa Grande to 
the Kohatk Indian Village road and thence west approximately 15 miles 
on graded dirt roads to the old Greenback Camp and Pinal shaft. The 
graded roads are subject to seasonal changed and washouts, but in their 
present condition can be driven at reasonable speeds, averaging approximately 
one hour and fifteen minutes from Casa Grande to Greenback. 

GENERAL 

On the basis of company correspondence records and earlier sampling 
and reconnaissance by ASARCO personnel which indicated low grade assays 
of gold and silver, a program of bulk samp]ing was inTtiated in the 
central area occupied by massive silicified zones. With t4essrs. 
R.D. Karvinen, J.E. Kinnison, S.R. Davis and L.J. Jansen, sampling and 
mapping began February 12 on a 300' coordinate grid. Five to ten pound 
samples were taken through March 16 and fire assayed for gold, silver, 
copper and mo]ybdenum. February ]6 through February 19 were devoted 
to collecting one pound geochem samp]es in the surrounding area. By 
February 20, the centre] area had been mapped and sampled, and the 
samples were submitted to Hawley & Hawley for analysis on February 19, 
20 and 21. 

R e s u l t s  o f  the  assays  and geochemica l  a n a l y s i s  i n d i c a t e d  l a c k  o f  
go ld  o r  s i l v e r ,  most o f  the  samples assayed n i l ,  the  h i g h e s t  be ing  
0 .02  Oz go ld  and 0.06 Oz s i l v e r .  A p rono -nced  c o p p e r - m o l y  anc.r,qaty 
e x i s t e d  over  the  area oF ~ • ~ r o n g e s t  a l , e r a t i o n  and s i l i c i f i c a L i o n ,  a 
second and wea!-er anomaly v, as open-ended a t  the  w e s t  end o f  the  
samp]ed area and o u t s i d e  the mapped a rea .  Copper v a l u e s  ranged f rom 
a low o f  12 ppm to  a h i g h  o f  1.65% and averag~d 1,000 pprn v ' i t h i n  the 
tv:o a n o m a l i e s .  Bac~-gro-!nd copper  averaged app ' , -o×imate ly  50 ppm. 
~.!ol~,b4enu~ va ~ ~; ppm to  90 ppm, ~h~ average in  the , . . . . .  ,ues v a r i e d  f rom . . . . . .  
anomalous areas being a p p r o × i m a t e l y  15-20 ppm. ~ . . . . . . .  ' • D ~ , g , o  ..... ~ molybdenum 
averages  5 ppn~. 

the  mapped a rea ,  S.R. Da,- is r e t u r n e d  to  the area on l 'tarch 3, and mapped 
f u r t h e r  , ~' ar:d v'es ] so  t a k i n g  add TM , . . . . . .  . . . . . . . .  so.t,~n L a , - i o n a l .  o ~ : ~ ]  samples o f  
the ex tended  a rea .  By ~*4arch IL.~, s u f f i c i e n t  mapping and sempl ing h~d 
beer,, done to c1~,=  o f f  ~ '~  ~ " ~ Ln_ area on a l l  s i d e s .  ' ~ r a v i t y  and ,,,._~.,~n~tlc 
g e o p h y s i c a l  su rve ' / s  were recomr.~ended f o r  the  s u r r o u n d i n a  area as e 
f u r t h e r  means o f  d e t e r m i n i n g  any p o s s i b l e  e x t e n s i o n .  The g e o p h y s i c a l  
surve/s were carried out by D.Hedricks and under the supervision of 
~!.G. F a r l e y ,  s h o r t l y  a f t e r  the  cosp le t~on,  o f  mapping.  A~,.~,~m.,=,~--~,t "A"  

t ¢ . ~  • snu~.;s the l o c a t i o n  o f  samples and sample numbers,  A t t a c h m e n t  "B"  shovts 
v a ] u e s  in  ppm o f  copper  and molybdenum end c o n t o - r s  o f  *'-~,,.. two p r i n c i p a ]  
a n o m a l i e s .  The g e o p h y s i c a l  su r veys  r e v e a l e d  a ]o,.." ever  ~h~. c e n t r e ]  area 
o f  a l t e r a t i o n  and a .v~o~er ]or! abou t  one m i ]~  no r thv :es t  n s e c t i o n  2q 
bo th  w i t h i n  the  d i s p u t e d  p r o p e r t y .  (Re fe r  to  U . G . F a r l e y ' s  f i r s t  q u a r t e r  

06¢: . r e p o r t  da ted A p r i l  9, 1~ ~) 
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_GE.O.LOGY., ALTERATI ON AND M I NERAL IZATION 

Geology, along with strength of alterat'on and mineralization is 
shown on Attachment "C". Rock types consist of a latite-monzonite 
porphyry complex, andesite and andesite porphyry, "ntruding essentially 
unmineralized Pinal schist and in very limited occurrences Pre-Cambrian 
granite. The best alteration and mineralization occurs in the latite- 
monzonite porphyry and the entire zone is restricted to the latite 
monzonlte porphyry, andesite and andesite porphyry and in one small area, 
the Pinal schist. Alluvium and volcanics of the Copperosity Hills overlie 
the area to the north, west and east, Pinal schist forms the hills to the 
south. The breccia zones shown in the southwest corner of the altered 
zone are apparently post-mineral and do not reflect increased mineralization: 

The zone of alteration described is one mile wide by two miles 
long, striking west. The alteration is akin to,but does not have some 
features of a porphyry copper deposit. It is, however, a pervasive zone 
of low total sulfides and propylitic alteration. The principal area, 
west of the old Greenback Mine, Ts strongly silicified and contains in 
one central area, copper stains. This central area of capping is 
indicated also by the main geochemical anomaly of copper and molybdenum, 
but is not interpreted to have been formed from ore-grade copper sulfides. 
Bull< samples in this area were fire assayed for gold and silver with 
essentially negative results. Several small zones within the larger 
pyritic zone displayed hematite resembling live limonite, but assay 
values discounted any anomalous copper content. 

Gravel cover laps around the very weak peripheral alteration on 
the east and north, while the west end, although containing some better 
silicified capping, is spotty and appears to be "breaking up". Unmineral- 
ized schist is on the south. Magnetic and gravity profiles did not 
ind'cate the presence of any strong lineations through or from the 
altered zones. Thus, no extensTons under cover or outside the disputed 

property are indicated. 

S R D ' I z b  
E n c l .  

cc :  W E S a e g a r t ,  v , / e n c ]  . 
RDKarv  h e n ,  v : / e n c l .  

S.R. Davis 

. . 

• J.E. Kinnison~f 

_I0 H ~'.,, ~ E ''~ ............ 

II 



"-50 

<- IO00'  
D-I I8 

D-Ill 
© 

0 
DHI5 

0 

0-106 
0 

D - t I 6  
oo 

D-II5 

D-104 
D-i05 0 

0 

D-I07 
0 D - t 0 8  

b-109 

D-H7 D -99  
0 0 

0 - 9 8  
0 

D-97  
0 

O R - 1 9  

<. p. 

;$ 
2 

, /  
, /  

/ 

/ 

0- i19 
0 

0 - 6 6  D-79 
0 0 

0 R - 7 5  R -74~7-~. R - 7 5  
o ® l  o D-78 

0 

D-I03 
0 R - 7 2  R-71 R - 7 0  

D- 7 7 0 0  0 0 
-67' 
0 

0- i02 D-76 0-58 R-60,m R" 61 R ' 6 2  R-6"5 0 
D_iOiO 0 '~ 0 0 O 

O -~.~0 0 
D-75 

0 
0 -69  R-56 R-57 0 R - 5 5  R - 5 4  

0 D-59 & R~-58 0 

I % o  D.H. Cut ilngl~ 
D-74 D -70  

0 

D!71 
0 

D-72 
0 

R-41 R -4~ 
0 0 

R - 39 
R - 4 0  0 

0 D--73 
0 

a9  . <  - 

- ' -  R-8Z % 8 3  
/ 3 1  

I .  0 / / /  

R -37 
0 

R - 3 8  

'~ 0 P 
R-4 R -5  
o o 

I" 

D- IO, ,  "'D-9 [ ' -8  
C) m 

0 ,I), 
0 
R-2 , i D(~)I I r)-12 

iI 0 

R -ZO 
0 

/ .  
. /  

. s j .  / " ~  

. %  
/ /  

< "  

~ H  

[ 

/ / /  
i 

~ h 

< , 

. < . . S  

~ - I 1 . <  
/ .  

/ .  

---/i__~_~___~-- ~ ---~ 
i l 

0 

D-3 
D-7 D-6 0 - 5  0 -4  0 
0 0 0 0 

D-13 D-14 D-f5 D-16 
o o o o 

% 

R-45 ~R-44 0 R-47 .d< 
- /  0 0 R _ 4 5  0 R-48 d f ~  

/ '~" R - 3 6  

e - ~ 6  ~11 ~ . i  ~', o 
0 R_35,~,~1 , ~  \ t  R -49  

~1 0 
0 R -54  'J 

0 32 R-31 
0 

~! . ~ I . . . .  7tN 0-21 D-17 , _ / .  0 -20  13-19 D=18 

R-SIO R~ ~i'-;L i :i : l / f /  DO;: 2 0 0 0 0 0 

' ) U  '~ ® _ i  ~ . . . . .  7, 
• '<. , , j 0.51 0 - 5 2  0~53 0 - 5 4  9 % 5  0 -56  0 -57  D-b8 

R t5 ~ '~  i : ' l l  ~ 0 0 "-" 0 0 0 0 0 
S R = 7"Z L-'--" . E  - 6  - - e  . . . . .  i O  )4i~- I I  ---7I N n - " 9  

o Lp . ,  :' ; 'i ! I 0-e6 R ~ ~ . ">¢" 

~' ~\ 1 . . . .  ;{z - - J I -  ~t:  : - -6BN D-87' ' - , \u, .~ <) 0 0 ~ "  
R - 7 9  R- 3 r~ ' .'[ ~" i qv /~ 

R-CO 0 0 R-8 /; , ~ , : ~:'i I ', , ' ~'. 
o o :'-W÷,-i- . .. 

'/ ' )1 ; I i I i I ~ --3 

-94  i/ ~ _ - - .  . . . . . .  L [ .  ! .... ~ ~ -; . . . . . . . . .  : . . . . . .  // 56N 0 0 ' '  

o o c:, o ." u~-9 - / i 1 / , : , ', ',' 
D-9 D-92 // R-I£ ~.Iu----~ --M ~I-- I ..... I- ~ i- *0  --~¢' 53N D-S0 D-49 0-48 D - 4 7  D:46 1 

8 0-93  ¢," 0 [- -~..~4. -il I )i ~ |  T" I ~' '~ -~ /~ir,-  0 0 0 0 rO ,\ 

~ / ~, i 0!-8, , , I I I "  o o o o o ,~ 

P-:~3 0 . -  O D81 m mQ m 0 m ' l  m. 0 ra I , I • I ~ . ~  
0 .'- u D. I 1 I t I ) -O~ ~'~ 

.~'~" . 0 - 8 0  .4-;" 0 -~ ,~ ~ ~ 0 0 - 3 7  0 - 3 6  D-35 D-34 D-33 '". \ 
- - 0 .-- R -28  R Z' D-o-* rn m m m 0 0 0 0 0 '~ 

1- / ' / 'R- 29 0 0 ~ Ii .1 
,z R-46  "- 0 D - 2 8  st 

R -26 

0 R- C 

D - 3 9  D - 2 4  D-25  
o o o 

0 - 4 0  
o 

R-24 

9-27 '  
0 - 2 6 :  0 0 0 - 2 9  D -30  0-51 
0 0 0 0 

3 3  

~s 

D- 32 i/ 
0 / /  

/! 

',: PAPAGO 
'A 

• c "> \ ~ ¢  

# ~ 

,>. 
/ /  

,> 

, ;  Feb. 1969 R-21 
0 R-22 

0 

R-23 
o 

i . . T T A C H M E N T  A 

L E G E N D  

• B u l k  S a m p l e s  

o G e o c h e m  S a m p l e s  

CENTRAL PROJECT 

Greenback Mine 

SCALE 1,1000 

2 1 5 8  



0 3z 

~ ~ ' A C H  M E N T  B 

3 0  

<- tooo" 

/ 

$- 

/ 

2,9 

6 8  

o 

6 2  
o 

/ /  
/ r  

I 

/ .  
- - 4 6  
" 7 2  0 

o 

54 82 64 
' 0 0 0 

_ ,F13 " ) 
! 

/~ 4 6  26($ 8 8  44 
0 0 0 ~* I I . . . . . . .  i 

L -  7 

9 2  - :.. ~_. 2 o  - Q i -  ..... ~ t  

0 ~'0, % 

• - • .. 

2 8  

8O 
O 

4 8  

o 
44 
o 

2 8  
O 

14 

o 

184 
32 ," -£0-~, g ,,o, 

0 3;' 

. . , . 
2O  
O •  • 

34 
o 

4O 

0 

3 4  

o t  
2 8  Z 4  

0 0 

, 'OI0 • ~ . - "  ; 
2(~ # tO 0 ~ ,  . 

2 8  ~ 3 0 8  ~ " 

O ~  ~ 0 Be ),~ 0oo 0 

~ ' r z o / u  . , u /  u o 
o V , , , 0 o o /  . - -~-"  

' 4 0  2 6  \o o o 
~ " O.H. C t i l i n g ,  

348 )lOOC~ . 

2 6  4 4  
0 L2 0 

: 22 . 
0 

76 76 
48 0 0 

66 o o 

. i,: 

-i 

30 54 qR 

5 8  
OlH. Cu ; ' t ings O 0138  

78 

t ~ " )  DHC~li~nl~ "182 ' I I ,  

It2 
182  0 , 

0 .;" 

,# 

.&. eo 

• m "# "0 ~6 . . .0~2  
• 0. / 3 "  

2 6 2  
o 

0 ".-T-~ -,,<~.~,a ~ 

- - ,O. .o '.. ~ ~" 
. .  

5 6  

o 2,_,~ 

454 • 

tt"; / ~_,~ 

HO000 ~ /  ' 

~//' ,1~00 

\ /> 

, 

130 
0 ~ 

/ ' /  14 
..</- 0 

40 
'0 

o 

2 2  

; 0 

" / " i, L • " . .  • L 

~ 0 -  r~ 

~+ : ~-; ,' 

' O /  0 

o 

2O 
0 

9 4  
0 16 

- t  

/ 

/ - 

. . . .  ?~- _-~ ~ ~ . . . . . . .  * :- -- 
. >  

- 0 0 

. / "  6 0  
5 8  . "  5 8  s4 0 

O0 0 r ,  

SQ 74 62 54 

o O 0 

,, o 

5 8  6 0  7 0  7 2  
0 0 0 0 

16 

6 0  6 0  74 
o o o 

5 4  6 4  6 6  4 8  

0 0 0 0 

• &e  43 ~ .s  54 52 54 
~_ 0 0 0 0 0 

71N 
36 

e .  . 0  .... 
. . . . . . . .  (~  ~ - ~ -(~'C.~ 74 52 58 " 40 
~2"Zc'LBB N 146 " "~'~I 0 0 0 0 

" ~  78 4 - ' 0 "  "~ 65 N 

~IP~s ,. ', 34 

5 4  

o 

L8 
o 

74 
o 

5 6  
7 

8 O  

o 

/ 2  Z 2  2 2  ? 4  0 

- .  , ( $ 2  i " " " 

I m ',= ~ / ~ .o~  ,,0. - 0 0 0 
/ I" ~1  ; ~ s . o f t  

i20, '  IQ '  I 34 3 2  7 4  . 46 
J " __ : " / ~ gO l 0 0 0 l 0 

0 --'I~ .'w'~ ~ ~ 0 2 6  3 0  6 8  122  2 2  
5 2  r~ ~ r .  rn 0 0 0 0 0 

8 2 3  6 " 2 ,  
7 6  6 6  7 2  0 0 " ~ ) '  136 2 0  2 8  
0 0 0 i 0 0 0 

'33 

C 

24 

LEGEND 

• B u l k  S a m p l e s  

0 G e o c h e m  S o m p l e s  

7 ~  C u  ppm 
3o ,---~--. Mo ppm ( i f  any) 

'~"  / Equal  Cu Contours  

q 
- ' "  Equa l  Mo Confours 

!' GEOCHEM SAMPLE MAP 
', PAPAGO CENTRAL PROJECG 

" ne " G Mi , .  r e e n b o c k  
. : . / "  x . .  

" I " -  iooo '  _ . s  S C A L E  
, / /  

-2 

Feb.,  1 9 6 9  2usBA 



I 

I 3 0 ,  
/ 

/ 
/ 

/ 

V U  ~ . "  

r" V ~  I 

, : ~  ~ vu~ 
, ~. 

,'L~ ,,, \ . :  

Ap ~ , ' ,  + I,' "~ 
nvml re , , , ~ i l  lllnelltf+l 0+ Ot~ i "PP • "~ "1 * 

,. . . . . .  ~ , . , ~ :  . ~ ,.~ 
, , . - , , ,  ...,!,--,,, 

, '  ,.L / ~"+ , / "  ' ~ ,  
Vu . ,  ., A p , ' /  

. . - -  / I :  " ', 

~ I I ~ #  I + +' PI % e ~ . _ _ . . .  

• ~ "** + / tC " 1 

J AD - - " "  + - - -  " ~ 

• x t * I . . . -  . .  . . . , , . . .  ; \ ,  ',,. 

Pe I 
ILM~ 

I 

" . , ) ~  
L~p 

/ ...... , 
I \ 

/ " I  / , / I : P - t .  

i  -LMp ,." 

I I 

t 

' : - - :  ) ., . . . . .  
• ' i I X ' ,  

/ /  ,.L-" .k,o / / . /  , '-' , , ,  q /  

, / / , ) ' A ~ A ' .  ' + %' ,  A O  r / 1 : 0 1 1 4  , , , ,  , '  , , . "  ~Xl ";l[Ik; 

I ~ h l  . I • • - -  I ~ ~ , #  • .. J J ' P I .  i , +?:+ V~ + t • / l ~ +- .+,,,~, • 
/ , ;~+ / I ,' ," / L.M+ +.'<>.'~,\ LM- 
, I / ~ .~ / / . ., k.~ " 

, , . .. ~, \ '  %%% . . 

I + (:014,1 , . , % '  

• P i  

3.Z 
c ~  "s 

**• ] 
, ,  , 

• ,*, I = - ) 

LMp 
% 

f 

i 

N ' ' 1+ ~ l  ' l :L ' + ~ M ~  ' + ' ; '  ' l ' l 

+,. ~ i. 

F ~  
, . ' .m :' \ - - "  

. , * ; q 

PI 

3 3  

E X P L A N A T I O N  

. . . . . ~  " * '  Contocf 

~, .,f,'~' Poellble Contact 

,w  

DDN 
g 

A T T A C H M E ; N T  C 

Limit of Outcrop 

Limit of Alterat ion-MineraIItat lon 

Churn Drill Hole ~.,.~ 7~tA;i~,+.~ ~ ' ~ r F "  ~ "  

CIomond Drill Hole 

ROCK TYPES "=:,- P-,.:-J ~ -,:- Iq'~= 

! 

Volcontce+ Undifferentiated 

POST MINERAL 
PRE MINERAL 

7 Ande$1te end Ands|Ire POrphyry 

Lotlte end Monzonlte Porphyry Complex 

Plnol SChllt 

Oronlle+ P r e - C o m b r l a n  

~ ~.','~; Silielflld Zone-MaHIve Ouartz 

: ;,;','.' ereocla zoo* 

ALTERATION - -  MINERALIZATION 

Strong Alfaratloo--Slllclfl¢olloo+ Pervasive 
cues $1olalng 

Moderofe Alteration--Mineralization 

Z Weak Alteraf Ior~'- Mlnvalll~o flea 

Barren Alter ot ion - Mlnerollzotlon 

2 - 4 %  FeOx After S=lfldee 

L l m o n l t e  Closely  Resembles  Live Umonlte  

GEOLOGY AND ALTERATION--MINERALIZATION 

P A P A G O  C E N T R A L  P R O J E C T  
GREENBACK AREA 

PINAL CO., ARIZONA 

SCALE; I% I000' 

June 1969 SRD, JEK 





% 

Aa.16.0.16 

AMERICAN SMELTI~IG A~ID REFI~!ING COMPA>~Y 
Tucson, Arizona 

February 14, I~69 

TO: R.D. Karvinen 

FROM: J.D.Sell 

COPPF.ROSITY (GREE,.'IBACK) BASII.I 
PAPAGO CEHTRAL PROJECT 
P I.~IAL COUIITY , AR I Z0tdA 

I 

Attached are three prints from mylar tracings of the color tones~ 
indicating possible outcrop,.taken from the Stebbins Papago photographs 
in the Copperosity ~asin. 

Only three outcrop areas, surrounded by alluvial m3terial could be 
seen north of the northeast-trending road which cuts through the mTddle. 
of Section 29 (See sheet HGS-3~-196 and Vekol Hount~ins Quadrangle 
sheet). Further west on the tracing copy are outlines of three reddish 
tone color zones surrounded or in contact with white to light color tones. 

Also attached is the l i s t i n g  of the photographs for the imrnediate 
are~ and duplicates of these can be secured through the Univers i ty  of 
Arizona map l i b ra ry .  The color transparencies cannot be secured for 
field use but can be viewed at the library. The scale of the Stebblns 
photos are 1:10,OO0 whereas the high-altitude AHS ph6tos which you 
presently have arc 1:60,000. 

A carbon-arc spec of the altered rocks which we collected from the 
north side on February II, l~AO., indicated detecta~l~ amounts of silver 
and barium. Other elements -- lead, zinc, copper, moly, mercury, and 
uranium -- w~re not detected. 

/ (/7 ~ 

James D. Sell 



Stebbins Mineral Survey -- Pap~go Rcserwt[on 

University of Arizona H3o Library Collection. 

Copperosity (Greenback) Area. 

Area III-G, Sheet 2. 

Photography Scale 1:I0,000. 
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O 
AMERICAN SMELTING AND REFINI~IG COMPANY 
Tucson Arizona 

March 12, 1969 

TO: W.E. Saegart 

FROM: J.E. Kinnison 

Papago Central Exploration 
Greenback Area 

O 

Mr. Sell and you visited the Greenback area with me on February II, 1969, 
and examined live limonite in a bleached porphyry about ~mile southwest of 
the Greenback town. You will recall that there was a churn drill hole at 
this location and that we had lunch there. 

I tested the maroon limonite at the Arizona Bureau of Mines on the 
visual spectograph, which showed that no copper was present. Therefore, 
the limonite Ts not likely to have been derived from copper sulfide, a 
conclusion more in keeping with the drill hole cuttings which showed 
pyrite only. 

JEK:Izb 

!. d~,,r 
I " C C / - " "  , >  . /  

J.E. Kinnl son 
/ 

/ 

cc: JHCourtright 
JDSell 



0 
ASARCO 

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

SOUTHWESTERN EXPLORATION DEPARTMENT 

P.O. BOX 5795, TUCSON, ARIZONA 85703 

J.  H .  C O U R T R I G H T  

CHIEF GEOLOGIST 

L. P. E N T W I S T L E  

ASSISTANT CHIEF GEOLOGIST 

W.  E. S A E O A R T  

ASSISTANT CHIEF GEOLOGIST 

March 18, 1969 

1150 N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 1 0  

0 

Hawley & Hawley 
1800 West Grant 
Tucson, Arizona 

Attn: Mr. Harold Richard 

Dear Hal : 

Please have composites made by weighing equal amounts of pulp 
from the individual samples as inumerated on the attached lists; all 
of which are pulps in storage at your office. In addition to the assays 
requested on these composites, please send a split from each for the 
spectrographic analysis ("research" or "many-element" spec.) 

Regards, 

JEK: lzb  

bcc: JDSell 

RDKarvinen 
SRDavis 

LJJansen 

John E. Kinnison 

0 
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@ 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

April 4, 1969 

TO" 

FROM: 

J.H. Courtright 

J.E. Kinnison 

Papago Central Exploration 
Copperosity 
Greenback MTne 
P!nal County, Arizona 

O 

Geochemical and spectrographic results are now available for the 
central and east part of the Greenback altered zone. Results confirm 
earlier individual analysis, and add nothing new. Composite G reports 
~I000 ppm Cu, representing the central anomalous copper~silica zone. 
Lead and zinc are ll8 and 154 ppm respectively, which is above back- 
ground. Mercury is~1 ppm. 

JEK-Izb 

Thus, data have not been significantly changed since my verbal 
presentatior earlier this week. 

CC: WESaegart 
SRDavis 
JDSell 
RDKarvTnen 
LJJansen 

O 
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0 Regls~red Assayers 

H A W L E Y  & H A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  INC. 

1700 WEST GRANT ROAD - TELEPHONE 622-4836 POST OFFICE BOX 5 9 8 8  

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE S O U T H W E S T ' S  LEADING ASSAYERS AND R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Pheips Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo. Texas and Hayden, Arizona 

J. E. K. 

APR 0 4 1969 

¢ 

I D E N T I F I C A T I O N  X ~ / ~ .  X ~ X ~ & y ) ~ X I ( X ) ~ o ~ X I ( X ~ ( :  XX~z~(X~x 

Compos]ite A: t ~[te B: ELEMEN] ELEMENT: 

• Silver * 

Aluminum 

Arsenic * 

Boron 

Barium 

Beryllium * 

Bismuth * 

•Calcium 

Cadmium w 

Cerium * 

Cobalt 

Chromium 

Cesium * 

Copper 

Iron 

Gallium * 

Germanium * 

Indium * 

Potassium * 

Lithium 

Magnesium 

Manganese 

Sodium 

Niobium 

posli 

< 0.000570 

3 .2  

< 0.0}; 

< 0,001 

0.73 

< O. 000l  

< O.00 l  

0.85 
< O°O1 

< 0.01 

O. 035 

O.O3 

< 0. I 

0.007 

1.6 

< 0 . 0 ]  

< 0.001 

< 0 .00 ]  

< ] . 0  

< 0.01 

2.3 

0.6 

0.85 

< 0 .03  

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

Compos 

0.0005' 
3.6  

O.01 

0.001 

0.35 

0.0001 

0.001 

0.63  

0.01 

O.O1 

0.04 

0 ,02  

0.1 

0.0O8 

1.3 

0 . 0 ]  

0 . 0 0 l  

0 . 0 0 l  

1.0 

0 . 0 l  

2 .2  

0.55 

0.73 

O.O3 

Nickels 

Phosph( 

Lead 

RubidiL 

Antimor 

Silicor 

Tin* 

Stronti 

TantaIL 

Telluri 

Thoriun 

Titanit 

ThalliL 

Uraniun 

Vanadit 

Tungst( 

Zinc* 

Zirconl 

Gold * 

Molybd( 

* Not 

X X ~  ~XX _ _ 

: Comp A:! 

< 0.01% 

rus < 3.1 

D.03 

m* < 3 . 1  

y* < 0 . 0 1  

:6.00 

< 0.001 

um < O.Ol 

m *  < O . l  

um * < D.Ol 

• <3. I 

m D. 068 

m* <O.l 

~* < O . l  

m 0.06 

n < O. l  

< 0.01 

um O. 06 

< O, OO5 

,num < 0.001 

letected 

American Smelting & Refining Company 
cc: P. O. Box 5795 
ADD:Tucson, Arizona 85703 
CITY: Attn: Mr. John Eo Kinnison 
ADD: 

CITY: 

ACCAMERICAN SMELTING & REFINING 

REMARKS: i L Analysis 

Research Spectro~ 
Page 5 

D te Spl. coM- Tp   co,vod 3/18/6s Oat. Compl 4 / 2 / 6 9  

Cert. By 

Preparation $ 
Analysis $ 

TUC 342539-A $ 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

Comp B 

O.01% 

0. I 

0.02 

0. I 

O.Ol 

ZS. oo 

O.001 

O.Ol 

O.l 

O.Ol 

O.l 

O. O58 

O.l 

O.l 

0.06 

0.1"" 

O.Ol 

0.04 

0.005 

O.001 

L 
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• H A W L E Y  & H A W L E Y  
ASSAYERS AND CNI:MISTS, INC. 

1700 WEST GRANT R O A D  TELEPHONE 622-4836 POST OFFICE BOX 5 9 3 4  

Registered Assayers T U C S O N, A R I Z O N A 8 5 7 0 3 " 

THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES 
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo. Texas and Hayden, Arizona 

CC: 
ADD: 
CITY: 
ADD: 
CITY: 

'DE'NTIFICA TION i X ~  . ~ X ~ X ~ . . ~ X  (X)~/:h'd2(X)',xC~o ~():XX~-/~(X)XX~Xo XX 
I 

ELEMENT: ~ Composlite C: Compos.te D: 

S i I ver ":~ 

Aluminum 

Arsenic * 

Boron 

Barium 

Beryllium * 

Bismuth * 

Calcium 

Cadmium * 

Cerium * 

Cobalt 

Chromium 

Cesium * 

Copper 

Iron 

Gallium * 

Germanium * 

Indium * 

Potassium * 

Lithium * 

Magnesium 

Manganese 

Sodium 

Niobium * 

< r 0 . 0005 

4.1 

< 0.01 

< 0.001 

0.48 

< 0.0001 i 
I 

< '  0 . 0 0 1  ! 
I i 

0.73 

< O.01 : 

<' 0.01 

0.035 

0.07 

< 0. I 

0.055 

2.1 

< 0.01 

< 0.001 

< 0 . 0 0 1  

< 1.0 

< O.Ol 

2.4 

0 .70  

0.90 

< 0.03  

fo < o. ooo51 

4.1 

< O.Ol 

< 0.001 

o.30 

< O.O001 

< o.oo! 

0 .5  

< 0.01 

• < 0.01 

0.03 

o.o3 

<Ool  

o. oo9 

1.8 

< 0.01 

< O.OOl 

< 0.001 

<I.0 

< 0.01 

1.5 

0.60 

0.75 

< 0.03 

REMARKS: 

Research Spectrog 
Page 6 

ELEMENt 

Nickel 

Phosph( 

Lead 

RubidiL 

Antimor 

Silicor 

Tin * 

Stronti 

Tantalt 

Tellus 

Thorium 

TitaniL 

Thallit 

Uraniur 

Vanadit 

Tungstc 

Zinc * 

Zircon 

Au * 

Molybd~ 

• Not 

< 

, rus <: 

rm .TO < 

yY,~ < 

2 

< 

um < 

m ¢ ¢ <  

umf~< 

~ < 

tm 

m* < 

~'~ < 

m 

,~n i,~ < 

< 

um 

< 

~num *< 

cetecte¢ 

Analysis Cert. By 

raph 

Comp C : 

0.01% < 

0. I < 

0.05 

0. I < 

O.Ol < 

B.oo 

0,001 < 

0.01 < 

O.l < 

D.OI < 

O.l < 

0.071 

0. I < 

O.l < 

0.07 

0. I < 

0.01 <i 

0.06 

I0. 005 < 

0.001 < 

Preparation $ 
Analysis $ 

0.01% 

0.1 

0.04 

0.1 

O. Ol 

26. O0 

0.001 

0.01 

0.1 

O.01 

0.1 

O. 063 

O.l 

O.l 

0.03 

O.l 

0.01 

o.o5 

o. oo5 

O.001 



O Registered Assayers 

H A W L E Y  & 

1700 WEST GRANT ROAD 

H A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  I N C .  

TELEPHONE 622-4836 - POST OFFICE BOX 5 9 3 4  

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE S O U T H W E S T ' S  L E A D I N G  A S S A Y E R S  AND R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo. Texas and Hayden, Arizona 

I D E N T I F I C A T I O N  

ELEMENTS: 

< 

< 

< 

< 

Silver * 

Aluminum 

Arsenic * 

Boron 

Barium 

Beryllium * 

Bismuth * 

Calcium 

Cadmium * 

Cerium * 

Cobalt 

Chromium 

Cesium * 

Copper 

Iron 

Gallium * 

Germanium * 

Indium * 

Potassium * 

Lithium * 

Magnesium 

Manganese 

Sodium 

Niobium* 

Molybdenum 

ICC:  

ADD: 

CITY: 

ADD: 

CITY: 

ACC: 
AMERICAN SMELTING 

< O. 

< 0. 

< 

< 

< 

< 

< 

< 

< 

< 

j 
Composlite E: 

o.ooo5~ < 

4.3 

0.01 

O.O08 

0.78 

0.0001 

0.001 

0.73 

Ol 

Ol 

O,O3 

O.O4 

Ool 

0.01 

2 .4  

0.01 

0.001 

0.001 

l.O 

O.Ol 

2.0 

0.65 

1.2 

0.03 

0 . 0 0 1  

Compos 

o. ooo5 c 

4.8 

< 0.01 

< 0,001 

0.81 

0. 0001 

0.001 

0.85 

< 0.01 

< 0.01 

0.035 

O.08 

O.l 

0.08 

3.9 

<i 0.01 

<; 0.001 

< 0.001 
I 

<i 1.0 

<i 0 .01  

3.6 

o.85 

3.2 

< 0.03 

< O. 001" 

REMARKS 

Research 
Page 7 

Date Spl. 
REF I N I NG COMPi~N~ceived 3/18/6 c 

te F: 

:xx  xx 
ELEMENI 

Nickel 

Phosphc 

Lead 

Rubidium * 

Ant imory * 

Si I icor 

Tin * 

Stront um < 

TantaILm* < 

Tellurium * < 

Thoriun * < 

TitaniLm 

Thal "" l iLm ,, < 

Uran i un * 

Vanad i L m 

Tungst~ n 

Zinc 

Z i rcon I um 

Gol d * 

S: Comp E: 

< 0.01 

rus < O. I 

: 0 . 0 5  

< 0 . 1  

* Not 

I 

I 

Analys is  Cert. By 

Prepara t ion  $ 

Analys is  $ 

Spectrograph 

< 0.01 

29.00 

< 0.001 

0.01 

0.1 

0.01 

0.1 

O. 074 

0.I 

< 0 . 1  

0.05 

< 0. I* 

< D.Ol* 

0.07 

< O. 005 

Date 
Compl. 4 / 2 / 6 9  

(etected 

$ 
TUC 342539-A 

Comp F~ 

0.02 

< 0 . 1  

0.04 

<0. I 

< 0.01 

31.00 

< 0.001 

< 0.01 

< 0 . 1  

< 0.01 

< 0 . 1  

0. 076 

< 0 . 1  

< 0 . 1  

0.08 

< 0 . 1  

< 0.01 

0.075 

< 0.005 



0 

( ~  HAWLEY & HAWLEY 
1700 WEST GRANT ROAD 

Registered Assayer= 

A S S A Y E R S  AND C H E M I S T S ,  I N C .  

TELEPHONE 622-4836 POST OFFICE BOX 5 9 3 4  

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES 
Branch Representatives at Buyer's Plants: 

Phelps Dodge CorD., Douglas, Arizona; ASARCO, El Paso. Amarillo, Texas and Hayden, Arizona 

I 

I D E N T I F I C A T I O N  

ELEMENTS : 

Silver* 

Aluminum 
Arsenic ~ 

Boron 

Barium 

Beryllium ~¢ 

Bismuth ~ 

Calcium , 

Cadmium,~ 

Cerium ~ 

Cobalt 

Chromium 
Cesium ~¢ 
Copper 

I r o n  

Gallium ~ 

Germanium * 
Indium ~ 

Potassium 
Lithium ~ 

Magnesium 

Manganese 

Sodium , 

Niobium ~ , 

Molybdenum ~ 

I X~X~X~. :~X:  I 

7 Res 

I 
~ t ~  _~- 

< O. 0005 

4-.2 

< O.Ol 

0.O01 

O.55 
< 0.0001 

< 0.001 

O.80 
< 0.01 

< 0.01 

0.030 
0.06 

< ~.123 

2 . 8  

< O.Ol 

< 0.001 

< 0.001 

1.0 

< 0.0]  

2.4 

O.70 
2.~ 

< 0.03 

< 0 001 

i 
• I 

i 

.~ ~a rch S F 

REMARKS: ~c. American Smelting & Refining Company 
ADD P. 0. Box 5795 
C~TyTUCSOn, Ar izona 85703 
ADD" A t t n :  Mr. John E. K inn ison 
CITY: 

ACCAMERICAN SMELTING & REFINING CO. 

Research 

Nickel ~'- < 3.O1 

Phosphorus < 3°1 

Lead , 3.015 

RubidiLm ~'¢ < 3. I 

Antimory '~ < 3.01 

Si l  icor 29.00 

T in ~" < D.00] 

S t ront ium,  < 3.01 

Tanta l ,m ~, < 3.1 

T i t a n i t m  , 3.069 

Tha l l i Lm ~ < 3.1 

Uraniun ~ < 3.1 

Vanadiltm , 3.04 

Tungsten ~ < 3. l 

Zinc I < 3.01 
I 

Zirconijum 3.075 

Gold ¢ I < 005 

* Not letected 

/ 
" 4 "~ ectrogrlaphs @J$20.00,.$1 ~.0~ D/le's 

Analys s Cert By ! / / / , t ( ,  ~'//' / 

L _ _  
Spec t rog raph  ~ pect\ p g ~  

xx~x> xx~xx 
I 

0: i 
Nickel ~ 3.O1 1 

Phospk c "t~ D°l J 

Lead , 3.015 J 

Rubidit i ~ D.l I 
Antimcr r ~ 3.01 J 

S i l i  ccr 9.00 I 

Tin ~ O.00l J 

Stronti,~, 3.01 J 
Tanta I L I ¢ 3. I I 
T e l l u r i  i I 3 . 0 1  I 
ThoriLn ~ 3.1 J 

T i tan iL  I , 3.069 J 

Tha l l i L  i, ~ 3.1 l 

UraniLn ~ 3. l [ 

Vanadit 1 , 3.04 I 

Tungstc ~ ~ 3.1 J 

Zinc 3.01 I 

Z i rcor  i Jn 3.075 I 
Gol d~ 3. 005 i 

I ~'~ Not c ~t ~ / 

L 

~% o """ " "7\ 
AnaIy$ , C r ;,~-~ )!I;"/{(/. ~ , ] ~ "  ,~/"'ii 

. . . .  

;~ t graph c-pect~ pg~,~h s " 1 l>~. O~ 

I~'eparati~'~,~--~ a U. $. ~ ' ~ /  
Analysis ~ - ~ " ~  

~ , o  - -  . . . .  _ _ _ _ . _ _ _  [ ~  . . . . .  
Co~p~ 4 /2 /69 TUC 342539-A 119.0( 

Page 8 

-[ Oa;e Sp-~--- T T 
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0 
Registered Assayers 

H A W L E Y  & 

1700 WEST GRANT ROAD 

H A W L E Y  
A S S A Y E R S  

TELEPHONE 6 2 2 - 4 8 3 6  

AND 

J. E. K. 

c. SP@,    ,IgCi9 c. 
POST OFFICE BOX 5934  

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE S O U T H W E S T ' S  L E A D I N G  ASSAYERS AND R E P R E S E N T A T I V E S  
Branch Reoresentatives at 8uyegs Plants: 

Phelps Dodge Corp.. Douglas, ~,rizona; ASARCO, El Paso, Amarillo. Texas and Hayden, Arizona 

I D E N T I F I C A T I O N  

Composit, e A 
PC-DC: l, 2, 3, 4, 5, 6, 

7, 8, 12, 13, 14, 
15, 16, 17, 18, 
19, 20, 21, 22, 
52, 53, 54, 55, 
56, 57, 58, 59, 

" 60, 61 
PC-RC: 65 - 50 

Composite B 
PC-RC: i, 2, 3, 4, 5, 

i0, 16, 17, 18, 
82, 83 

PC-RC: 77 29 

Composite C 
PC-RC: 6, 7, 8, 9, ll, 

13, 15 
PC-RC: 77 - 29 

77 - 32 
PC-JC: 77 - 35 

77 - 38 
PC-RC: 74 - 29 
PC-,C: 74 - 38 
PC-RC: 71 - 29 

Gold 
O Z S .  

None 

S i l ve r  
0 Z s " l 

None 

None None 

None None 

Lead 
% 

ppm 

6o 

66 

Copper  
% 

ppm 

54 

74 

96 2o2 

Zinc 
% 

ppm 

72 

62 

ll8 

is~ 
American Smelting & Refining Company 
Po o. Box 5795 

CiTyTUcson, Arizona 85703 
ADD: 

CITY: 

ACC: 

REMARKS: • l Ana l ys i s  
Verified 
~ -  Au & Ag 

Mo. 
% 

ppm 

% 

< 5  

<5 

<5 

Hg 

ppm 

<l 

<l 

<l 

Attn: Mr. John E; Kinnison 

AMERICAN SMELTING & REFINING CO 

Cert. By 

Geochem - Pb, Cu, Zn, Mo & Hg 
Page I Prepa ra t i on  $ 

Ana l ys i s  $ 

Date Spl. I Date 
Rece ived  ~ '6 J Compl .  

3/1W 9 413169 

$ 

TUC 342539 



0 Regi~ered Assayers 

HAWLEY & 

1700  WEST G R A N T  ROAD 

HAWLEY 
A S S A Y E R S  A N D  C H E M I S T S ,  I N C .  

TELEPHONE 622-4836 POST OFFICE BOX 5934 

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

¢ I CC: 

ADD: 

CITY: 
ADD: 

CITY: 

THE S O U T H W E S T ' S  L E A D I N G  ASSAYERS AND R E P R E S E N T A T I V E S  
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo, Texas and Hayden, Arizona 

I D E N T I F I C A T I O N  

Composite 9 
PC-DC: 51 
PC-DC: i 
PC-DC: 50 

38 
PC-RC: 47 - 47 

47 - 44 
47 - 41 

PC-JC: 50 - 50 
50 - 44 

PC-JC: 50 - 47 
50 - 41 

50 - 38 
PC-RC: 53 - 50 

53 - 47 
53 44 
53 - 41 

PC-JC: 53 38 
PC-RC: 56 - 50 

56 - 47 
56 - 44 
56 - 41 

PC-JC: 56 - 38 
62 - 38 

PC-RC: 65 - 47 
65 - 44 
65 - 41 

Pc-Jc: 65 - 38 
68 - 38 
71 - 38 

I Gold 
I OZS. 

¢ 

Composite.E 
PC-JC: 2, 3, 4, 
PC-DC: 46, 47, 48, 49 

42, 43, 44, 45 
33, 34, 35, 36 

None 

Silver I Lead 
OZS. G'/O 

None 

ppm 

None 112 

None 

C o p p e r  
% 

ppm 

76 

Zinc% ! 

ppm 

78 

Mo. 
% 

ppm 

<5 

Hg 

ppm 

<l 

ACC: 

I AMERICAN SMELTING & REFINING CO 

D a t e  Sp l .  

48 54 60 <5 <i 

. 

REMARKS: Analysis Cert. B 
Verified 
]5~- Au & Ag 
Geoehem - Pb, Cu, Zn, Mo & Hg 

Page 2 
Dale 

#f~/69 c°~P"4/3/69 

By 

Preparat ion $ 

Analysis $ 
.$ 

TUC 342539 



O Registered Assayers 

H A W L E Y  & 

1700 WEST GRANT ROAD 

H A W L E Y  
A S S A Y E R S  A N D  CHEMISTS, I N C .  

TELEPNiDNI:: 622-4836 POST OFFICE BOX 5934 

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

THE S O U T H W E S T ' S  LEADING ASSAYERS AND R E P R E S E N T A T I V E S  
8ranch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas. Arizona; ASARCO, £1 Paso. Amarillo. Texas and Hayden, Arizona 

Mo. Hg I Gold To I D E N T I F I C A T I O N  I ozs. 

ppm ppm 

Composite F 
PC-RC: 9, lO, ll 
PC-JC: 50 - 23 

53 - 2 3  
56 - 23 
59 " 23  
62 - 23 
65 - 23 
65 - 26 

PC-RC: 68 - 2 9  

69 - 32 
71-- - 3 2  , 

74 - 32 
• PC-JC: 71 - 35 
F 74 - 35 

6 2  - 2 6  

~A C: 
ADD: 

CITY: 

ADD: 

CITY: 

< 0.oo5 

ACC: 

Z 

AMERICAN SMELTING & REFINING. C0 

Silver Lead 
OZS. 

p p m  

None 122 

Geochem - 

Page 3 

Date Spl. 1 
Receiv't% '6 

3 /  / 9  

Copper Zinc 
% % 

ppm ppm 

488 2 0 2  

"I • 

Au & A I 

5 <l 

Analysis Cert. By \ 

Pb 3 Cu~ Zn, Mo & Hg 

P T e p a r a i i o n  $ 

A n a l y s i s  $ 

Date 

9 TUC 342539 I 
$ 



, Iv' 

0 Reglsl:ered Assayers 

HAWLEY &i HAWLEY 
ASSAYERS AND CHEMISTS, INC. 

1700 WEST GRANT ROAD - TELEPHONE 622-4836 POST OFI::ICIE BOX 5934 

TUCSON, ARIZONA 8 5 7 0 3  

THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES 
Branch Representatives at Buyer's Plants: 

Phelps Dodge Corp., Douglas,/~rizona; ASARCO, El Paso. Amarillo, Texas end Hayden, Arizona 

IDENTIFICATION I G°ldozs. , Silver J L e a d o z s .  % , Copper % Zinc% Mo. I H g @ ~  
i ppm ppm ppm ppm ppm 

1 
Composite G i None None ll8 > lO00 154 5 < 1 
PC-JC: 50 26 i 

53 - 26 
56 - 26 

59 - 26 
59 26 Bz 

50 - 29 
~C-RC: 53 - 29 

56 - 29 

59 - 29 ~ I~ ] 
62 - 29 

65 - 29 
PC-JC: 50 - 32 
PC-RC: 53 - 32 

56 - 32 
• 59 - 32 

- 32 
62 - 32 I i 

65 - 32 
Pc-Jc: 50 - 35 

53 - 35 
59 - 35 l 
62 - 35 
65 - 35 I 

68 - 35 
53 - 2 4  

J 142 s~mples ~omposi~ed @ $(,.20 ea ~ $ 28.40 
T vet Lfied AI - Ag 6! $6"50c2 45.50 
7 geo~hem Cu Pb~ ZrL @ $ ..0 I 17.50 

! 7 geo~hem Mo @ $1.50 10.50 
7 geozhem Hg @ $1.5(~ 10.50 

i $L12.40 

(V 
' 'ICC:cITy:ADD: P'AmeriCan Smelting ~ Refining CompanYT~eson,O. Box Arizona 5795 85703 ~-VerifiedREMARKS: A~ & Ag Analysis C e r / ' ~ ~ ~  ~ ~  I ~  ./t~ ~ 

ADD: Attn: Mr John E. Kennison Geochem - Pb, Cu, Zn, Mo & Hg 
• ~ u. s.~'Y~ p r e p a r a t i o~"r~-~ - " 

CITY: Page 4 Analysis ~~S..(~ 

ACC: Date Spl. Date ] "I1 12. ~ 
AMERICAN SMELTING & REFINING CO Receive~/18/69 Co~p~. 4/3/69 TUC 342539 I 
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0.~ ~ 0 
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~inal Copper Corporation 

Kick Back No. 2 and F~ck Back No. 5 Claims 

To date the Pinal Copper Corporation has h~-d very limited ~_nowledge 

of t..e Greenback grouo of eiEb~ claims which constitute of the potential ~ . 

part of tn~. holdings. 

In 1925 whe~ the shafts were all accessible a very co~uendlble report 

~+a~,e Butler of the University of was ~:ritten on these claims by Dr. G. ~ .... ~- 

Arizona in Tucson, and also Director of the Arizona Bureau of Mines. 

In the "Su~narJ n of his report Dr. Butler states: "I consider that 

the ~ ~ ~ ' - " ~ ~" ~i~ Compa1~ constitutes a ve~ ~ ~romising ro3er~y o. tne Gr~eno-c ........ o 

prospect. I believe ~Arther an extensive development to be abundently 

justified by the sho~ing already made, and feel that there is a mood chance 

that intelligent work will develop ore of such az~ount and grade as m~y be 

mined profitably." 

In his "Conclusions" Dr. ~tler further st~-tes: , "~ne property of the 

Greenback mining Conpany is not a developed mine in which it is possible 

to co~zpute the available ore or even to estimate closel$ ~ the probable grade 

of such ore as may be deveiopcd. It is purely a prospect, but the size and 

character of the veins and the ~zork already done, z~ake it a veer attractive 

prospect. In fact I do.not reu~e:~ber ever to have ~x~pined a cold property 

in which the indications apzear to be more favorable. 

@ 

2 



A ma~tir~ of ~iAe Directors of Pinal Copper Corporation was held the 

latter part of 1969 to discuss a procedure to be followed in re~ards to 

these clai,~_ts. It was unanimously:a~reed by the Directors that some ex- 

ploratory drillinE should be done in order to evalunte the claims, and 

to v~rify Dr. Butler's repart. 

As a result the writer was retained to drill three shallo~r holes, 

and to determine the location of these holes. 

Following is the result of this drilling: 

Drill Hole ~o. I 

@ 

The first hole ::as crilied 214 feet east of the old Pina! S,,a~t alon~ 

the ~eneral strike of the vein. This is illustrated on the accompanying 

Vertical Cross Section ~" for ~,o ~.ap ~ . 1 and 21o. 2 holes. 

Attached is an assay of the vein structure of this drill hole sho~:ing 

results far beyond our expectations. 

@ 
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O ~roperty 

Hole }b. 

Date Drilled 

Inclination 

S IERK~ DIAI-101~D DRILLI~.~3 CO, 

D I A M O N D  DRILL HOLE LOG 

Pinal Copper 

1 

Feb. 20, 1970 
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A DIVISION OF CLAUDE E. McLEAN & SON LABORATORIES, INC. ~ 

817 WEST M A D I S O N  ST. P H O E N I X ,  A R I Z O N A  85007  P H O N E  254-6181  

O 

For Sierra Diamond Drilling Co. 
#[r. }larold Ferrin 
Post Office Box 102 
Mesa, Arizona 

Date February 25, 1970 

Sample of Co re  C h i p s  

Submitted by: s~P.e 

Received: 2-24-70 

ASSAY CERTIFICATE 

Gold figured at $ 35 . O 0  per ounce 

LAB. NO. IDENT FICATION 
GOLD 

OZ.PERTON VALUE 

6775 Core Chips 1.66 58.10 

Silver figured at $ 

SILVER 

0 .i0 $0.20 

Respectfully submitted, 

2 . 0 0  per ounce 

PERCENTAGES 

AR IZQNA TESTING LABORATORI ES. 

Claude E. McLean, Jr. 
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2oso EAsT ,4Tx STREET 

TUCSON, ARIZONA 85"719 

CERTIFICATE OF ANALYSES 

Corpor fioa  

Phone 622-5702 
Area Cocle: 602 

Da."o April 28, 1970 ease 1 of 1 

Client 
Sierra Diamond Drilling Company 

P.O. Box 102 

Mesa, Arizona 

ATTN: i~m. Harold Ferrin 

Report on: 

SuSmltt'ed by: 

Date Receive4: 

Analys~: 

R~m'rks: 

0 

I Core Semp!e 

Mr. Ferrin 

April 15, 1970 

Gold 

Analysis determined by atomic 

Job No. 70-3-20T 

cc: Enclosed (2) 

~IGC'-Salt Lake 

file 

By 

absorption. 

Martin Hibbetts 

ppm 
Sa_ mo!e No. Gold 

#1 Hole 51.5 (=1.5 oz/ton) 

This assay was ~-de in order to verif~ the results of the assay made by 
Arizona Testing Laboratories. H. Ferrin 

All values are reported in parts per million un!ess specified othe~bse. A minus sign ( - )  is to be read "less than" and a plus sign (+)  "greater 
~lkan."  Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the pretee- 

n of V . .t}ds Client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without ~ t t e n  
pennlsszon. 

ND = Non Detected I ppm = 0.0001% 1 Troy oz./ton = 84.28 ppm % Me. x 1.6G83 = %McS2 
8 



@ 
~rill Hole No. 2 

~ne second hole was placed to encounter the vein approximateiy 50 

feet froin the ~:o. 1 Hole in order to deternine if we had hit a high 

grade spot, or if there ~'as any real continuity to the mineralization. 

~ne strike of this drill hole is 9hogan on the Vertical Cross Section 

~ap for Iio. 1 and i b. 2 holes. 

The results of 2{o. 2 Hole were equivalent to that of ~fo. i Hole as 

~s shown on the accompar~ing assay, 

@ 
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S IERri% ~ T ~ ..... u_..~.,u~',u DRILLING C0. 

DIAMOND DRILL HOLE LOG 

Property Pinal Copper 

Hole No. 2 

Date Drilled I, hr. 9, 1970 

inclination 80o N 

i i 

• 60 

i ?o 

; 80 

_ i 9o 

--@i leo 
: ii0 

_llS_i. 

% 
i ' ' Remarks 1 

-I ..~0. ~Core I 

I No cores ,.:ere kept above 501 i ---]----- 

60 I 98%__ : And e s it 9-- pp_rl?~v ry. l ' 
{ .~ i | ................. i 

___TQ_ ; _~0~~_.~ ......... ~ An.desire porphyry ±, 

80 I 95;'~ ' Quartz monzonite porphyry ! 

1 i 

110 I 95% B r o ; , ; n  p o r p ; n y r y  ) v i t h  suartz seams 1 I . . . . . . .  Z . . . . . . . . .  L 

118 ~96% ~Porp_'~_ry I -T. 
I 0 " ' . I-5_._i__I % . . . . . . . . . . . . . . . . .  Q u a r t z  v e i n  . a n d  . p o r p ~ - r y .  b r e c c i ~  . . . .  z . . . . .  ± . . . . . . . . . . . . .  

! , I 
' ' l highl[ .mineralized. ~_. ft. core split ............... --._.i ......... ! .... 

i ; !assayed for gold 59-15. .......... ! ........... 

F 

l"  

l 

. . . . . . . . .  [ . . . . . .  

! 
r 

I0 

] 

r---- ......................... 

r 

i 



T E S ' ~ ' I  t>~G LABORA?ORI E£ 
t 

A DIVISION OF CLAUDE E. M c L E A N  & SON LABORATORIES, INC. 

817 WEST M A D I S O N  ST. PHOENIX ,  A R I Z O N A  85007 PHONE 254-6181 

@ 

tO 

For S&erra Diamond Drilling Co. 
Mr. HarOld Ferrin 
Post Office Box 102 
Mesa, Arizona 

Sample of ZZZ Core Chips 

Submitted by: Same 

Gold figured G1 $ 3 5 . 0 0  per ounce 

Date March 9, 19 7'0 

Received: 3-9-70 

ASSAY CERTIFICATE 

Silver figured at $ 2 . 00 per  ounce 

LAB. NO. 

6851 

IDENTIFICATION 

Hole #2, Core 
Chips 

GOLD 

OZ.PERTON 

1.69 

VALUE 

$59.15 

SILVER PERCENTAGES 

OZ.PERTON VALUE 

Respectfully submitted, 

AR IZONA TESTING LABORATORI  ES. 

,,,---Y 7/7, 
Claude ~. McLean, Jr. " 

II 



Drill Hole i~. 5 

@ Apparently from the res~Its of n.,:~'-be~ TM one and number t~:o drill holes 

the mineraliz tion seemed to be coming from the east. Therefore the 

sna_~ t where third hole was placed approxinately ~'~ ~ ~ u ~ v  . ~ . ~ e ~  east fr.olU the ' - "  

• ~ne ni!l, several veins parallel through .... and a small cross vein intersects 

...o~ ._ on the the Pinal vein at this point. The position of this hole is ~'~ "~ 

attached Vertical Cross Section i is.o for ~o. 5 Drill Hole 

~qe acco~ioanyin ~ assay shows the results of this ~o. 2 drill no_e. 

Conc lus ions 

I @ 

In vie~r of the fine results of tlhe three holes drilled, it is ~ opinion 

a more extensive drilling p~ognam should be undertaken to furlher deter nine 

the values and extent of the ore zones of the Pina! Copper Corporation 

holgings. 

April 5, 1970 

Respec~full$ submitted, 

Harold Ferrin 

12 
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I / • C 

Vertical Oross Section 
Illustrating Position Vein ~as Out 

With No. 5 Dizmond Drill Hole 
On Kick Back ~[o. ~ Claim 

/ 

, 

"\\ 



SIERRA DIAMDI~3 DRILLING CO. 

D I A M 0 N D D R I L L H 0 L E L 0 G 

@ ?roperty Pin~l Copper 

Hole ~" 

Date Drilled ~r. 20, 1970 

Inclination Vertical 

I 
40 50 80 ~ Andesit~ oorohy~r 

. ~ _ _ 0  ~ 2  . . . . . . . . . . . . .  9 0 _ ' _ I  . . . . . . . . . . . . . .  A n d e s i t e  p o r p h y ~ ¢ ,  . s o z e . F e  : o x i d e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

.......... 52 ........... 59 ............ 79 ...................... Quartz, quartz porphyry and vein breccia ...... 

*4 

~5 60 70 .......... Quartz, quartz porp~z'j and ,rein breccia ........ 

:~ -~ : i ............. Gold assay ~!7.00 ............ 

7 0  8 0  B r o k e  :~ u p _ ~ . n : ~ u  e f_!.__!l_in~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

70 75 ....... 70 i Quartz vein ~ " ~ ' ~  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~, G o l d  a =  saJ r  . . . . . . . . . . . . . . . . . . . . . .  : ............ 4 2 . 0 0  

. . . . . . . . .  i__75 . . . . . . . . .  8 0  . . . . . . . . . .  9 0  .:.Z . . . . . . . . . . . . . . . .  Altered andesite porphyry ~ud P e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 0  . . . . . . . .  9 0  . . . . . . . . . .  9 4  . . . . . . . . . .  Q u a r t z  a n d  a n d e s i t e  b r e c c i a ,  F e  i n  a l l  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  JO ints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ 0  1 0 0  ~_6 . . . . . . . . . . . . . . .  A n d e s  i r e  p o r p h y r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  - . . . . . . . . .  . . . . . . . . . . . . . . .  _ . . . . . . .  - . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . .  • . . ,  

14 



O 
A:~R I Z O H A 

A DIV IS ION OF CLAUDE E, McLEAN & SON LABORATORIES,  INC. 

817 WEST MADISON ST. PHOENIX. ARIZONA 85007 

LABOnATOI~I ~S 

PHONE 254-6181 

For Sierra Diamond Drilling Co. 
Post Office Box 102 
Mesa, Arizona 85201 

Date April 3, 1970 

Sample of Ore Received: 4-2-70 

Submitted by: Same 

ASSAY CERTIFICATE 

Gold figured at $ 35.00 per ounce 

LAB. NO. 

7049 

7050 

7051 

IDENTI FICATION 

3-Hole, 52'-55' 

3-Hole, 55'-60' 

3-Hole, 70''75' 

GOLD 

OZ.  PERTON I VALUE 

0.40 

0.50 

i. 20 

$14.00 

$17.50 

$42.00 

Silver figured at $ 2 . 0 0  per ounce 

SILVER PERCENTAGES I 

I 3Z. PER TON, VALUE --~ 

2 cc: 

o 
% 

Mr. Tom Hopkins 
401 East Indian school Road 
Room 107 
Phoenix, Arizona 

Respectfully submitted, 

ARIZONA TESTING LABORATORIES, 

p 
Claude E. McLean, Jr. 

z~ 

i 
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- Drill Site of ":o. ~-  Hole 
on Kick Back 1;o. 5 Claim 

• L 

t~ 

",  7_ 
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1 

Taken from slope abov:~ 
Pinal shaft 

Q 

@ 

i" 

Ts~cen lookin5 East from Pinal 
3haft ~,mp 
Red arros shows oositlon of 
No. 1 and Eo. 2 Holes 

! 

[ 

'r 

I 

! 
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:i 

Looking hE from P_~.~ $:s.ft 



O AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May lO, 1972 

@ 

FILE MEMORANDUM 

Pinal Copper 
(Greenback Mine) 
Papago Indian Reservation 
Pima County, Arizona 

On May 9, 1972, John. Bal la  and I v i s i t e d  the Pinal  Copper area at  the 
o ld Greenback Mine, in the Copperos i ty  H i l l s ,  to c o l l e c t  an age-dat ing  
sample from the main u n i t ,  

New roads and an airstrip have been constructed into the area. On our 
way out a plane landed and we stopped to find out more. The pilot 
turned out to be a Mr. C. E. (Chuck) Cronenwelt (Tucson phone 623-I026), 
a consulting geologist. He is also on the Board of Directors of the 
Pinal Copper and Development Corporation, the major land holder of the 
Greenback Mine area. 

We toured part of the area with Chuck and learned that Dr. Tom Mitcham 
is doing an alteration study to go with Mr. Cronenwelt's I"=600 ft. 
geologic reconnaissance map. Chuck says the company has funds for 
drilling three or four holes aggregating 3000 ft. of drilling. He 
believes the drilling will start within 4-6 weeks, at which time the 
mapping and alteration reports will have been evaluated. He has said 
that we can secure the drill hole locations from him, but the drilling 
will be "tight holes". 

With the ASARCO interest, the work will be followed. 

f-.-" / 

' .  ..... James D. Sel l  

JDS:lad 

O 



~ ing geolog|st 

THOMAS W. MITCHAM 

6644 N. Amahl Place 

Tucson, Arizona 85704 

phone: (602) 297..4070 

December 12, 1972 

Mr. Edward Hopkins, Jr., President 
Pinal Copper Corporation 
401 E. Indian School Road, Suite 107 
Phoenix, Arizona 85012 

Final Report, 1972 Exploration 
Pinal Copper Property 
TI0S, R2E, Pinal County, Arizona 

Dear Mr. Hopkins: 

I shall attempt here to summarize the 1972 exploration program conducted 
on subject property, starting in March 1972 and terminating with pre- 
paration of this report. 

Mapping.--Systematic mapping on a part-time basis was conducted 
during the course of the program. This involved location of old drill 
holes, shafts, pits, and additional roads as well as geologic mapping 
and surface sampling. Contours were taken from a topographic map 

O prepared previously by Landis Aerial Surveys. 

Three maps (A,B,C) were prepared on a common base at a scale of i" = 
400'. The base includes coordination, topography, roads, shafts, pits, 
and drill holes. Copies of the three principal maps are enclosed, i.e., 
Map A (Claim Map), Map B (Geologic Map), and Map C (Alteration and 
Mineralization Map). In addition, a copy of Map D (Oxide Deposit.) on 
a scale of i" = 40' is attached. 

Drillin~.--Three vertical diamond drill holes were drilled on the 
property during the course of the 1972 program. Locations of these 
holes are shown on all three principal maps (A,B,C), and the logs 
(total 30 pages) are enclosed. The three holes are tabulated below. 

Hole Depth Bottom size Casing left in hole 

72-1 300' NQ 
72-2 3500' BQ 
72-3 1372' NQ 

Collar standpipe only 
670' 3" pipe, 2500' BX casing 
480' 3" pipe 

All holes were left in good condition and with secure caps. All drilling 
was core drilling with the following exceptions: because Hole 72-3 was 
a reentry of old E1 Paso Hole #i, it was reamed to 532' before coring was 
started; because Hole 72-2, following an unsuccessful attempted reentry 
of old Miami hole #M-2, was a 22-ft. offset of this old hole, it was 

Adrilled by rotary rock bit to a depth of 670' before coring was started; 
V 20' of Hole 72-1 was rotary rock bit drilling. 



O 

v. 

By classi=ication, the project total (5172') consisted of 3950' of 
core ~rilling, 690' of rotary rock bit drilling, and 532' of old-hole 
reaming. 

The drilling was done with one truck-mounted Longyear 44 drill by the 
Longyear Company, starting June 24, 1972, and terminating October 26, 
1972. Drilling was well executed, and core recovery was excellent. 
The total of contract drilling charges was $59,046.22, which includes 
all water and casing costs. Drill site preparation and engineering 
(e.g., logging and assaying) costs were additional• 

Drilling water was pumped from an old Miami churn drill hole, M-3, 
where the water table is at a depth of 400'. The original depth of 
this hole was 700' but it was blocked at 465' f • 

Regardless of visual core observations, pilot samples were split at 
intervals, generally 5' runs at 25' intervals, and sampling was con- 
tinuous where mineralization was encouraging. Cores and sample pulps 
and rejects are on file, presently in Tucson. Rotary cuttings from 
the first 670' of Hole 72-2 were not sampled because results of the 
old Miami hole, which it offsets by 22', were known. 

Geologic notes.--The original objective was to make a deep test 
for mineralization somewhere on the property. The approach to its 
accomplishment involved (I) the assembly and coalition of old data, 
insofar as possible, (2) the acquisition of new data by mapping, and 
(3) site selections from correlations among the combined data. 

Much of the old data is fragmental; logs and identifications for most 
OPof the old drill holes shown on maps A, B, C could not be obtained. 

Adequate logs were obtained for holes drilled by E1 Paso (2), Miami (5), 
and American Metal (4), but locations of the American Metal holes could 
not be identified. 

The general geologic setting (Map B) is Precambian Pinal Schist (includ- 
ing tuffaceous quartzites) intruded by Precambrian dikes and irregular 
bodies of quartz monzonites (equigranular, aplitic, and pegmatitic) and 
minor diorite. These Precambrian rocks are intruded by dikes and large 
bodies of Tertiary (?) andesite and irregular bodies of breccia, com- 
posed of andesite and various Precambrian rocks (some of the andesite 
on the property may be extrusive). Finally, all of these rocks are 
intruded by dikes and irregular bodies of quartz latite. Paleozoic 
and Mesozoic rocks were not encountered and must be interpreted as 
missing in most (if not all) of the property. 

All of the above described rocks are variously mineralized (MapC) over 
a large portion of the property. Mineralization consists of intensely 
silicified shear zones (with small gold shoots in the vicinities of 
the Pinal and Greenback shafts), large volumes of disseminated pyrite, 
and some areas of disseminated chalcopyrite and pyrite. The Oxide 
deposit (Map D) is a supergene enriched area which was subsequently 
oxidized. The best primary copper mineralization encountered was in 
Hole 72-2 where values generally exceed 0.15% Cu for runs of 150' and 
208' (1770-1920' and 2400-2608' respectively). 



--3-- 
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O 

No pa_ticUlar preference of copper mineralization for rock type was 
noted, but a general spatial association of copper and quartz latite 
is indicated. 

Propylitic alteration is widespread, butsericitic alteration and 
silicification are intense locally. Secondary biotite and anhydrite 
were observed in some of the cores. Flooding by primary hematite is 
common on contacts between Precambrian and Tertiary rocks. Magnetite 
in various quantities is common in Precambrian rocks, but it does not 
appear to be an alteration mineral. 

Fairly complete oxidization extends to various depths, averaging about 
190'. Specifically, the elevation range appears to be about 1820' to 
2070'. 

The present water table is about 400' below the surface, specifically 
ranging in elevation from about 1713' to 1720'. 

Acknowledgements--Under my supervision, a surface sampling was 
done by Douglas M. Martin, and core logging and sampling by Mr. Martin 
and Charles E. Cronenwett. Also, geologic mapping was facilitated by 
reference to some previous mapping by Mr. Cronenwett. Petrographic 
studies were made by James A. Fouts. Don Melhado did the basic draft- 
ing on the maps. 

Surface samples were chemically analyzed by the Rocky Mountain Geo- 
chemical Corporation and drill core samples by Hawley & Hawley Assayers 

Ch~..~_~.s, 

As previously noted, drilling was done by the Longyear Company and 
topographic mapping by Landis Aerial Surveys. 

Very truly yours, 

Thomas W. Mitcham 

TWM/cm 
Enclosures: 

Attachment: 

Drill hole logs (30 Pages) 
Map A claims 
Map B geology 
Map C mineralization 
Map D Oxide deposit 
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Co,,,,ulm,  Goo{o ;,+ 'r®|~oa° 801.355.7642 

614 13~ A.e=~o 
SJ, LA. C~:, U~I~ ~1o3 

A REPORT ON THE GEOLOGIC EXA~4INATION OF ~INING CLAIMS 
HELD BY THE PINAL COPPER CORPORATION IN 

SOUTHWESTERN PINAL COUNTY, ARIZONA 

LOCATION 

O 

The subject property consists of 64 unpatented lode 
mining claims situated on the Papago Indian Reservation and 
located on portions of Sections 28, 29, 30, 31, 32, 33, Town- 
ship i0 South, Range 2 East G. and S.R.B. and M., Pinal 
County, Arizona. Tneclaims lie within the Vekol Mining District. 

The area lies about 40 milessouthwest of Casa Grande, 
a town on the Southern Pacific railroad, 85 miles northwest 
of Tucson. The closest significant copper porphyry deposit 
is the Hecla i~ining Company's Lakeshore facility 15 miles 
east. Its reserves have been published at 470 million tons 
of sulfides and oxides, averaging 0.75 percent copper. Of 
interest is Ne~ont Mining Company's prospect 9 miles north- 
east with a reported 800 million ~ons averaging 0.8 percent 
copper. 

TITLE AND HISTORY 

O 

Portions of the claimed area have been of record 
since 1916. Although the property was once substantially 
larger elimination and consolidation of various claim groups 
has resulted in the present body of 64 contiguous claims 
which cover approximately 1200 acres and are of record a~ 
Florence, the County Seat. The Pinal Copper Corporation 1 
was formed on the basis of these claims in 1954. 

Various mining companies have examined and drilled 
this area over a period extending back into the 1920's. Much 
of the resulting information is inaccessible in company 

i. 401 East Indian School Road, Suite i07, Phoenix, 
Arizona. 
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files or has been lost. The writer was retained by the pre- 
sent owners to collect as much of this data as possible (see 
Appendix III) and to construct a geologic map of the area 
preparatory to initiating an exploration drilling program to 
be funded by Pinal Copper. 

As a first step a surveying program was carried out 
to locate claim and section markers and establish critical 
elevation control. Aerial photographs of the property were 
then taken by Landis Aerial Surveys 2 who combined the survey 
net with photo analytic techniques to produce a topographic 
map of the property at a scale of i" = 400' with a contour 
interval of 5 feet. Finally a detailed geologic map was 
prepared on this base to assist in location of appropriate 
drill sites. Drilling was accomplished in 1972 under the 
direction of Dr. T. W. Mitcham~. ~ The writer assisted in 
this drilling program and information derived from core stu- 
dies was in turn incorporated in this report. 

SU~4ARY 

O 

O 

The property lies in the extreme southwest corner of 
Pinal County. A continuous tract of 64 claims is oriented in 
an east-wes~ direction at the north end of the Cimarron ~oun- 
rains. 

The topography varies from gently rolling to precipi- 
tous at an average elevation of 2100 feet and with a maximum 
relief of about 500 feet. Approximately half of the area is 
mantled under Quaternary alluvium. 

On the eastern 1/3 of the property exposures consist 
of Pinal Schist and quartz monzonite of Precambrian age, and 
Mesozoic (?) and/or Tertiary andesite dikes and flows. The 
schists exhibit nearly vertical bedding with an average strike 
of N 75 ° W. The dikes which appear to intrude the schist also 
strike westerly but have southerly dips averaging 55 ° . A 
system of massive gold-bearing quartz veins have intruded the 
eastern claims. These commonly parallel the strike and dip 
of the andesite dikes. 

On the western 2/3 of the property irregular latite 
bodies of as yet undefined geometry appear to be encircled by 
andesite flows. Exposures of schist and monzonite are 
restricted to the southwestern corner of this area. The 

2. 410 North Central Avenue, Phoenix, Arizona. 
3. 6644 North Amahl Place, Tucson, Arizona. 
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latite exhibits a weak leached capping. The introduced sul- 
fide content prior to conversion into iron and copper oxides 
and silicates is estimated as 1%-1.5%. A portion of the 
latite noted on Map A as oxide deposit is a supergene en- 
riched area that averages approximately 0.5% copper at the 
surface. 

RECOMMENDATIONS 

@ 

I. It is recommended in any subsequent core drilling 
exploration programs of the gold-bearing quartz veins funded 
by Pinal Copper Corporation that, 

a) drill sites be located according to a regu- 
lar pattern. 

b) individual veins be methodically tested. 
c) initial drilling be limited to tests of the 

first 50 feet down dip from the outcrop. 

2. It is recommended on the basis of surface geol- 
ogy that additional subsurface exploration of the mineralized 
latite bodies includes 

a) north ½ of the Pinal Copper Extension No. 7 
claim. 

b) north ½ of the Copper Bell No. 8 claim. 
c) deepening the E1 Paso No. 2 hole. 

It is suggested that establishing geometric, strati- 
graphic and mineralization boundaries should be the foremost 
objectives of any further drilling programs funded by this 
company. 

@ 

GEOLOGY 

The strata within the claim boundaries are exposed 
along the westerly trending ridges and low hills which form 
the northern limit of the Cimarron ~ioun~ains. Additional 
exposures are visible in northerly trending washes which 
have downcut through the Quaternary alluvium and Recent cali- 
che cemented conglomerate mantle. 

All of the non-igneous exposures appear to belong to 
the Precambrian Pina! Schist Group. This is in marked con- 
trast to the Vekol ~ountains 3 miles to the north where 1700 
feet of Paleozoic strata overlie the Pinal schist. 
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Precambrian plutonic or coarsely crystalline equi- 
granular rock is represented in the area by one or more 
stock-like bodies of quartz monzonite. Age assignment was 
on the basis of weathering and morphological similarity with 
strata in other areas. In most exposures the pluton-Pinal 
schist contact was concordant with minor or no disruption 
attendant upon intrusion. Ubiquitous, narrow, vertical 
alaskite dikes and occasional exposures of pink aplites were 
provisionally included with the quartz monzonite on ~iap A. 
Their age together with some of the fresher appearing mon- 
zonites may prove to be much later in age. 

Mesozoic(?) and or Tertiary age rocks include ande- 
site, latite and diorite. ~1ost andesites appear in the form 
of dikes which exhibit variable strike and dip. Breccia- 
bearing andesites were interpreted as flows. Within or at 
the contact of various andesites repetitive introduction of 
silica insome areas produced sill like quartz veins more 
than 8 feet thick. Some of these veins can be traced for 
several thousand feet. The latites occur as irregular stock- 
like bodies. The diorite is found in both dike and stock-like 
form. 

Several fault systems appear to divide the area into 
separate blocks. The following s~rike directions of faults 
~re prominent: N 75 ° W, N 15o-40 W, N, and N 15o-40 o E. 

Alteration of the strata varies from propylitic to 
sericitic and all rocks have been silicified to varying 
degrees. Intense alteration of the monzonite locally produc- 
es a gneissic texture. The effects of alteration also blur 
the andesite/latite contacts. In the latites the alteration 
presumably accompanied the introduction of copper and iron 
~gearing solutions. Subsequent weathering has developed a 
leached capping attendant upon the formation of secondary 
iron and copper oxides, silicates and carbonates. 

Stratigraphy 

Metamorphic Rocks 

~inal Schist Group. This name is applied to the 
sequence of metamorohic rocks predominently of clastic sedi- 
mentary origin. They are characteristically well bedded and 
vary from schist to quartzite. Within the property three 
units appear to provide mapable horizons. Their contacts 
may be transitional over a vertical range of several tens of 
feet but beyond this zone the individual units are generally 
distinctive. 
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Laminar bedding is well displayed and varies from 
knife edge to ¼ inch in thickness. Foliation which is very 
prominent in some outcrops seems to closely parallel the 
bedding. Both have been inclined to within 15o to 20 ° of 
the vertical. In some areas bedding may be overturned. 

UD*z Ps - Pinal Schist 
SD*: - 
TL : 500 feet S 70 ° E from NW claim corner Kickback 

No. 4 
Light to dark gray with greenish cast (chlorite 

dependent)! specimens exhibit conspicuous satin-like sheen 
typical of schist; bedding subordinate to foliation. 

@ 

UD~ Psa - Pinal Schist argillite 
• SD, -, 421 rhyolite(?) 

TLt 500 feet S 40 W from NE claim corner Kickback 
No. 4 

Alternating dark and light gray bands of silica: 
gradational contact with Ps, sheen much reduced, with folia- 
tion subordinate to bedding which ranges 1/4-1/8 inch in 
thickness: increasing percentage of quartz fraction~ linear 
"pods and lenses of quartzite to 1/2 inch thick exhibiting 
boudinage structure. Includes a lentil of rhyolite(?) affinity. 

UD: Psq - Pinal Schist quartzite 
SD: 217 
TLt NE claim corner Big Ike No. 1 
Light pink to purple: massive: finely laminated with 

grain size averaging less than 0.5 millimeters: gradational 
to interbedded contact with Psa. 

Igneous Rocks 

Rock types in order of surface abundance are ande- 
site, quartz monzonite, latite, alaskite and diorite• The 
form of the exposed igneous rocks include stocks, dikes and 
possibly flows. The similarity in texture of intrusive and 
extrusive andesites4suggests that they may better be classi- 
fied as hypabyssal. All of the hypabyssal specimens sub- 
mitted by the writer for microscopic identification were 

O 
*UD - Unit designator 
*SD - Specimen description Appendix I 
*TL - Type Locality 
4. Hypabyssal - inclusive of dikes and flows with 

some exposures exhibiting transitional features. 
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determined to be andesites, although surface specimens col- 
lected by Dr. T. W. Mitcham as well as many intervals 
encountered during coring were identified as lati~e. This 
distinction may be of importance because of the common 
association of latites as host material for porphyry copper 
deposits. Differentiation is often difficult, however, due 
to alteration of the feldspars and map boundaries for the 
latite therefore are tentative. 

Division of the andesites into mapable units was also 
difficult. Megascopically many outcrops appear distinctive 
on the basis of mineralogy, texture, coloring or weathering. 
Under microsconic examination, however, there commonly was a 
greater variation of these criteria within a specimen than 
there was between soecimens. The effects of alteration on 
the mineral suites made recognition and correlation of the 
units uncertain. In the area extending from the Greenback 
shaft to Hopkins Wash some of the andesites are unquestionably 
in the form of dikes, possibly up to 50 feet thick. The few 
that could be so mapped appeared to maintain westerly strikes 
and 50o-55 ° southerly dins. Other andesites are vesicular, 
present a cli~kery surface or carry entrained fragments of 
underlying rock types, and may be surface flows. 

MappingLof the monzonite(s) was beset with difficul- 
ties similar to those encountered with the andesites. Fre- 
quently it was impossible to determine if the variability 
noted among outcrops reflected changes produced by alteration 
or represented separate intrusions. 

Mindful of these limitations and uncertainties the 
units on the accompanying maps are presented as a tentative 
guide to assist in subsequent fieldwork. 

Extrusive. The andesite/latite sequence share a com- 
position of cloudy feldsoar phenocrysts, quartz, sericite, 
biotite, chlorite, hornblende, with minor ~nounts of magni- 
tire, hydrous iron oxides, and accessory minerals embedded 
in a cryptocrystalline to felty groundmass of feldspar and 
alteration mineral debris. 

This basic mineralogy has been complicated to vary- 
ing degrees from the effects of deuteric and hydrothermal 
alteration. 

The fabric of these rocks seldom exhibits orientation 
of minerals even though feldspar phenocrysts locally are 
sufficiently abundant to constitute a porphyritic texture. 
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UDI A-1 - Andesite 
SDs 221 
TLs 600 feet N 45 ° W from SE claim corner Pinal 

Copper Extension No. 1 
Dark gray to dark green, finely crystalline with 

rare 4 millimeter plagioclase (pf) phenocrystsl propylitized 
and sericitized pyroxenes embedded in a microcrystalline 
quartz-sericite matrix, minor biotite. 

UD: A-2 - Andesite porphyry 
SDz 215" 
TLs SW claim corner Pinal Copper Extension No. 1 
Medium gray, porphyritic with aligned gray translu- 

cent pf phenocrysts to 1.5 millimeters, averaging 1 milli- 
meter sericitized pyroxenes(?) to 5 millimeters (possibly 
diorite fragments) in slightly pinkish matrix slightly 
vesicular. 

O 

UD: 
SD~ 
TL, 

A-3.- Andesite 
412 
200 feet N 65 ° W from SE claim corner Pinal 

-Copper Extension No. 1 
Grayish with flesh pink cast, porphyritic; gray 

translucent and cream opaque fragmented feldspar phenocrysts 
to 1 millimeter, averaging 0.5 millimeters, hornblende to 
2 millimeters fringed with sericite and magnetite and/or 
altered to chlorite, occasional pyroxene, minor biotite. 

UDs A-4,- Andesite porphyry 
SDz 222 
TL: 100 feet N l0 ° W Greenback shaft 
Pinkish brown, conspicuously porphyritic with pheno- 

crysts of sericitic centered-kaolinite rimmed pf to 4 milli- 
meters and completely altered pyroxenes to 2 millimeters. 
1 millimeter euhedral biotite flakes in cryptocrystalline 
groundmass. This unit overlies A-3 with 45o southerly dip 
in this vicinity. 

O *Indicates thin section preparation. See Appendix I. 
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UDs A-5.- Andesite 
SD, 269 
TLs 400 feet south of Greenback shaft 
Conspicuously lighter gray, fine crystalline with 

occasional 1-2 millimeter pf and 1 millimeter augite pheno- 
crysts and abundant .2-.5 millimeter biotite flakes in an 
equigranular matrix of interstitial quartz and orthoclase. 

O 

UDs A-6 - Andesite 
26~s~ 216! 218| 219"~ 235*| 227"I 276"! 209"! 264*| 

265"! 
TL, 50 feet south of Pinal shaft 
Pinkish gray porphyritic to porphyry, with opaque, 

glassy and normally zoned bimodal (±4 millimeters, ±l milli- 
meter) nonoriented pf (andesine)~ biotite flakes to 
1 millimeter: pyroxenes to 2 millimetersl chloritized horn- 
blende to 5 millimeters~ in a brown to tan, fine crystalline, 
felty groundmass composed of pf shreds, sericite, chlorite, 
quartz, iron oxides and other alteration products. 

Alteration products frequently comprise l0 percent 
of the specimen and appear as dark patches to 2 millimeters. 
Some specimens carried an estimated 1 percent sulfides and, 
depending on the degree of oxidation, present colors ranging 
from gray to green to orange-yellow. The major iron phase 
is now goethite. 

This unit probably includes material originating from 
dikes and flows. Other workers (T. W. Mitcham, personal 
communications) have noted the presence of latites in proxim- 
ity to the locations of the specimens taken by the writer. 

A more comolete breakdown of this unit has been hin- 
dered by compositional uniformity, intensity of alteration 
and discontinuous exposures. 

O 

UD, A-7 - Felsite 
SDs 230 
TL, Patio Greenback shaft 
Maroon to dark gray~ felsite, to very finely crys- 

talline with occasional very altered pf and pyroxene (?) 
fragments. This unit appears to be associated with massive 
quartz veins. It was noted above and beneath them but sel- 
dom exceeds a few feet in thickness. Post consolidation 
movement of the quartz veins frequently has brecciated this 
unit thus giving the impression that it predates the quartz. 
Due to their association and the absence of the felsite 
elsewhere, the writer suggests that the felsite may have 
somewhat predated deposition of the quartz veins: the 
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siliceous solutions later utilizing and enlarging fracture 
zones developed by the emplacement of these dikes. 

UD: A-8 - Andesite breccia 
SDz - 
TL, 600 feet S 80 ° E from NW claim corner South 

Copper No. 3 
Mottled maroon to pinkish gray~ feldspars, fre- 

quently white, fragmented occasionally to 2°5 millimeters 
generally less than 1 millimeter~ ferromagnesian minerals 
less than 1 millimeter altered to chlorite and hematite in 
cryptocrystalline matrix: locally exhibits Dseudo platy 
bedding. Characterized by inclusions of maroon andesite and 
occasional monzonite fragments to 6 inches, averages 2 inch- 
es. Possibly a surface flow or basal portion of one of the 
previously described. Overlies latite(?) 

O 

UD: A-9 - Andesite breccia 
SD: - 
TL: 700 feet N 80 ° W from SE claim corner Good Gold 
Similar to unit A-8 but contains numerous rounded 

quartz monzonite cobbles to 6 inches in addition to andesite 
-breccia. Overlies latite(?) 

UD: A-I - Andesite porphyry 
SD: 213 ~ 
TL: 500 feet W SE claim corner South Side No. 2 
Purple to maroon to pinkish gray fine grained matrix 

containing euhedral zoned pf phenocrysts to 50 millimeters, 
8 millimeters common| less abundant fresh hornblende pheno- 
crysts to 15 millimeters with chloritic biotite books to 2 
millimeters. ~agnetite and hematite occur in biotite sites. 

The 
This unit commonly occurs as steeply dipping dikes. 

linear continuity for some dikes exceeds 3000 feet. 

O 

pinkish 

UD: L-1 - Quartz-latite 
SD: L-3 of Mitcham report 
TL: Oxide deposit 
Hand Samples Porphyritic, fine to medium grained, 

Thin Section Texture: Porphyritic, fine grained 
groundmass, medium grained phenocrysts. 

Plagioclase - subhedral phenocrysts, 1 to 5 millime- 
ters in length. Strongly argillized near margins: centers 
of grains are fresh or contain a few flakes of sericite. 
Also argillized along fractures. Biotite - brown phenocrysts 
0.5 to 1 millimeter in diameter. Mostly very fresh. Locally 
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stained with iron oxide. A few grains are slightly bleached. 
0rthoclase - fine grained in groundmass. Quartz - fine 
grained in groundmass. Opaques - mostly magnetite. Some 
hematite locally. 

Difficult to estimate mineral percentage. Pheno- 
crysts make up roughly one-half of the rock. These are pla- 
gioclase and biotite with plagioclase being more abundant. 
The groundmass is almost all quartz and orthoclase, the two 
being about equal in amounts. (Description by James A. Fouts) 

Intrusive. Except for diorite outcrops in the 
extreme southwestern portion of the area all the plutonic 
representatives belong to the monzonite clan. The various 
units share a simple mineralogy of cloudy feldspars, quartz 
and muscovite mica with minor amounts of chlorite, epidote 
and iron oxides as accessory or alteration products. Leuco- 
xene, possibly a result of thermal metamorphism, was tenta- 
tively identified in one specimen. 

The feldspars and quartz crystals present a general 
granoblastic (randomly oriented) texture exhibiting sutured 
grain boundaries. ~icas, however, are sometimes sufficiently 
oriented to give some outcrops a gneissic appearance. 

In the upper reaches of Arms Wash outcroos of diorite 
were identified. The form of these reddish-brown coarsely 
crystalline rocks is uncertain as they appear both in dike- 
like and irregular bodies. 

UDI qml.- quartz monzonite 
SDI 21u s 262 ~ 
TL8 150 feet N 20 ° E from SW corner Pinal Copper 

Extension No. 3 
Light colored, coarsely crystalllne, generally equi- 

granularD, 55-70 percent feldspar, 25-30 percent quartzl 
average grain size 2 millimeter~ but locally feldspar pheno- 
crysts may reach 20 millimeters ~. The feldspar is more or 
less sericitized and surrounded by sutured, embayed and 
interlocking quartz grains. Recrystalization is generally 
present with fresh microcline replacing orthoclase and 

O 

5. In some specimens light gray resistant quartz 
grains up to 4 millimeters stand up as oval islands or "eyes" 
above the cream colored feldspar groundmass. Rock with such 
texture is sometimes referred to as "quartz-eye" porphyries. 

6. Such specimens resemble the Oracle granite of Pre- 
cambrian age. It is also quite similar in appearance to the 
Precambrian granite present at the southeastern tip of the 
Vekol Mountains. 
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plagioclase. Plagioclase crystals are commonly cloudy and 
in some specimens show replacement by secondary orthoclase 
and plagioclase. Biotite is present and in some specimens 
has been altered to chlorite and iron oxides. Occasional 
inclusions of diorite-like rock were noted. 

Stratigraphic relations indicate that this unit is 
the earliest post~Pinal plutonic intrusive. It commonly is 
exposed only in washes having been uncovered by relatively 
recent erosion. It is believed to be of Precambrian age. 

O 

O 

UD: q~2.- quartz monzonite (including alaskite) 
SD, 267 I 231": 263"I 212"| 273* 
TL: 350 feet S 20 ° E from SW corner o~ Kickback 

NO. 3 
Conspicously light colored, coarsely crystalline, 

granular, anhedral (devoid of crystal faces)1 65 percent 
quartz and crthoclase (Kf)| 25 percent, plagioclase (pf); 
5 percent mafic mineralsl grain size average 1 millimeter. 
Muscovite defines a weak foliation which assumes a gneissic 
texture typified in outcrops 800 feet ~ of the Pinal shaft. 
The unit has been strongly recrystalized with the presence 
of cordierite suggesting thermal metamorphism. 

Also correlated with this unit is a flesh pink 
aplitic (.sugary textured) monzonite(?) 400 feet north of the 
Pinal shaft. In view of the mineralogic similarity it is 
possible that qm 2 is a local alteration variety of qm I with 
the aplite possibly representing a chilled border phase. 

Also included as a subunit of qm 2 are the numerous, 
generally less than 1 foot wide veins of No. 263* (designa- 
ted + m + on the map); Mineralogically this unit is charac- 
terized by crystals of Kf (50 percent): highly sericitized pf 
(25 percent)| and mica olates up to 20 millimeters across. 
These are enclosed in gray quartz. The coarse texture, 
similar bulk composition and cross cutting relation to all 
other monzonites and schists suggest that these veins repre- 
sent a late differentiate or pegmatite stage of the monzon- 
ire intrusive event. This unit is classified as an 
alaskiteo 

.Also mapped as qm 2 is a medium grained monzonite(?) 
No. 273 whose feldspars exhibit a possible protoclastic 
(broken during flow) texture which are set in a matrix of 
light brown clear to semi-transparent auartz. It commonly 
occurs in the Psq unit as concordant narrow bands and 
stringers as well as occurring in separate outcrops. Due to 
severe recrystalization a sedimentary origin for this unit 
cannot be discounted. 
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UDI di - diorite 
SDs 420* 
TL, 400 feet N 80 ° W southeast corner Copper Flat 

(in Arms Wash) 
Red-brown, coarsely crystallinel 45 percent horn- 

blende (hb)~ 45 percent plagioclase (pf)| 8 percent quartz| 
2 percent orthoclase (Kf)~ hb and pf crystals reach 5 milli- 
meters: pf altered to sericite and epidote, reddish mottle 
and platy alteration of hb are distinguishing features. The 
locally tabular outcrop of the type locality suggests a 
dike-like intrusion, however, areas to the southwest in Arms 
Wash appear to lack a definitive geometrical shape and pos- 
sibly indicate an intrusive body. 

A fine grained variety of this rock occurs in small 
isolated outcrops in the central part of the claims. 

The age of this unit is unknown. 
date the monzonite intrusions. 

It appears to post- 

STRUCTURE 

Much of the structural history of the claimed area 
is unknown due to the absence of strata representing the 
intervals of Paleozoic to mid-~esozoic (?) or Tertiary. The 
present near-vertical condition of the Pinal Schist Group 
shows the area to have been strongly folded but regional 
studies indicate that much of this folding was possibly 
accomplished orior to Paleozoic time. The strong similarity 
of the quartz monzonite (unit qml) to other Precambrian 
granites suggests that any deformation or doming accompany- 
ing this intrusion was accomplished early in the history of 
the area. The intrusion of the andesite and latites may 
have been facilitated by the early doming or low folding in 
the area. Subsequent erosion has removed the roof of schist 
over most of the claimed area and has exposed the andesites 
as a series of north facing escarpments on what remains of 
the south dipping limb of the uplift (see Section 1). A 
portion of the schist roof appears to have been preserved as 
a down-dropped block which forms the eastern half of Hinshaw 
Peak° The structure may have been down-faulted along the 
Hopkins Wash and Pinal faults (see Section 2) or otherwise 
altered in form by the presumably more vertical movement 
associated with emplacement of the latite and coeval qm 2 stocks. 

In the Pinal and Greenback shafts numerous steep, 
predominently east dipping faults have formed small graben 
or half-~raben structures. Two systems N 15o-40 o E and 
N 15o-40 W can be discerned on Maps B and C. The apparent 
displacement noted on the main quartz vein was 20 feet or 
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less. Locally the relative movement can be interpreted as 
right lateral or as reverse with the upthrown blocks to the 
west. Reverse faulting could be visualized as a response to 
vertical uplift accompanying the emplacement of the latite 
intrusions which lie to the west. 

Surface evidence for faulting is found in the north- 
erly cross grain trend of many washes. These are in part 
the result of run-off exploiting fault breccia zones. 
Abrupt changes in strike were frequently noted adjacent to 
and within many s treambeds. In some areas, however, silica 
cemented fault breccias are more resistant than the sur- 
rounding bedding and faulZ zones are identified as low lin- 
ear ridges. 

The relation of fault zones to mineral emplacement 
is not clear. In the underground workings mineralization 
was sometimes associated with NE and ~W faults. On the sur- 
face considerable iron staining was noted on northwesterly 
faults. The Hopkins Wash fault which transects the easZ 
boundary of the Kickback No. 2 claim is a case in point. 
This fault coincides with the western end of Hinshaw Peak 
and parallels the eastern edge of the oxide deposit. Numer- 
ous prospect pits have been dug along its trace but there is 
no record of assays or production. Its genetic relationship 
to the topographic discontinuity or to the emplacement of 
copper mineralization is problematical. 

The Pinal fault, mentioned earlier, approximately 
parallels the southern claim boundary. It is traceable from 
coordinates 14,000 E to 18,000 E (see WaD A) with its strong- 
est expression from 16,000 E to 18,000 E. It is well exposed 
in Arms Wash and in the vicinity of the Miami No. 1 hole. 
Considerable brecciation along the fault coincides with the 
apparent northern surface limit of the Pinal Schist Group 
(see Section 2). Although in the P.C.C. No. 72-2, 1500 feet 
to the north, the Pinal Group was noZ encountered until a 
depth of 975 feet, this does not reflect the true displace- 
ment along the fault since an undetermined thickness~Pinal tothe 
south has apparently been removed subsequent to movementand the 
slope of the pre-fault topography is unknown. 

Mineralization and Alteration 

In a discussion of mineralization it is convenient 
to separate the claims which lie east of Hopkins Wash from 
those that lie to the west. 

O 



Page 14 

Mineralization East of Hookins Wash, Visible miner- 
alization in this area appears to be restricted to the 
N 65 ° W trending veins of massive quartz. These veins (si/ls) aud 
the andesite dikes which enclose them maintain a rather uni- 
form southerly dip that averages 55 ° • The larger veins may 
exceed 8 feet in width but even those of lesser thickness 
can often be traced on the surface for more than 3000 feet. 

@ 

The quartz is opaque and milky white in color, how- 
ever, bands of amethyst were noted in the subsurface. It 
exhibits both finely banded colloform and cockade textures 
and was doubtless precipitated (in ooen fractures) from 
solutions of colloidal silica, probably at low temperatures. 
Vein thickness is augmented by zones of breccia that extend 
for several feet above and below the quartz. The breccia 
fragments are andesite, banded quartz and second generation 
cemented fragments of andesite and quartz which evidence 
movement and the episodic nature of Vein emplacement. 

The trace of the larger veins is dimpled with numer- 
ous prospect pits, few of which exceed lO feet in depth. 
Numerous pits sampled by the United Stales Department of the 
Interior, Bureau of Land Management valuation engineer in 
1958 showed the following averages: Au .031Ag 0.1; Cu 0.15. 

Most of the early mining activity was centered in 
and around the Pinal shaft begun in 1920 and the Greenback 
shaft begun in 1922. Exploration doom did was carried to a 
depth of 150 feet in the Greenback shaft and to 688 feet in 
the Pinal shaft. Sublevels in each working follow the veins 
for varying distances along strike. Occasional winzes and 
raises sugges~ that local ore pockets were encountered. 
Mr. Paul Hinshaw stated to the writer that continuous mining 
activity in the area was susoended in 1929 upon completion 
of assessment work Derformed in the 500 level winze located 
at the terminus of the east drift of the Pinal shaft. 

Significant gold values were originally found on the 
surface at the site of the Pinal shaft but surface gold was 
absent at the Greenback discovery. 

O 

a) Greenback Mine:unverified records of assays show 
that occasional samples running to 25 ounces of Au per ton 
were recovered (see Appendix IiI). The average value mined 
would appear to be less than 0.5 ounces Au and these values 
apparently restricted to within lO0 feet or less of the sur- 
face. Samples taken by the writer averaged about .002. 
ounces Au per ton (see Nap B). 
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b) ~ Pinal Mine, values of i0 ounces per ton were 
reported in occasional near surface samples in the Pinal 
Shaft. The operator Mr. Paul Hinshaw, now deceased, reported 
dollar values (at $20.67 per ounce) which have been converted 
to the following ounces per ton: 0 feet-24 feet, 0.97 ounces 
Aus 24 feet-50 feet, 0.2-0.02 ounces Au. Values in the 500 
foot level averaged less than 0.2 ounces Au in samples 
taken by the writer (see Map C). 

Three core holes out down in 1970 in the vicinity of 
the Pinal shaft (see H. Ferrin report, Appendix III) showed 
values ranging from 0.4 to 1.69 ounces Au per ton at depths 
ranging from 75 to 195 feet as measured down the dip of the 
veining. 

The Pinal and Greenback underground workings were 
mapped and selectively sampled by the writer as a check on 
previous work. (See Maps B and C, and Assay returns i and 
2, pp. A-llsl-2.) For comparison with a more extensive sampling 
examination the reader is referred to Leonard's 1932 report 
(Appendix Iii). 

In specimens examined by the writer the ore was in 
the form of grains and flakes of free gold, sometimes in 
association with chalcopyrite, covelite, and pyrite. The 
copper sulfides appeared to be concentrated in a single, 
discrete quartz band located near the surface of quartz and 
andesite fragments. Gold is also present in the late stage, 
non-banded, intrafragmental siliceous cement. This seems to 
indicate that the copper mineralization may have been re- 
stricted to an early phase of mineral emplacement. Although 
this situation may not be typical for all the quartz veins, 
it would suggest that the eastern claims may lie in a direc- 
tion away from the principle locus of copper mineralization. 
The relationship of the quartz veins to the enclosing andes- 
ire is not clear. In some areas they appear to maintain a 
general parallelism of strike and dip. In other areas the 
veins diverge into other rock types. It seems likely, how- 
ever, that even if the silica solutions have no genetic 
relation to the andesite, emolacement of the andesite played 
at least a locally important role in ground preparation and/ 
or provided pathways for the ascending solutions. 

Other visible mineralization in this area occurs as 
extremely spotty copper oxide staining in quartz monzonite. 

Mineralization West of Hopkins Wash. The area west 
of Hopkins Wash differs in the following respects from the 
eastern portion of the property. 
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1. The area west of Hinshaw Peak has a much lower 
average relief. 

. There arenotably fewer exposures of plut0nic 
rocks. 

3. The south dipping andesite dikes are replaced by 
andesite flows which appear to overlap geometrically unde- 
fined latite bodies. Farther west, northeasterly striking 
andesite dikes with steep to 45 ° dips crosscut both the flows 
and latite bodies. 

4. Massive quartz veins are generally absent. Ver- 
tical veinlets of clear quartz are associated with the latite 
bodies, however. 

5. A weak leached capping representing a former 
sulfide content estimated at i-1½ percent is developed on 
the latite. 

Perhaps the most conspicuous feature of these claims 
is the area of copper oxide staining (see ~ap A). A minor 
area of staining also is present in the northwest corner of 
the South Side No. 2 claim. The mineralization appears to 
be related to the silicified latite bodies which stand out 
as low iron stained hills above the less resistant andesite 
(flows?). 

Discoloration is also present in the vicinity of the 
footwalls of some andesite dikes. A geochemical map illus- 
trating the copper anomalies in this area was prepared prior 
to the 1972 drilling program and is included in the Mitchmm 
(December, 1972) report. 

MINERAL POTENTIAL OF THE PINAL PROPERTY 

@ 

As was pointed out in the summaries above this prop- 
erty presents a varying mineral aspect along a median east-. 
west line. 

To the east, exploration of the gold-quartz veins to 
date indicates a narrow vertical range of mineralization. At 
least 4 prominent vein systems are present and they would be 
readily accessible to core drilling alon~ their outcrops° In 
view of their apparently constant inclination any hole drilled 
50 feet south of the outcrop should penetrate the most favor- 
able zone with a 50 foot test. Due to the type of mineraliza- 
tion economies can be affected by utilizing conventional 
drilling to the breccia zone overlying the quartz: and reserve 
coring for the zone of potential mineralization. 
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Subsequent drilling should be developed on a regular 
pattern with surveyed drill site locations and methodical 
explorationof individual vein systems. 

To the west copper bearing latites and andesites are 
present west of Hopkins Wash. Drilling programs to date 
have not yet succeeded in defining a sulfide orebody although 
1.5 million tons of 0,3 percent copper is estimated to be 
present in the oxide deposit. 

The mineral potential of this area as derived from 
subsurface data has been adequately presented in a recent 
companion report by T. W. ~itcham. The following evaluation 
is derived from surface geological studies. 

Strata which have provided suitable host rock in 
other mining areas are present~ viz. latite, andesite, 
schist, quartz monzonite and diorite. Of these only isolat- 
ed latite bodies and their immediately adjacent andesite 
cover contain copper mineralization approaching economic 
amounts. Mesozoic or Tertiary intrusions of the monzonite 
clan, the age and rock type perhaps most favorable zo por- 
phyry deposits, are either concealed or are not present on 
the surface. The monzonite mapped as qml is believed to be 
Precambrian in age and shows only very scattered copper 
staining. The monzonite mapped as qm 2 may be either a sepa- 
rate intrusion or the result of intense local alteration of 
qm 1. This unit also shows no evidence of sulfide deposition. 
It is to be noted, however, that the linear arrangement of 
the mineralized latite bodies appear to be approximately on 
strike with the qm outcrops to the east. It is not clear 
what part, if any, the qm 2 unit (or the alteration event 
responsible for it) has had in the copper enrichment of the 
latites to the west. 

On the south end of the Oxide Area the strongest 
metalization coincides with a linear, 15 to 20 foot wide 
east-west zone of translucent quartz veinlets. These are 

i~redominently vertical but 50o south dipping veins are also 
present. They diminish to an average of 1 per foot within 
15 feet of the center of the zone. The intensity of miner- 
alization simultaneously decreases from more than l½ percen~ 
Cu to an average of 0.5 percent. 

Surface mapping indicates that the latite bodies are 
the principle copper host. The outcrop pattern and geochem- 
ical sampling (T. W. Mitcham, personal communication) sug- 
gest that the main mass of these intrusive (?) bodies ~ies 
north of the southern claim boundary between the 15,500 E 
and 21,000 E coordinates (Map A). The southern boundary 
appears to coincide with the east-west Pinal fault zone 
while the northern limit is concealed beneath andesite flows 
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and Recent cover. The presence of a weak leached capping 
extending along thewest side of Hopkins Wash suggests that 
the latite intrusion(s) are somewhat elongated in a north- 
easterly direction. On the basis of surface mapping it is 
recommended that additional exploration should center in the 
area bounded by coordinates 18,000 E-24,000 E~ 10,000 N- 
12,000 N. 

Favorable target areas includes 

l) north ½ of Pinal Copper Extension No. ? 
2) north ½ Copper Bell No. 8 
3) deepening the E1 Paso No. 2 hole 

In the writer's opinion subsurface exploration funded 
by the Corporation should be directed toward the systematic 
development of a geometric, petrographic and mineralogic data 
base. Tests limited to a maximum depth of 2500 feet or less 
should be sufficient to develop the parameters necessary to 
attract venturecapital. 

Respectfully submitted, 

@ 
Charles E. Cronenwett 
Consulting Geologist 

Tucson, Arizona & ~  
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Samples 209, 215, 219, 222, 2~7, and 235 are apparently 

all andesites. They are similar in that they all have 

an abundance of plagioclase phenocrysts, a cryptocrystal- 

line, felty groundmass, and alteration minerals associated 

together in patchy areas. In 222 and 235 these patches 

have shapes reflecting the euhedral outlines of small 

pyroxene phenocrysts; in the other slides the patches 

have irregular shapes. 

Plagloclase compositions were determined for slides 

215, 222, and 227, the only ones in which this ~was possible, 

by measuring extinction angles in albite twins. Their 

compositions are approximately similar and in the range 

A 35-42. 
The apparently simple mineralogy of these samples 

has been complicated by severe alteration, which is slightly 

different from slide to slide. For example, epidote is 

present in 227 and 235 but absent elsewhere; calcite is 

present in 222, 215, and 219. Similarily, muscovite 

(not sericite, which is universally present) has been 

noted in 227 and 219 but not in 209, 215, 222, or 235. 

Iron oxides are present in all slides in varying amouhts. 

Sample 221 differs from the above in that it is non- 

porphyritic, has a high percentage of iron oxides, and 

is richer in alkali components. 

Samples 210, 212, and 231 share a simple mineralogy 

of cloudy feldspar, quartz, and muscovite. They have 

O 
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undergone nearly complete recrystalllzation; and their 

cloudy feldspars are the only clue to their probable 

igneous origin. 

The specific answers to your queries are as follows: 

i. 209 vs. 219. Both samples are andesites, dif- 

fering only in that 219 contains muscovite and has slightly 

more chlorite and calcite. 

2. 215 vs. 222. These samples are also similar, 

although they differ in detail: 

(a) The most calcic plagioclase composition of 

215 is An42±5 , whereas that of 222 is An35±5. Note the 

large error in the determinative method, however. 

(b) 215 is richer in magnetite and has less biotite 

and calcite. Note, however, that there is more hetrogen- 

iety exhibited in handspecimen between pieces of the same 

sample than between each sample. 

It is believed .that the above differences are not a 

reasonable basis for distinguishing these rocks. 

3. 220 vs. 219. These are both porphyritic andes- 

ites, but they differ in several important respects: 

(a) Phenocrysts in 22Q ~ include plagioclase and horn- 

blende. The latter was probably never present in 219. 

(b) The groundmass of 220 is distinctly trachytic 

and slightly coarser than the felty groundmass of 219. 

(c) Alteration products of 220 are mainly biotite, 

magnetite, and epidote. In 219 they are muscovite, 

A-I-2 

chlorite, and calcite. 
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It is believed that the presence of abundant horn- 

blende phenocrysts in 220 is an iuportant basis for ~ 

distinguishing it from 219. 

4. 222 vs. 221. These are similar in that 

(a) plagioclase is abundant in both~ 

(b) the alteration is particularly intense in both; 

(c) each has an intermediate composition. 

They differ in that 

(a) 222 is porphyritic whereas 221 is more equigranular; 

(b) 221 has undergone severe low temperature alteration 

(magnetite to hematite); 

(c) 221 is much richer in iron and probably alkalis. 

~. 222 vs. 227. These samples are closely similar, 

having numerous plagioclase phenocrysts~ a felty groun~- 

mass~ and similar alteration characteristics. Ohly minor 

differences exist: 

(a) Calcite is absent in 227:but abundant in 222; 

(b) muscovite is absent in 222 but present in 227; 

(c) there is no clear evidence of the former presence 

of pyroxene in 227, as there is in 222; 

(d) plagioclase phenocrysts are more abundant but 

smaller in 227. 

Thus~ these rocks may well be varieties of each other. 

6. 231 vs. 222. There is no petrographic basis 

for relating these samples; their textures, mineralogy, 

and bulk compositions are different. For example, 222 

contains more iron and is less siliceous. 
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7. 235. Sample 235 bears clese resemblance to 227, 

222, 215, 219, and 209. It appears most similar to 222 

since both exhibit definite evidence of the former 

presence of pyroxene phenocrysts. 

1212117l 

/<'~ / / 

E.A. Mathez 
Dept. of Geosciences 
University of Arizona 
Tucson, Arizona 85721 
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A-I-4 

8. 217. ~he roc~ 'is composed of close packed, equigranular 
quartz grains (av. diameter .1 mm) and interstitial cloudy 
feldspa~hic material. T~e dark bands are probably composed of 
magnetite and ~oethite. ~uartzite 

@ 
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TO$ C. Cronenwett 

FROM$ E.A. Mathe z 
Rm. 518 H 
Dept. of Geosciences 
Univ. of Arizona 
Tucson, Az. 89721 

SUBJECTs REPORT GF PET~GRAPHIC ANALYSES 
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SpecifictAnswers to Questions Posed 

X. Samples 2694, 269, 266, 269 (ppo4-8) 

I. The gradation in color of these three slides represents a progres- 
sive increas~n the abundance of goethite and decrease in total 
magnetite plus hematite in the sequence 264--~269-~2d6. Goethite 
is a hydrous iron oxide (FeO'CH) and the major constituent of 
limonite. It reoresents low temoerature alteration, that is, it 
is likely a weathering phenomenon. These three samoles are similar 
in all other respects, however; and it is also likely that their 
total Fe content is similar but sim~!y held in different mineral 
proportions. Therefore, their gradation in color does not reflect 
fundamental differences in their hydrothermal alteration. 

. These rocks are similar to the andesites previously described 
(specifically, samples 209, 219, 219, 220, 221, 227, 2~0, and 2~9) 
in that they all contain abundant plagioclase phenocrysts in the 
composition range An59_42. If a mafic phenocryst mineral existed 

in 264, 269, or 266, as it does in some of the other samn!es, it 
is now completely altered beyond reco~%nition. In any case, the 
presence or absence of mafic phenocrysts may only be useful in 
distino~uishing individual flows, which are likely isaued from 
the same vent. 

3. Sample 269 is distinguished from the above by its non-porphyritic 
and coarser texture and by its lack of alteration. Minerslogically, 
and probably chemically, it is similar, however. 

4. Nomenclature end genetic character--Accordin~ to Walstrom's 
classification, the alkali fe!dspar/plagioclase ratio of latites 
is in the range ~/~ and 5/5, whereas for andesites this ratio is 
less than 5/~. In view of the comoosition (andesine) and high 
abundance of plaEioclase phenocrysts in these rocks, they are 
all clearly andesites. 

Ohemically, these rocks appear to have all the features 
common to the typical calcalkaline andesites so voluminous in 
island arc and ether orogenic regions. These features include~ 
nsa~ly, high aluminum and relative!y low iron contents relative 
to the iron-rich middle stage differentiates of gabbroic bodies 
(the Skaergaard, etc.) and tholeiitic basalts. 

O 
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IX. Sample #X" (Pp. 6-7) 

O 

I. From observation of the handspecimen, it is Concluded that the 
andesite is pest quartz-monzonite on the following basess 
a. A compositional banding in the andesite is evident and 
parallels the contact. If the quartz monzonite postdated the 
the andesite, then it is a reasonable inference that the banding 
resulted from the forceful intrusive event. But in this case, 
parallel alignment of the numerous plagioclase phenocrysts of 
the andesite is required. Their random orientation eliminates 
this possibility. 
be Plagioclase phenocrysts exhibit no thermal effects that are 
evident in handspecimen. 
c. The formation of vugs at the contact (unassociated with veins 
or fractures) should not occur in the relatively deep environment 
into which the quartz monzonite intruded. 

. The andesite of samole "X" most closely resembles samples 219, 
255, 264, 265, and 266 since their phenocryst mineralogy is 
similar. 

I I I .  Sample 262 (pp. 9-II) 

I. The matrix is a recrystallized quartz monzonite having a character 
similar to 265, 267, and 210 (see below). 

. Xenolith--The xenolith is interpreted as having been derived from 
an igneous body having dioritic to monzonitic affinities. It 
exhibits no relic textures, which would be the exuected result 
if it were originally an andesite. (see pp. I0-II) 

IV. Sample 268 (no description) 

I. Examination in both thinsection and handsuecimen reveal that the 
matrix is a re crystallized quartz monzonite having coarse grained 
feldspar and quartz with sutured edges and cloudy plaEioclases. 
The xenoliths appear to be silicified and includes 

(a) Andesite similar in appearance to those previously 
described with numerous p!agioclase phenocrysts, epidote, 
an altered and ~unidentifiable matrix, and showing evidence 
of slight recrystallization. Its texture is well preserved. 

(b) Siliceous, shistose rock,probably of sedimentary origin. 
(c) Eyes of pure quartz havinE stnaight, well defined boundries 

and exhibiting a vague foliation. 

Samples 210, 262, 26~, 267 (pp. 9-I~) 

I. All these rocks share a general granoblastic, xenomorohic texture 
and have quartz and feldsoars exhibiting sutured grain boundries~ 
indicative of recrystallization. They are mineralogically 
similar and termed recrystallized quartz monzonites on the basis 
of their major minerals, which include K-feldspar, plagioclasep 
and quartz. 
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The differences among these rocks ares 
(a) The feldspars of 210 are extremely cloudy whereas, they are 
progressively less so in 265 and 267. 
~b) Epidote is pre~ent only in 262. 
(c) Chlorite is present in 210 and 262 but not in 267 or 265. 
(d) 265 is coarser than the others. • 
(e) 267 is distinguished from the others in that it has probably been 
subjected to thermal metamorphism. The evidence for this is the 
probable presence of cordierite, strained muscovites and quartz, the 
large grain size of the muscovites, and a distinct foliation. The 
X-ray diffraction data does not show cordierite, which must be 
present in only small quantities. (see pp. I~-I~). 

The following pages give the observational data for each samole 
examined. 
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Sample No. 213 (A-io) 

O Hand Sample: Porphyritic, abundant feldsoar phenocrysts 
uo to l" in length; less abundant hornblende 
phenocrysts uo to 3/$" in lenght. Biotite 
books with a diameter of lmm or less are 
fairly abundant. The ~roundmass is fine- 
grained with vesicles. ~he rock is a red- 
brown color. 

Thin Section Texture: Porphyritic with a fine-grained 
gr oundma s s. 

O 

!~lineral o~,y 

plagioclase (andesine) 
hornblende 
biotite 
magnetite 
hemat it e 
~ uart z 
orthoclase 
chlorite 
sericite 
kaolinite 
apatite 

Plagioclase is the most abundant mineral occurin~ 
as phenocryFsts and in the groundm, ass. The phenocrvsts 
are somewhat altered mo~lv ~o sericite in the central 
part of the cr~rstals and to kaolinite near the mar~-ins. 
Iron oxide s~ains the mar~ins. Dark creen hornblende 
also occurs as phenocrysts, buch of the hornblende was 
plucked out durin~ oreoaration of the thin section but 
that which remains shows ~'~- ~-'~÷~ is ~lo ~le alteration. ~_~ ~_~ 
fairly abundant but about 75~ j of the original biotite 

,~ has been replaced b7 cz_lormte (penninite) and iron 
oxide. ['iinor ma~ne~ite occurs in uhe ~roundmass, some 
occurs in biotite sites with chlorite and fine-~rained 
magnetite and hematite , ' .~re concentrated alon~ the mar- 
,_gins of vesicles. Quartz is a very minor constl'~uenu 
and occurs only in i;he croun~mass, dome of the feld- 
soar in th-- [~roundmass appears to be orthoclase but 
because of the fine-~r-in size no accurate esuimate of 
abunc~ance can be made. Apatite is a comron accessory 
mineral, 

Rock Eame: Andesite orpny~y 
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Samole No. : 412 (A-3) 

Hand Samole: Fine to medium Trained. Pinkish grey. 

Thin Section Texture: Fine to medium ~rained porphyry. 

d~nt euhedral pla~ioclase phenocrysts. 

iqineralo?y Est imat ed ~' 

plagioclase 45-50 

augite X 5 

biotite 15-20 

chlorite -~5 

epidote trace 

apatite trace 

magnetite 2-3 

h emat it e 

a uart z L 5 

sericite trace 

calcite trace 

orthoclase 5-10 

Abun- 

@ 

Euhedral plagioclase phenocrysts make up about 50% of 

the rock. They have a maximum length of about 1.5mm. All crys- 

tals show some alteration to a fine grained sericite. Biotite 

is the nez~ most abundant mineral occurinf" as olates similar in 

size to Pla~ioclase. idost olates have irregular edges with 

abundant fine =rained ooaGue minerals at the mar~ins. Some 

grains are partially or completely altered to chlorite (pennite). 

Minor amounts of eoidote are sometimes associated with the chlor- 

ite. Augite occurs as phenocrysts. 

The ~roundmass is composed mostly of minerals with low bi- 

refrin~ence. Some ~uartz is oresent but probably makes up less 

than 5~5 of the rock. Orthoclase is more abundant than quartz. 

Magnetite is the most abundant opaque mineral with some 

hematite. 

Rock Name : Andesite 



Sample No. $20 (di) 

Hand Sample:Red-brow, m, medium-grained rock• 

Thin section texture: Medium-grained, granular• 

Mineralo~ E st imat ed ~ 

hornblende ~0-$5 
pla~ioc!ase A0-%5 
quartz 5-8 
orthoclase 1-2 
opaques 
apatite 

Secondary ~inerals 

chlorite 
epidote 
sericite 
calcite 

@ 
Hornblende is present as prismatic crystals uo to 5mm 
in length, k~ost crystals show some replacement by 
chlorite Pla~ioclase crystals are "~ ....... • l~_ e~l~_ in shape 
and have a maximtum di~m~-ter of about 5ram. All of the 
plagioclase cr~stals are altered to sericite and small- 
er s_mounus of eDidote. Loidote is usually concen- 
trated near the center of the crystal. Duartz is 
finer-grained than pla~iociase and hornblende:. ~[o 
orthoclase was recognized in the thin section but 
st ~ ~ . ~  a~n~n~ the slabs indicated that minor mmounts are 
present. A few fairly !ar~e opaque trains are oresent 
These are ~zhite in rellecoed ll;ho indi ~ ccoinz lexcoxene 
probably formed from ilmenite, ~ ~:~aiier onaaue ~rains 
are black in reflected light indicating i~iagnetite. 
Some are oxidized to hematite. A few patches of 
secondary calcite are present. 

Altnou~h the rock is badly altered, its ~ ~exu ~me and 
mineralogy suTgest an igneous rock, probably a diorite. 

@ 
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Samole No. 421 .rhyolite 

Hand Sample: Dark gray fine-grained rock cut by a l" vein 
of light colored material. 

Thin Section Texture: Fine-~rained. 

~'iineraloyy (dark part) - 

quart z 
epidote 
biotite 
plagioclase 
magnet it e 
sericite 
an at it e 
sphene 
chlorite 

Estimated i~" 

35-#o 
15-20 
50-55 
5 or less 
5 

0 

Hinera!o~Tr (liTht eart) 

quartz 
plagioclase 
orthoclase 
epidote 
sericite 
magnetite 

The dark Dart of the rock is comoosed mostly of 
quartz, biotite, and eoidote. 0uartz and biotite are 
zeneral!y very fine,grained ~0:5mm). The auartz has 
nt~merous inclusions of fine-<rained ma<netite. Biotite 
is -reenish-brown and shows no preferred orientation. 
A very small amount of chlorite is present formin~ 
from biotite. Enidote occurs as lar~er irreiular grains 
that co, only include auartz. A re'4 latter ~rains of 
pla~ioclase and orthoclase are" present and the pla~io- 
clase is partially altered tc sericite. 

The light area is comoosed of coarser ~7rained quartz, 
olamioc!ase, and orthocls.se in rou<hly , - ~  

. ~ , e a u ~ . ~  amounts. 
Enidote and sericite are fo~in~ from oli-~,clase._ _ 

The texture of both part.s of the rock is distinctly 
..etamorp_zc. The fine-~rain size and ~ -~ .... m-ne_ ,..lo~sy sugf.est 
that the dark rock's ~ o~reno :~as a fine-trained rock rich 
in SiO 2 and relatively rich in FeO, i~i~0 and some',~lhat rich 

O in AI205 ~ 
, Ca0, and z~20~ This could have been a shale or 

perhaps an intermediate volcanic rock. The abundance of 
very fine Trained quartz night su~Test the former but one 

¢ 



! 

I 0 

I 
! 

i 
] 
] 

I 

can not be sure. The light colored part may represent 
a vein of igneous material that was metamorphosed with 
the other part of the rock or possibly could have form- 
ed by some kind of segregation process during meta- 
morphism. 
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F E L I X  K.  D U R A Z O  
WlL WRIGHT 

&RIZONA REG. NO. 5@7@ 

Mr. C. E. Cronenwett 
1050 E. 8th Street 
No. 107 
Tucson ~izona 

SAMPLE GOLD 

SOUTHWESTERN ASSAYERS • OIIEI~IISTS, 
R E G I S T E R E D  A S S A Y E R S  

P . O .  B O X  7 5 1 7  
T U C S O N ,  A R ! Z O N A  8 5 7 1 3  

(Pinal Copper Corp.) 

Inc 
A-II-I 

710 E. EVANS B L V D .  
PHONE 602-294-5811 

SILVER L E A D  

JOS. _.010770 
RECEIVED 2-4-72 
REPORTED .. 2 - - 8 - - 7 2  

COPPER ZINC 

II 

l 

I 

i 
t i °l 

NUMBER 

226 

238 

239 

240 

241 

2q-2 

243 

244 

245 

2146 

248 

2q-9 

25o 
252  

253  

-254  

OZ, , "  

.410 

Nil 

.080 

Nil 

.017 

Nil 

Traoe 

.320 

.039 

.i00 

.008 

. 0 0 3  

. 0 3 3  

.026 

.008 

.070 

¢ 

CHARGE $ 122.00 

J 

OZ.* % 

.08 

.14 

.04 

.10 

.20 

. 1 8  

.22 

.94 

1.02 

.16 

.06 

.16 

.lO 

.04 

.20 

% 

1.05 

.02 

.o4 

.09 

.02 

.24 

.35 

.01 

<.01 

.08 

.02 

Oxide%Cu, 

1.04 

.02 

% 

.03 

.07 

.01 

.19 

.33 

.01 

<.01 

.04 

• .  01 

* Gold and S i lver  repor ted in troy oz.  per 2,000 lb.  ton. 

MOLYBDENUM 
% 

INVOICE 



SOUTHWESTERN ASSAYERS ~ CtlE,~]ISTS, Inc. 

| o  
! 

I 

FELIX K. DURAZO 
WIL WRIGHT 

A R I Z O N A  R E G .  NO,  587~ 

R E G I S T E R E D  A S S A Y E R S  

P . O .  B O X  7 5 1 7  
T U C S O N ,  A R I Z O N A  8 5 7 2 5  

A-II-2 

710 E. EVANS B L V D .  
PHONE 602-2.94-.5811 

Mr. C. E. Cronenwett 
1050 E. 
No. 107 

SAMPLE 
NUMBER 

255 

256 

257 

258 

259 

260 

261 

8th Street 

GOLD 
OZ.* 

( P i n a l  Copper Corp.)  
SI LVER 

OZ.* 

JOB ~___01283 6 
RECEIVED 

REPORTED 

12-22-72  
1-4-73 

Trace .22 

.002 .16 

.002 •i0 

• 003 .14 

.003 .12 

Trace .I0 

• 006 .14 

L EA O COPPER ZI NC 
% % % MOLYBDENUM 

% 

ol 

CHARGE 

Assays :ertifiedIBy 

Rielard Ares 

$ 35.00 

* Gold and S i lver  repor ted in t roy oz.  per 2,000 lb.  ton.  INVOICE 
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AN EXPLORATION DRILLING PROGRAM PROPOSED TO EVALUATE 
GOLD BEARING QUARTZ VEINS ON CLAIMS HELD 

BY THE PINAL COPPER CORPORATION IN 
SOUTHWESTERN PINAL COUNTY, ARIZONA 

HISTORY AND DEVELOPMENT 

According to an undated report by Leonard I the se- 
ries of branching quartz veins shown on Map A were first 
staked in 1918 as the Greenback Group of 20 claims. In 1920 
gold was discovered on the surface at the site of the pre- 
sent Pinal mine shaft and in 1922 additional gold bearing 
quartz was discovered by random assessment work a few feet 
beneath the surface in the vicinity of the present Green- 
back shaft. 

By December, ].926 when continuous mining ceased, the 
Pinal and Greenback shafts had been carried to their present 
respective depths of 688 and ll2 feet as measured on the in- 
cline. During this period numerous prospect pits and sever- 
al shallow shafts from 30 to 50 feet deep had also tested 
the vein system at various locations. Since about 1930 
there has been no systematic exploratio n of the quartz veins 
although about 30 tons of ore were taken from the Greenback 
dump and the 5~ foot level in the Pinal shaft during the 
years 1939-42. 

GEOLOGY AND MINERALIZATION 

In 1971-72 the writer mapped and sampled the under- 
ground Workings and surface exposures of the gold bearing 
quartz veins as part of a general examination. Map A, ex- 
cerpted from this report, illustrates the intersecting and 

i. F. M. Leonard, ca. 1932, Greenback Mine Report, 
Pinal Copper Corporation files. 

2. F. Andrade, 1973, personal communication. 
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branching nature of these veins. The veins were delineated 
on the basis of their topographic prominence and/or continu- 
ity of exposure. For this proposal roman numerals have been 
appended to those veins which appear to have the most con- 
spicuous continuity. Prospect pits and shafts are designat- 
ed by an open box symbol. The resulting observations and 
conclusions plus data from prior reports follow in summary 
form. 

(a) The system of quartz veins appears to maintain 
a general southerly dip ranging between 40o and 60 ° with a 
west-northwesterly surface trend in excess of 3000 feet. 

(b) The thickness of the Pinal (V-A) and Greenback 
(VIII) veins is variable from 6 to 9 feet. An average thick, 
ness for all veins is difficult to estimate since there may 
be considerable enlargement at intersections. The vein 
thickness is augmented by several feet of flanking breccia 
which may also be mineralized. The veins delineated on the 
map range from 2 to 9 feet excluding intersections. 

(c) Although several sets of faults intersect the 
veins, in the underground workings the maximum vein displace- 
ment measured was about 20 feet° In general, the strati- 
graphic displacements noted were less than 5 feet. Where 
possible the location of drill sites should be biased in 
favor of these fault/vein intersections to determine if a 
systematic relationship exists between fault sets and miner- 
alization. 

(d) Observation of the zones of high gold values 
underground suggest that the ore grade mineralization may 
favor shoots which rake (pitch) southwesterly within the 
plane of the quartz veins. It follows that the south dip- 
ping Greenback and Pinal shafts begun in such shoots would 
necessarily pass out of the axis of the ore with depth. As 
the boundary of the ore is fairly abrupt it appears that the 
ore has been "cut off" in these shafts. Drilling objectives 
in the vicinity of these shafts should include the ground 
south and west of the shaft collars to explore for extension 
of the original ore shoots. 

(e) These veins with gold values contained in 
shoots resemble many other gold-quartz veins associated with 
Tertiary volcanics described in the geologic literature. 
Typically such shoots are irregular, of limited vertical ex- 
tent with values concentrated at vein intersections. The 
ore is primarily free gold, low in pyrite and tellurides 
with silver in ratios of 3 or 4zl. In addition some ore 
shoots may not be exposed at the surface as was the case at 
the Greenback discovery. 
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(f) Although the veins may be related to the period 
of igneous activity which produced the volcanic or hypabyss- 
al andesite'latite sequence, the veins cross-cut a variety 
of as yet untested host rock types. In addition to the 
presence of gold in the quartz vein system this potential of 
an associated low grade gold deposit amenable to open pit 
mining, should not be overlooked during the exploration 
drilling program. 

(g) The absence of manganese minerals coupled with 
the dense character of the quartz vein makes it unlikely 
that a zone of secondary enrichment will be encountered at 

depth. 

(h) Table 1 is a summary of assays averaged by the 
writer from prior reports or personal communication. A 
realistic evaluation of this raw data should take into ac- 
count the following variables: 

(1) mine averages are unweighted and include 
assays of unknown quantities of material 
taken from a variety of depths and loca- 
tions within a given vein. 

(2) assayers and assay techniques are of un- 
known reliability. 

(3) surface averages are from an unknown num- 
ber of veins. 

PROPOSAL 

Objective 

Of the more than 15,000 linear feet of quartz veins 
shown on Map A, less than lO0 feet have been examined in ore 
shoots of the Pinal and Greenback mines. The proposed core 
drilling will provide an exploratory examination of the gold 
bearing potential in the remainder of the vein system pre- 
sent in the eastern 1/3 of the property. This program if 
funded according to the proposal will core and test individ- 
ual veins and their associated breccia zones at approximate- 
ly 50 sites along the length of their surface trace at a 
depth of 50 feet. 

@ 

Locations 

Forty-five tentative proposed locations are plotted 
on the accompanying Map A spaced on 200 foot centers. The 
final locations will be staked after a field check of the 
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Source 

GOLD (oz,) 

Pinal Greenback 

Av. Max.* Av. Max.* Surface Remarks 

@ 

Hinshaw, P., 1920 

Defty, W. E., 1921 

Cole, F. L. 
and Linton, R., 1922 

Cole, F. L. 
and Linton, R., 1922 

Cole, F. L. 
and Linton, R., 1922 

Cole, F. L. 
and Linton, R., 1922 

Butler, G. M., 1923 

Leonard, F. M., ca. 1932 

Andrade, F., 1939-42 

U.S.B.L.M., 1958 

Ferrin, H., 1970 

Cronenwett, C. E., 1972 

(0.02-0.97) 

0.30 0.80 

0.43 1.38 1.17 1.34 

O. 14 O. 50 

0.10 

0.15 

0.50 

0.77 

2.22  

50.0 

0.73 

(0.4-1.69) 

0.06 0.32 

Defty, W. E., 1921 0.52 

Cole, F. L. 
and Linton, R., 1922 0.58 

Cole, F. L. 
and Linton, R., 1922 4.4 28.9 

Cole, F. L. 
and Linton, R., 1922 

Butler, G. M., 1923 0.37 

Leonard, F. M., ca. 1932 2.56 

U.S.B.L.M., 1958 

:Cronenwett, C. E., 1972 0.24 1.02 

.0O2 

SILVER (oz.) 

0.7 

1.14 1.3 

0.87 

0.03 

O. 41 

0.18 

66.8(not included in average) 

0.85 

4.5 

0.14 0.22 

0.I 

500 ft. level winze 

dump 

company assays 

cores  

500 ft. level winze 

500 ft. level winze 

@ 
*Max. - the highest assay recorded 
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drill sites has been made to evaluate faults, fracturing or 
other potential mineral controls and terrain conditions. 
Drill sites will be positioned relative to the south dipping 
veins so that holes to a 50 foot depth will have penetrated 
the host rock at the base of the vein. 

In the vicinity of the Greenback and Pinal shafts 
additional locations may be chosen to test for a possible 
extension of the original ore shoots in the direction of 
their apparent southwesterly rake. 

Recovery of significant assays may suggest subse a 
quent offset locations at less than 200 foot spacings for 
confirmatory tests. 

O 

Tar~e t 

The proposed minimum core footage per hole is 15 
feet. This interval should include the vein proper, • its 
associated breccia zones and several feet of potentially 
mineralized host rocks adjacent to the vein. It is pro- 
posed that cores of entire test holes be taken periodically 
to verify lithology and host rock sludge assays. In this 
respect it would be desirable ~o consider drilling bids with 
the lowes~ price per cored foot. 

Samplin~ 

The proposed sample intervals are: 

(a) 
(b) 
(c) 

sludge from drilling - lO ft. 
core from host - 5 ft. 
quartz vein and breccia - 2.5 ft. 

The more frequent sampling of the quartz vein may 
assist in arriving at reliable averages from material that 
is notable for erratic distribution of gold values. Sludge 
sampling in host rocks may be reduced to spot checks if the 
absence of values appears firmly established. Original as- 
says will specify gold and silver with retention of pulps 
for subsequent analysis. 

O 

Results 

The estimated drilling time for this project is 60 
days. Geological supervision will be kept to the minimum 
necessary to assure prompt completion of the project. It 
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will also include, drill site selection, core logging and 
transportation to assayer and storage, accounting• and final 
report. The geologist will advise the company on a continu- 
ing basis of all costs and data derived from drilling in 
order that the program will be subject to continuing review. 

Cost 

A pro forma cost of anticipated direct and indirect 
expenses is included in the comparative cost:summary, Table 
2. Total estimated cost on the basis of submitted bids is 
also summarized below. It is to be noted that bid #3 is 
based on coring the entire footage. This would, of course, 
result in a considerable increase in substantive information; 
all other considerations being equal this would be the bid 
of choice from a geological standpoint. 

#i Longyear 

Direct $21,740.00 
Indirecz 6,825.00 

$28,565.0o 

Cost Summary 

#2 Metler 

$16,978.00 
6,825.00 

$23,803.00 

#3 Loveall 

$17,040.00 
6,825.00 

$23,865.00 

Respectfully submitted, 

Q_..~arle dE(_ Cronenwe tt 
Consultin~ologist 

@ 

Tucson, Arizona 
March, 1973 

I; r i / J  l .~¢~;~ v'~" , " '~ 

\ \  ~,.. ,_. '1.~:/ / l  

SEAL ~ O~y 



. 701 West Drexel 
Tucson,< Arizona 85706 

L- ~,~arcl~ 26, 1973 

O 
Pinal Copper Company 

Re: Drilling Pro[~ram planned 
South of Casa Grande 

Concerning drill program you presently plan near 
Casa Gr~nde, Arizona, i, Willsim Loveall, Drill Contractor, 
agree to core drill at the sites designated and prepared by 
the Company, and to provide the following: 

I. All persolmael. 
2. Drilling equipment. 
3. Supplies necessary to perform reeuested drilling, 

including water, drilling mud, cement, etc., 
except where qualified below. 

4. Core boxes, properly preserved ~ud marked. 

@ 

Drill size will be B.X.W.L. Compsmy will not be 
responsible for the cost of any supplies used, lost~ damaged 
or stoleu duriug vhe project, our will reimburse contractor 
at cost for a:ny casing left in the hole at Comp~ly's request. 

Pinal Copper Company will compensate me for the 
drilling, based on t h e  foliowin{~ scbedu!e: 

i. $6.00 per foot from 0 - 500 ft. 
$7.00 net foot from 500 - I000 ft. 

2. Company will reimburse contracVor at cost 
+5% for dri]!in[~ ~lud, core boxes m~d cement. 

3. Compemy a~rees to pay 1/2 of bit cost, should 
bit cost exceed ~2.00 per foot. 

4. Pinal Copper Company will insta!l numn ~d pipe 
for wa~er, or contractor will install at cost +i0%. Should 
difficulty smise with wa~er circulation, Company agrees to 
reimburse contractor the cost of supplyin~ water. 

5. Compau~y will pay a fee of ~I.00 per mile for 
mobilization and demobilization. 

6. Contractor will nresent a statement at the end 
of each two-week period for dDilling completed. 

7. Dog, m-time will be paid by Company at $25.00 
per hour. 

8. Any required Cat work will be at Company e~pense. 

William Loveall, 
Drill Contractor 

C Onur ~,c C or ~--~ 

O 
C crop a n y  
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G E N .  OFFICE . MINNEAPOUS, M I N N .  

March 20, 1973 

Mr. C. E. Cronenwett 
350 North Silver Bell Road 
Apt. 96 
Tucson, Arizona 85705 

Attention: Mr. C. E. Cronenwett 

SUB JECT: 
PROPOSAL ~'~HICH ~IILL COVER YOUR PLANNED DRILLING PROGRAM 
LOCATED APPROXIMATELY 45 MILES SOUTHWEST OF CASA GRIhNDE 
ARI ZONA 

Gentlemen: 

i. In response to your telephone call outlining your program, 
we are pleased to submit our proposal as outlined below. 

2. It is our unQerstandlng" " that your minimum program will con- 

sist of approximately 2,000 feet of drilling to be carried out 
in 50 holes. No hole is expected to go beyond the depth of 75 
feet. 

It is understood that you will prepare and maintain d:e nec- 
essary access roads and construct the required drill sites 
including mud pits if necessary. 

3. For the work as outlined above, we propose to furnish one 
truck-mounted Longyear drilling machine together with all the 
required accessory equipment including water and service trucks. 

We will expect to carry out the program working on a one 
shift per day, six day per week basis. 

4. We will carry Comprehensive General Liability and Automobile 
Insurance cov4ring personal injury and property damage and also 
statutory Workmen's Compensation Insurance. Certificates showing 
these coverages will be furnished upon request. 

5. Based upon conditions which we expect to prevail on this work, 
we are pleased to quote as follows: 

a) Mobilization and demobilization of 
personnel t ...... $465.00 lump sum/rig 

• , .... ?~,~'~J~' ~, ............... .~" C, ONSULTI~'G GEOLOGTSTS . DR LLING EOUIP~ENT M~NUFACTURERS " 



lO 

O 

O 

Mr. C. E. Cronenwett -2- March 20, 1973 

b) 

c) 

d} 

e) 

f) 

g) 

Overburden drillinqthrough 
allJ~-i- materi~i--2- 

4-1/2" or 3-7/8" size 
0 to 50 fe i depth $6,30 per foot • et n ................. 

c o o .  

Diamond core d r i l l i n ~  - 

NXL BXL 
0 to i00 feet in depth .............. $10.00/ft. $9-~0/ft. 

R_eaming, if reguired and where applicable, will 
be carried out at 55% of the above outlined prices. 

NOTE: In computing the price schedule in the core 
drilling and reaming section, we provided for $1.50 
per foot drilled or reamed to cover the anticipated 
diamond and setting charge expense. In the event 
the actual diamond bit expense should exceed the 
$1.50 per foot allowance, it is understood that 50% 
of such excess expense will be invoiced to you. 

Diamond bit expense will be computed by using $12.50 
per carat price for diamonds consumed plus applicable 
setting charges for the size and type of diamond set 
items used, divided by the footage drilled. 

Rig time - Time spent by 
crews performing cementing 
activity, installing or 
pulling casing or performing 
hole stabilizing or hole 
plugging activity will be 
invoiced at the rate of .................. $25.85 per hour 
for each 2-man drill crew. 

S_tan~x time or delays for 
your convenience or for which 
you are responsible, cement 
set£ing time, time spent 
moving from hole to hole and 
rigging, all time spent rigging 
well equipment over old drill 
holes as well as rigging down 
the well equipment will be 
invoiced at the rate of .................. $19.50 per hour 
for each 2-man drill crew. 

Cemen , drill mud, additives or other hole 
stabilizing or hole plugging materials consumed 
in the program will be invoiced at our jobsite 
cost plus a 10% handling charge. 
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Casing lost or left in holes at your request 
will be invoiced at our replacement cost, 
jobsite basis. 

O 

i) Water truck service - 

i) Truck rental charge ................. $300.00 per month 
plus 20 cents per ntile 

2) Charges for water at its source 
will be invoiced to you at our cost. 

3) A separate fulltime water I 
truck driver, if required, 
will be furnished for ................. $6.50 per hour 

4) Pumping equipment as well as 
casing and all related pumping 
supplies will be furnished for ...... $150.00 per month 

j) Core boxes, cardboard type, 
~ Y - ~ e n  feet of core in 
either ~AXL or BXL size will 
be invoiced at ............................ $1.25 each 

6. Cores obtained in the drilling program will be turned over to 
your representative at the drill sites in containers furnished by 
you or by the Longyear Company as outlined above. 

7. Invoices covering the work performed will be prepared as prompt- 
ly as possible after the fifteenth and last day of each month and 
payment shall be due within twenty days from your receipt of invoice. 

8. This proposal will serve as the Agreement for the performance 
of the services and the furnishing of the equipment as described 
above if accepted by you and returned to the Longyear Company at 
its Phoenix, Arizona office within thirty days from date hereof. 

R. R. Muncy : stub 

ACCEP TE D : 
Company 

By 

Title 

Sincerely, 

LONGY~AR C0MPA/~y 

~ o ~ u ~ e r ~ n  Z ~ o ~  
C o n t r a c t  D r i l l i n g  D i v i s i o n  

Date 

O 
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10 R. Eo Metier Co° 
6171 E° Bellevue St° #14 
Tucson, Arizo 85712 

- • k 

O 

Mr. C. Eo Cronen~ett 
Pinal Copper Corpo 
350 No~ Silverbell Rd #96 
Tucson, Ariz. 85705 

Dear Mr. Cronenwett, 

In response to your inquiry I wish to submit tanative prices for your 
drilling near Casa Grande, Ariz. 

(1) Mobe and de-mobe $io00 per mile from our Tucson, Ariz. yard and 
return° 

(2) Rotary drilling to lO0 ft. $4°50 per ft. 
(3) Diamond spot coring h~--~lO.OO per ft. ~[--$9o75 ~ per ft. 
I~I Diamond cost over $2°50 per fto ~ll be invoiced. 

Access roads and drill sites to be prepared in advance by your 
copanyo 

(6) Drilling water source to be arrainged by your company. We ~ll 
supply a pump, if necessary and install for time and materials. 

Thank you for the opportunity to quote on this project. 

Accepted-.- 

Yours 

J ~ & . d . - ' - 7 " - -  

Ro E° Metier 

0 



/ ......... P~'.~le 

I- ......... T ~  c..k 
! . : .  ~ u ~  

i l  
- • I 

I I 

! I , 

13v~lh~ 8 

m m m 

:i I 
• I 

. . . . . . . . . . . . . .  i.:i 

~ , ~  

I j 

-'~ b~%" 1 , , 

I 

~) co,-,'i',,-,cl~o. 

. . . .  5C 
50 

I 

-1 vv,~&So.%~ni ~ . - ' I "  ~ .  i o 
) ant!,a a 4. ~ t  

.9 c - ~ ' , ~  I 

.) ~o~.,- • 

T'v,..~ 
. . . . . .  p ~  

I~~ 

q . ~ l  
1 
! 
I 

- -  • I . . . .  

~ c  

z ~  

"2-qC 
3~ 

I 

. . . .  i . . . . . .  

| . . . . . . . . . . . . . . .  

::i~i!i ~ 
- - I 

el) 
(,z) 

(2) 

, '~1. i1,1 , . ~ l j  

<4) 
C4) 

I 

. . . .  . . . . . . .  [ . . . .  . .  

I ~': (o'- 2"\ . 
. . . . . . . . . . . . . . . .  • .~  , . L . :  LL~_. 

' " i . . . .  V 

................... i !?.I)7a0 Or I 

I 
. . . . .  I 

2.40 

. . . . .  l . . . . .  

. . . .  i . . . . . .  

I 

. . . .  i . . . . . . . . . . . . . . . . . . .  

I q r  
. . . .  i r. ........ I! - 

" " " . . . .  . . . .  I " " 

• L ,  ,ft. 
~ ' ~ ' ~ " ~ n ~ l # ' ~ l ~  ~ " ]I ' ' ~ ' ~  f "  ' .% P "  - 



i % ~ ~  ~ ' -  

l ' ~ e &  

t ~ , ~  

~ . 4 0  t ]  • ( • 
] . . l] [ ) l " 1 ~ 0  Oil O (  B . "  

I 

I 

. ,  ! ! 

, f  

:..bt~e."V ' 2 . ,~7~ '  , 0, '3 

~ ~e,qlS'. ~ 

I 

1 I 
I i 
' t 

O. 

t • 

" I " • 

, .  . • 

• I 

I " 

l 
I 

...... :11 ~ ~i 

• . . • • 

• I 

I 

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

~4o I (. I . . . . .  I) . . . . . . .  
- I • 

[ "  

i 

i 

I 

• I " " 

I , 

I 1 

,(49: i .............. 

!i 

• ::3~,.0. d.:~;: 

b i i5~ 6-40 ,"," 

!7, 0 ~0, e:,,'~, 

• 7 E b  ~CO 

12 EO c ~  
I '2 Z" o 3  

~ O C O .  C O  ; 
] 

~ 2 : 2 : £ c 0  



~ O O , "  
[ %  - '  

h " ; ~ '  c--- 
~J 

I.~L 
• ~L 
' 0 ..'( 

. j~ ..'" 
. . . . .  

• ~ ' " 

. "  

" ;  ..-'" "7": 

2 6 6  • 

i:i 2 0 9  I "  ~ ". 

A -  i O  

Psq-'- \ \ ~ / .  :. 
/ . : .  

% . . . . "  , . .  
>$  ; .  , : ' a  • .  • . ; ~ "~. 

~..T~ .....;:.: 

i/. ! 

. t  

• ..:.- I~ 

. . j :  , /  
• + . * 

>~ £ . : "  ..' .... 

"' ( '~ '  " " ' "  l ~::(i + 
Y 

K I C K  B A C K -  ~ .. 
Z . .  ' ~ ' " b  

i .: " " "  " • / 

£ ' 6  # ' - : : . Z  " ~ . r . . . .  " ' l  

,," 2 6 7  , " 
• ~ .; 

~,  ~ ..,:.Ps0 . . 1 

: ' . . .  " * -  , ; ' P s q  . : ~ ' " l ' - '  '~ % * • . , . .  

i , ; ' 3 " ,  t .  , 

. .  

] :t~ ~ . '  
i ~ .  i 'x 

] , /  

• . ,  ".. 
/ . • / 

: j  . . . . .  ~ . . . . . .  J ... .- + . ,  > . . . .  . . 

> . . . . . . .  - . "  . +  : . '  . . . . .  

- , i ! .... .. t"- I . . . . .- '"  ~ ,9  

S I  ....... :: t: 

• ,z"..- " [ . . . -7:.: .  i 

.-,,0 

• :.,.'., :. ~..:., 

• .-" / : J } . '  

. . , , ,  - . .  , - 

A - G  ") . " ' '  

+ 

• ~; q m  I 

." i 

i i ' i  ~ ..- " " . ; 7 .  

+ , 

- J  

11.  ". 

x 
W 

" : D  - - 4 - -  

I D  

; g \ 
_ /  h _  

P s o  

"T 

'-, ~c~ ._\l C ~ J ~  

• - ;.~ , ~: 

; --"~'--_,_:,_~_~_:;.> ~ ;,,',. . . i  ~- 
P s  ' "¢ ; . "  " - t ""  " PSO I 

, . . : .  
~ : - - - ~ 7  

+ t '  

~ 4 0  p $  

/ . "  

" : .  ~ 

. ~'~, ." "" ." = ~ = - - - ' ~ 0 " " : ~ -  

s ~ : ~ i '  .i.. so --~---t_~ ~ ~-. "r . . : : . . . ,%,  
. : - 4  \ < -  . 

; "% -..: ' ~  ~ s - -  ! 2 . - .  "~. 

" : ~ "~.K'~ - "- ~---''-:~ " "' 

-.:.: ' .  : .  

* - , ,  

~ . ' z  . 

" . + ~ 0 ' i  

_J; " ~"es  

~ U ~  i " .~  

,t/ft." ,, ~ ,, ,~'. • , i i . t  

210 

"tJ • +~Y 
q m  2 ~ " : ' i  " s ' ,  . ' "  . . . .  . 

: I .L! o A - I  

, : ' ~ ' . ' : ' - , ~ "  A-~  , . ' .  : 

' 

' " - " - ~ - ~ - ' ~ - 1 1 1  " ~ '  - ; * = - -  r -  

- 

~AP A 

/ q u a r t =  vein 

8 tentative drill site 

i 

"1~:" A-~ ~ ? ,  _v.xi 

' ,,.,.~,. ~ - . . .  ~ . . . / -  . /  

ID  

, " \  , t .,' / 

/ -  

r 5C . - .  - -  

A-5 I 

r r 

i 7"- 

f 



0 AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 19, 1973 

0 

TO: W.L. Kurtz 

FROM: J .  D. Sell 

Greenback Prospect 
Pinal Copper Company 
Pinal County~ Arizona 

SUMMARY 

Approximately 4,800 feet of core from four wide-spaced d r i l l  holes on the 
Greenback prospect were examined by ASARCO personnel. A mid-Tertiary 
andesite-latite-monzonite porphyry intrudes the Precambrian Pinal complex 
and is variably pyritized and altered throughout. Copper mineralization 
is limited to a near surface, sub-economic oxide zone and two restricted 
sulfide intercepts of less than 0.3%. 

Favorable alteration zoning diminishes below 1900 feet in the deep test and 
does not !mply a better target at depth. The possibi l i ty  of lateral increase 
in alteration and mineralization s t i l l  remains, but is not supported by the 
surface mapping. 

The presence, however, of  th is  type of a l t e r a t i o n - m i n e r a l i z a t i o n  in a la te ,  
m id -Te r t i a ry  in t rus ive  is considered anomalous and may be j u s t i f i c a t i o n  for  
f u r t h e r  regional reconnaissance. A program aimed at locat ing covered Laramlde 
intrusives with greater associated mineral potential in the surrounding a r e a  

would appear jus t i f ied .  

o 
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TEXT 

Steve Davis and I logged (Nov. 13-16, 1972) the avarlable core of the drilling 
at the Greenback Prospect held by the Pinal Copper Corporation (401 E. Indian 
School Road, Suite I07, Phoenix, Arizona 85012, phone: 279-6402. Edward 
Hopkins, Jr., President). Dr. Tom Mitcham, consultTng geologist, made the 
core available after being contacted by the principals through Bob Crist. 

Mitcham submitted a preliminary map showing topography, claim outline, old 
drill holes, and current (1972) drill holes. This map is bound with the file 
copy. ASARCO is also scheduled to receive a copy of Mitcham's final report. 
Attached to this report is the ASARCO Papago Central Project map of the 
Greenback area with the new drilling added. 

Five holes were logged. El Paso had previously drilled EP-I and EP-2, while 
Pinal Copper recently completed 72-I, 72-2, and 72-3. The hole data follows: 

El Paso drilling 

EP-I, terminated at 530 feet. 
EP-2, terminated at 320 feet. 

Pinal Copper drilling 

72-I, terminated at 300 feet. 
72-2, terminated at 3500 feet. 
72-3, deepened EP-I from 530 to 1372 feet. 

The d r i l l  logs have been placed with the f i l e  copy with summary logs submitted 
as an Appendix to this report. 

Based on accumulated data, the followlng features are revealed at Greenback. 

The Greenback area is a mid-Tertiary intrusive complex. K-Ar age date from 
the la t i te  monzonite near EP-I has an isotopic age of 23.5 , 0.9 m.y. based 
on b io t i te  (Balla). The area is an andesite porphyry with a core zone of 
l a t i t e  to monzonite porphyry with numerous zones of incorporated Pinal Schist 
and al l  cut by various breccia dikes and masses. 

As shown by ASARC0 mapping (Davis & Kinnison), the area is zonally altered from 
a r g i l l i c  in the central to various degrees of propy l i t ic  on the edges, with 
some minor quartz-serici te development and superimposed by varying amounts 
of s i l ica flooding. The surface rocks have undergone heavy supergene destruc- 
tion with resultant a r g i l l i c  al terat ion type. The primary alteration intensity 
varies from strong in the area of EP-I to weak outward to 72-I on the west 
and EP-2 on the north. Pyrite content also varies from l% (or less) in the 
central zone to plus 5% on the fringes. Minor copper mineralization is 
controlled by the intensity of quartz-serici te alteratlon and in part by the 
intensity and type of s i l i ca  veining and flooding. 
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Drill hole 72-2 contained the apparent better values (less than 0.1% Overall), 
but the surface copper oxide staining is in the lower pyrite area to the east 
in the central zone. However, the drill hole EP-I in the copper stain shows 
a rapid decrease and ending of the copper values shortly below the surface 
(± lO0 feet). The two deep holes (1372 and 3500 feet) show increasing amounts 
of latite-monzonite porphyry and quartz latite-monzonite porphyry at depth. 
In drill hole 72-2, the alteration-mineralization increased from incipient 
argillic-chloritic alteration, with less than I% pyrite, early in the hole 
to increased silica and weak but widespread argillic-chloritic alteration and 
increased pyrite down to 1900, where quartz-sericite-kaolinite is found in 
quartz-rich monzonite; after which it rapidly decreased to the bottom of the 
hole at 3500 feet. Gypsum veining does increase in drill hole 72-2 near the 
bottom and suggests the deeper monzonitic core zone. 

Previous (Kinnison) bulk sample geochemistry and composite spectrochemical 
analysis results suggest, within the area of stronger alterat ion, a gain in 
copper, potassium, sodium, magnesium, and probably aluminum, iron, and 
manganese. The central zone is depleted in lead and probably vanadium. 

Overall, this mid-Tertiary complex shows more alteration and mineralization 
than most other complexes of this age. Others of this class may be Rock House 
north of Superior and portions of the Turkey Creek complex in the Chiricahua 
Mountains. Perhaps this suggests that the later intrusive complexes will 
contain abnormal amounts of alteration-mineralization i f  they are within the 
primary lineament (conduit) zones along which the productive porphyries were 
produced. I f  so, continued search in the Table Top-Vekol area might turn up 
one of the earl ier productive porphyries. 

The core, especially in the intrusive breccias, was searched for clasts of 
an older copper-bearing material, but none was found and i t  is concluded that 
the Greenback complex was not emplaced through an earl ier productive complex. 

James D. Sel 1 

JDS:Ib 
Attachs. 

cc:  SRDavIs 

(NOTE: F. T. Graybeal brought to our attention the reference by Mac Namara. 
The formation of b io t i te  pseudomorphing hornblende is found at 
Greenback and may offer more guidance than what was gleaned by Davis 
and myself in our logging.) 

O 
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0 APPENDIX: SUMMARY OF THE LOGS 

O 

El Paso- l 

0-370 Andesite porphyry, minor argillic alteration with silicification. 
Oxidized with minor copper stain. Some Precambrian gneiss-granite 
complex (Pinal Schist). 

370-530 Andesite porphyry with incipient chlorite alteration. First pyrite, 
but oxidation continues to 485 along shears and veinlets. Weak 
quartz veining with some quartz-sericite, minor pyrite (0.5%). 
Also some Precambrian complex, basalt dikes, and breccia develop- 
men t. 

Pinal Copper 72-3 (Continuation of EP-I) 

530-689 Andesite porphyry and Precambrian Complex in about equal amounts. 
Units have chlorite-clay alteration with fine-grained pyrite (0.5-1%) 
throughout and some magnetite in Precambrian complex. 

689-702 Intrusive breccia (4') containing subangular fragments of gneiss 
complex, quartzite (?), fine-grained and coarse-grained andesite 
porphyry set in matrix of coarse-grained andesite porphyry. Weak 
argillic-chlorite alteration with pyrite in ferromag sites. Quartz 
latite-monzonite (9') with argillic-chloritic alteration and silica 
flooding. Cut by quartz and quartz-pyrite veinlets and with 
disseminated pyrite (2% total sulfides). Intrudes unit below. 

702-1116 Precambrian complex, mainly of argillaceous and siliceous banded 
gneiss units. All cut by minor quartz veining and minor pyrite 
(less than 0.5%) in weak a rg i l l i c - ch lo r i t i c  alteration cut by 
numerous shears and fractures as well as by dikelets of andesite 
porphyry, breccia, and latite-monzonite. Strong fault-gouge zones 
at 806-814 and 1099-1107. 

1116-1339 Latite-monzonite porphyry with andesite porphyry core zone. Weak 
a rg i l l i c  alteration, sl ight chlor i t izat ion of ferromags, and weak 
s i l ica flooding increasing with depth. 0.5% pyrite. 

1339-136.1 

1361-1372 

Intrusive breccia of Precambrian complex and monzonite porphyry set 
in medium-grained monzonitic matr ix.  

Precambrian complex with weak quartz and py r i te  veining in s i l i c a  
f looding.  

End of hole - -  capped for  reentry. 

O 
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El Paso - 2 

0-148 

148-220 

Latite-monzonite porphyry. Weak argillic alteration with silica 
flooding. All oxidized with I-3% former sulfides. Cut by numerous 
shears and gouge zones. 

Latite porphyry. First pyrite (I-I/2%) wlth increasing argillic- 
chloritic alteration and silica overflooding. Numerous gouge and 
shear zones. Pyrite increasing to 5% predominantly in ferromag 
sites. 

220-320 Latite porphyry. Moderate to strong argillic alteration with 
increasing chlorite (to 248 ~) and silica overflooding. Decrease 
in quartz veining. Pyrite at 2-3%. Strong gouge and fracture 
zones throughout. 

End of hole. 

Pinal Copper 72-I 

0-131 Latite-monzonite porphyry. Strong hematite flooding, totally 
oxidized, probably 4-8% total former sulfides. No copper oxides. 
Somewhat chloritized with weak argiilic alteration. Numerous 
shears and fractures. 

131-187 

187-256 

256-300 

Latite-monzonite porphyry. First pyrite, 2%, as disseminations and 
replaced ferromag sites. Moderate argillic alteration with weak- 
moderate silica overflooding. Highly broken by fractures. 

Latite porphyry (dike?). Very dark matrix with large feldspars, 
sparse epidote, moderate chlorite with very sparse pyrite. Some 
shearing. 

Latite-monzonite porphyry. Weak a r g i l l i c  a l te ra t ion ,  some increase 
in ch lo r i te ,  and moderate s i l i ca  overflooding. 2% pyr i te .  
Decreasing amounts of pyr i te  and a r g i l l i c  a l tera t ion below 285 feet,  
but increasing ch lor i te .  

End of hole. 

Pinal Copper 72-2 

0-670 Rotary? No core avai lable. 

670-843 Lat i te  porphyry. Moderate a r g i l l i c - c h l o r i t i c  a l terat ion with 2~ 
pyr i te as quar tz-pyr l te  replacement of feldspar and ferromag s i tes.  
Some hematite flooding to 720, Si l ica flooded zones wlth increased 
pyr i te .  Cut by few gypsum veinlets and intrusive breccia d i ke le t s .  

L .  . -  
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843-868 

868-I012 

1012-I061 

1061-1112 

1112-1213 

1213-1275 

1275-1464 

1464-1764 

1764-1845 

- 7 -  

Basaltic andesite dike with intrusive contacts on both sides. 

Latite-monzonite. Incipient argillic-chloritic alteration, quartz 
flooding and 2% pyrite. Cut by crushed zones with mixed breccia 
texture. All has bleached appearance and cut by gypsum, quartz, 
pyrite, and pink alunite(?) veinlets. 

Precambrian gneissic complex cut by dikes of above material. Incipient 
bleaching and clay-chlorite-pyrite development. Numerous small shears. 

Intrusive breccia of latite porphyry with Precambrian complex clasts. 
Alteration-mineralization as above with lower (less than I%) pyrite. 
Steep shearing and breccia-gouge zones. 

Latite-monzonite porphyry with incipient argi l l ic-chlor i te alteration 
and minor quartz flooding with pyrite (less than l% total). Some 
shearing and breccia zones. 

Latite-monzonite porphyry completely replaced by sugary s i l ica 
groundmass with visible argil l ized feldspars. Some brecciation and 
few si l ica-pyr i te veinlets. Grades downward into intrusive breccia 
of medium-grained latite-monzonite with weak arg i l l i c  alteration, 
s i l ica flooding and sparse pyrite. 

o 

Precambrian complex with quartz-clay-chlorite development along 
schistosity. Silica overflooding with some pyrite, quartz-pyrite 
and specularite-chalcopyrite and bornite(?) in f i r s t  55 feet. Minor 
zone of quartz-breccia. Pyrite (2%) and quartz increasing along 
wlth chlorite latite-monzonite porphyry and andesite porphyry°dike]~ts " 
down to ]390. Alteration and mineralization then decreasing with 
exception of si l ica flooding. 

Latite-monzonite porphyry with high quartz content as si l ica replace- 
ment of groundmass. Disseminated pyrite and quartz-pyrite stockwork 
vein:lets, grading downward into decreasing si l ica flooded porphyry 
and into si l ica breccia with abundant Precambrian complex units 
containing weak clay-chlorite development (1631-1701). Quartz 
latite-monzonite with high si l ica matrix content be]ow with 
decreasing amounts of quartz and pyrite veining, some disseminated 
pyrite (1% total). 

Precambrian complex with porphyry zones. All with weak quartz- 
a rg i l l i c -ch lo r i t i c  alteration, and disseminated pyrite (+|%). Some 
specularite-pyrite (up to 10%) in porphyry areas. 

O 
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1845-2225 

2225-2472 

2472-2652 

2652-2720 

2720-3000 

3000-341i 

3411-3500 

Quartz latite-monzonite porphyry. First 20 feet strongly altered 
with quartz-sericite-kaolinite in feldspars and complete chloritizatlon 
of biotites. Quartz and quartz-pyrite veining and disseminated pyrite 
(+5% total sulfide). Amount and strength of alteration-mineralization 
decreases continually with less than I% total sulfides by 1937 feet 
and by 2000 feet becomes very fresh looking, low pyrite (less than 
0.5%), and minor bleached envelopes, some pyrite in ferromag sites. 
Some crushed and sheared zones. 

Quartz latite-monzonite porphyry. Weakly argillized feldspars and 
weakly chloritized ferromags (mainly biotite). Few quartz and quartz- 
pyrite veinlets with alteration envelopes. Minor zones of quartz 
monzonite dikelets, basic inclusions, basaltic dikes and crushed zones. 

Quartz latite-monzonite porphyry with weak argillic-chloritic 
alteration, but increasing quartz flooding and quartz-pyrite veinlets 
(1% pyrite) with some magnetite, and chalcopyrite in smoky silica 
z o n e s .  

Latite porphyry. Dark subvolcanic matrix with weak alteration. Cut . 
by more silicic zones showing bleached envelopes. Ends in shear zone. 

Quartz latite-monzonite porphyry. Weak argilIic-chloritic alteration 
with heavy quartz flooding and numerous quartz and quartz-pyrite 
(1% total pyrite) veinlets. Some magnetite. One veinlet of moly at 
2804 feet. Shear zones present. Rock unit texture is variable 
depending upon amount of silica and alteration veining. 

Quartz latite-monzonite porphyry. Weakly altered with some epidote 
spotting~ Scattered but increasing gypsum veinlets with some pyrite, 
chalcopyrite and galena, reaching maximum of 2% gypsum at 3100 feet. 
Continued shearing, latite dike features, and low (less than 0.5%) 
pyrite. Gypsum diminishing below 3360 feet until contact below. 

Quartz latite-monzonite porphyry. Moderate quartz-argi l l ic-chlor i t ic 
alteration in mixed lat i te  and monzonite units with increased shearing 
and mixing of alteration features. Some quartz and pyrite veining 
(less than 0.5% total sulfides). 

End of hole. 

0 
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Showing El Paso & P[nol Copper Drill Holes • 

E X P L A N A T I O N  

.,... ,," "" Contact 

.., . .~ , . '"  Poellblo Contact 

• . . . *  Limit of OutCPop 

Limit of Al~er~tlon-MlneraN2ation 

ca" Churn Drill Hole 

on. D~omoad Drill Hole e 

ROCK TYPES 

Volconlclt UndlffsreMIoted 

POST MINERAL 
PRE MINERAL 

Andeslfs and Andlsits Porphyry 

Lotite and Monsonlt¢ Porphyry Comp[ox 

Plnol Schist 

Grontfe, Pro-Cambrian 

SIllcFtlsd Zono-Molllve Ouort= 

* = . 
' . , ** .' BreccFo Zone 

ALTERATION - -  MINERALIZATION 

Strong Alterohon--Slllclhcoflon porvoslve 
CuOx Sea n ng 

Moderate AltsrOtlon-- Mlnirallea liD. 

Weak Altsrat Ion--- Miner o htntlon 

Barren Alte+'O t Ion- Mmorolheat Ion 

2 " 4 %  FeOx After S~lfl'~s| 

Ltmot~lte Closely Resembles Live LImontts 

GEOLOGY AND ALTERATION--MtNERALIZATION 

PAPAGO CENTRAL PROJECT 
GREENBACK AREA 

PINAL CO,, ARIZONA 

SCALE'. I% I000'  

June 1969 SRDtJEK 
. . . . . .  - ~ r , .  
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Showing El Polo a Plnol Copper Drill Halle • 

EXPLANATION 

. , , . . t  "" Contact 

.....,t ~." Pollible Contact 

..,.- Limit of Outcrop 

Limit af Alteratlan-Minlrallzatlan 

ca" Churn Drill Hale 

==. Diamond Drill Hole a 

ROCK TYPES 

VoIconl¢l~ Undifferentiated 

POST MINERAL 
PRE MINERAL 

Andeeite and Andelite POrphyry 

Lotlte and Monzonlte POrphyry Complex 

Plnol Schist 

Granite. Pro- Cambrian 

Sltlcltied Zone--Mallive Ouartz 

: ;,£*',' Srlocla Zan* 

ALTERATION - -  MINERALIZATION 

CZZ3 Strong Alteratlan-SIllclficatlon, Pervellvl 
CuO. Staining 

Madlratl Aitlratlon-- Minerallzofla n 

Waak Alteration,-- Miner altzatlon 

Barren Altarailon- M~nerallzotlon 

2 - 4 %  FoOx Aftlr Sulftdel 

Llmonlte C)ollly Relembiel LIve Limonlte 

GEOLOGY AND ALTERATION--MINERALIZATION 

PAPAGO CENTRAL PROJECT 
GREENBACK AREA 

PINAL CO,, ARIZONA 

SCALE I"= I000'  

June 1969 SRDIJEK 
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FILE HEHORANDUH: 

Jul~ 19, 1973 

Greenback Prospect 
Pinal Copper Company 
Plnal County, Arizona 

Several reports have been added to the f i l e ,  but not otherwise 
d is t r ibu ted :  

ii::~i~:::' i 1 .  Xeroxof paper: Rock Types and Ninerallzatlon at Panguna 
i Porphyry Copper Prospect, Upper Kaverong Valley, Bougainvllle 

• •Island, by P. H. Mac Namara: Proc, Aust. Inst. Hin. Het. ,  
. . . . . . . . .  No. 228, December 1968. 

J. . . . .  . 

2.. Pencil log sheets by JDS and SRDoF d r i l l  holes. 

3:. Packet of lnformatlon from E, Hopkins, J r . ,  President of Pinal. 

; ~ : '  :"  Cronenwett ( I -31-73) .  
: 

~.. .......... 5,. Xe.rox copy of report on an Exploration Dr l l l lng  Program to 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 16, 1969 

TO: 

FROM: 

J.H. Courtright 

W.G. Farley 

GEOPHYSICAL SURVEYS 
GU ACHI (SANTA ROSA) 
PIMA COUHTY, ARIZONA 

On May 9, 1969 an I.P. resistivity survey was initiated west of the 
Indian town of Gu Achl (Santa Rosa) to test an area of weak alteration and 
mineralization discovered during the 1966 helicopter, geological, re- 
connaissance program. A total of 44 line miles of I.P.- resistivity 
survey was run in this area using the Hunte~-Scintrex 7.5 kilowatt I.P. 
unit. The electrode configurations used were a wenner 1000 foot and 
2000 foot "a" and a three electrode 1000 foot "a '~. The traverse lines 
were spaced approximately one half mile apart with readings taken at 
1OO0 foot intervals. Figure I shows the location of i.P.-Resistivity 
lines with tile I.P. and resistivity values that were :obtained at 
each station with the wenner 2000 foot "a". The I.P. background in 
this area ranged from 2 to 3 m.v./v. I.P. values above 3 m.v./v, were 
considered anomalous and were contoured on 1 m.v . / v ,  i n t e r v a l s .  
R e s i s t i v i t y  values were contoured on i n te r va l s  of  100 ohm feet  from 0 
to 500 and on i n t e r va l s  of 500 ohm feet  above 500. 

An anomalous I.P. area with a maximum response of 6.3 m.v./v, was 
detected about one mile southwest of the village of Gu Achi in an area 
of deep bedrock as suggested by low resistivity values. This anomalous 
I,P, area is open to the northeast towards the deep Santa Rosa Valley. 
The source of the I.P. anomaly is believed to be interconstitual clay 
in the valley conglomerate. South of the above mentioned I.P. anomaly 
are several smal l ,  weak anomalous I .P.  zones (3.0 t o  3.7 m . v . / v . )  that  
follow a raslstivity low zone. The resistivity low zone is believed to 
be caused by'a deep bedrock channel and the weak anomalous I.P. zones 
are believe~ to be coming from interconstitual clay in the valley con- 
glomerate. On line 4, a single station weak anomalous I.P. response of 
3.1 m.v./v, was obtained near the Brownell Mine in an area of high 
resistivity (2200 ohm feet). This anomalous I.P. response was most 
likely coming from a narrow sulfide zone in the area. Abundant outcrops 
in the Brownwell i4ine area show the mineralization in that area to be 
limited in extent. 

Near the center of the geophysically surveyed area,detailed 
geological mapping by Asarco geologist J.D.Sell partially outlined an 
area of weak alteration and weak copper and epidote mineralization at 



Mr. Cour t r igh t ,  2, 7/16/69 

the edge of a l l u v i a l  cover. (See Figure 1) The I.P, survey over th is  
area did not detect any anomalous I .P. response. One ha l f  mile northeast 
of the pervasive epidote and weak copper su l f ides  mapped by Mr, Se l l t  a 
recent Asarco aeromagnetic survey (Figure 2) detected a weak magnetic 
low in an a l l u v i a l  cover area. The locat ion of thrs low has been o u t l i n e d  
on the I . P . - R e s i s t i v i t y  map. (Figure 1) This weak magnetic low probably 
indicates the center of the a l t e r a t i o n  zone p a r t i a l l y  out l ined by Mr. Se l l .  
An I . P . - R e s i s t i v i t y  traverse over the magnetic low did not show any 
anomalous response. 

SUMMARY AND RECOMHENDAT IONS 

The l.P.-Resistivity and Aeromagnetic Surveys in the Gu Achi area 
adequately covered the outcrop areas showing weak alteration and mineraliza- 
tion and the surrounding covered areas. No significant anomalous responses 
were obtained. I t  is the author:is opinion that  the area contains very 
l i t t l e  su l f i de  minera l i za t ion  to a depth of 1000 feet  and no areas o f  
strong a l t e r a t i o n .  I recommend that th is  area be dropped as a copper su l f i de  
prospect. 

Wayne G. Farley 

WGF:lab 

CO: RJLacy 
WESaegart 
JDSell 



AMERICAN S/~ELTING AND REFINING COMPANY 
Tucson Arizona 

November 13, 1969 

TO: J.H. Courtright 

FROM: W.G. Farley 

GEOPHYSICAL SURVEYS 
GU ACHI (SA.~ITA ROSA) 
PIttA COUNTY, ARIZONA 

On July 16, 1969 a report was submitted to you covering I.P., 
resistivity and aeromagnetic surveys over the Gu Achi copper prospect. 
The conclusions reached at that time were the geophysical surveys d~d 
not detect any significant responses. It was the author's opinion 
that the area contained very little sulfide mineralization to a depth 
of 1OO0 feet and no areas of strong alteration. The present I.P.- 
resistivity is normally not capable of investigating deeper than 1000 
feet so the sulfide content below that depth is not known. 

Following a discussion about the area with Asarco geologist, 
J. D. Sell, it was postulated that the weak aeromagnetic low just east 
of the epidote halo mapped by Hr. Sell might be indicating an altera- 
tion zone at depth. The decision was made to run aground magnetic 
survey over the aeromagnetic low area before distributing the July 16, 
1969 Geophysical Report. The ground magnetic survey has now been 
completed. A map of the response obtained is shown on Figure 3. Two 
weak areas of low magnetic response were obtained that might be 
indicating weak alteration. However, the location of these two 
zones were displaced about 2000 feet south of the aeromagnetic low. 
Evaluating the recent ground magnetics with the previous geophysical 
surveys, it is the author's opinion that the geophysical surveys do 
not indicate a drilling target. The recommendation in my July 16, 
1969 report of dropp|ng the area as a sulfide copper prospect still 
holds. 

Wayne G. Farley 

WGF:iab 
cc: RJLacy 

WESaegart 
JDSell 
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AblEklCAN SNELTING AND ~EFINING COMPANY 
Tucson Ar izona 

September 28, 1966 

Hr. K. Z. Richard, Chief Geologist 
h~erican Smelting and ~efining Company 
~20 Sroadway 
New York, N. Y. I0003 

Dear Sir: 

Enclosed is F,,r. K innison~s con 'p i l~ t i on  of geo log ica i  recon- 
naiss&nce m~p coverage in the Sccato;-,-Sand ";'cnk ,',:suntc;n ~-¢~jion 
and h is  recom~;endations fo r  ex tend in  S :he f i e l d  work soud:v, 'aster ly 
into land withdrawn for military use and into Pap,-go ;.~serv,,tion 
land. 

These areas l i e  w i t h i n  a b,-oad southwest t rend ing  be!~ c~ 
porphyry  copper occurrences vJnich K inn ison has ]abeied the ~:~:/-  
~i~mi zones" (see msp acca,,;p~nying JE~(memo). 

Ground reconnaiss~nc~ on d~e P,J/~go ;~eserv&tion south.,.est of 
the o~d Ee~ard ~nd Gre~nbacx ,,t;;es i~ cu . r~n~.y  bcli-~ S ca r r i ud  o~t 
by Hr. S e l l .  Later  he ~.,,i:] work nor th  of the ?~pc!}o . . cso rvc t ion  
in the m i l i t a r y  reserve wherever access c~n be Scir, ed. Snou~,d e 
prospect  o f  d e f i n i t e  i n t e r e s t  b~ turned u2, then an otcu;,;;DC to 
acquire the necessary i~nd cou;d be ;niLiotcd. 

JHC/kw 
Enclosure . 
ca: WESaegarV ~ 

JD$ell~ 
JZKinnison 

Yours very truiy, 

/, ,,y 

~J'~ J. H. COUF~TF~ IGHT 
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AMERICAN Sh~gLTING AND REFINING COMPANY 
Tucson Arizona 

August 16, 1966 

MEMORANDUM TO J. H. COURTRIGHT 

PORPHYRY COPPER EXPLORATION 
SAND TANKVOLCANIC FIELD 

Porphyry copper exploration in Arizona has been generally limited 
in recent years to particular "mineral zones" which contain the known 
copper deposits. These zones, which we have discussed verbally, and 
which I sketched on the Sacaton memorandum of 2/13/61 (Blucher and Kinnison 
to Richard), serve to give priority in exploration. Three of particular 
note in company exploration are: two which trend northeast--the Miami and 
Ray zones--and the Silver Bell zone which trends northwest. The Miami and 
Ray mineral zones are chose together and parallel, so that they have been 
treated as one during recent exploration. On the attached map (A), i have 
plotted the limits of reconnaissance mapping which has been done near these 
mineral zones.by company geologists. 

The Ray and k{iami zones (combined), if projected southwest pass 
through the region of Ajo. Between Sacaton and Ajo there are no operating 
mines, and most of the mountain ranges in that region are made of post- 
ore volcanics. 

The subject region, which I here call the Sand Tank Volcanic Field 
for convenient use, is formed of connected plateaus and peaks. The terrain 
has been formed principally by erosion of flat-lying post-ore volcanic rocks. 
Erosion has incised beneath these in many places, and thus creating numerous 
small exposures of pre-mineral bedrock. I believe the chances to find a 
virgin porphyry copper deposit in this region to be very good. ~y reasons 
for this belief have been summarized above, and are: (1) that the Sand 
Tank region lies along a major mineral belt between Sacaton and Ajo, and 
(2) that although the volcanic cover dominates, erosion has produced small 
outcrops of pre-ore rock. 

Mr. Sell initiated reconnaissance on the east sideof the Sand Tank 
region (Attachment A), at Table Top Mountain, and has extended his mapping 
into most of the Sand Tank Mountains. Other reconnaissance has been made 
along the eastern part, where Newmont's new prospect is currently being 
drilled, but much more has not yet been mapped or seen. 

The land status is not appealing, but neither do I regard it as a 
status which is completely final. The Papago Indian land is currently 
in a state of policy change. The militarywlthdrawals are final, insofar 
as any federal executive order may be so considered. Part of the military 
withdrawal may be entered for reconnaissance (as shown on Attachment A). 



Mr. Courtright -2- August 16, 1966 

Mr. Whaley has made a preliminary investigation in regard to military " 
land access, and his memoranda are appended for reference. His inquiries, 
were avoided each time with a "you can't do this" attitude. The local 
military base commanders do not have authority to do other than follow 
the appropriate executive orders now existing, nor do they appear to have 
legal knowledge of any exceptions which might exist. To n~ knowledge no 
one has ever placed a request for ammendment to the existing executive 
orders through legislative or executive channels in Washington. 

 K/pjc 
Attachments 
cc: JHCourtright, 2X 

WESaegart, w/ attachments 

JOHN E. KINNISON 
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LEE WESTERN, INC. 

2602 SOUTH 24th ST. • (602) 275-6221 
PHOENIX, ARIZONA 85034 

November 30, 1973 

0 

Robert B. Cr is t  
American Smelting & Refining Company 
Mining Department 
Post Office Box 5747 
Tucson, Arizona 85703 

Dear Mr. Cr is t ,  

I am sorry that  I was unavailable to meet with you on Thursday. I 
appreciate your e f fo r t  to come into the of f ice.  

Enclosed are some small maps of the Lee Western, Inc. mining propert ies, 
on the Papago Indian Reservation. They should serve to locate our 
property for  you, eventhough they are drawn to a very small scale. 
We have a great deal of addit ional information in the form of I P logs, 
d r i l l  holes, and maps. I f  a f ter  reviewing these maps you feel that 
i t  would be advantageous for American Smelting & Refining to look 
deeper into the propert ies, we can set up a meeting with you where 
we can review our information. 

Very t ru l y  yours, 

Lee Western, Inc. 

Don J. Northern 
Executive Vice President 

DJN:nj 

Enclosures 
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Southwestern Exploration Division 

February 6, 1980 

TO: F . T .  Graybeal 

FROM: J. D. Sell 

Pinal Copper Corp. 
Greenback Deposit 
Papago Indian Reservation 
Pinal Count~, Arizona 

The above property has been advert lzed for  sale. 

Asarco has done considerable work on i t  and, based on the mid-Ter t ia ry  age, 
quar tz  veining,  minor copper and go]d, and retro-grade p h y i l i c  a ] t e ra t i on  in 
the deep d r i i ]  core, we shou]d reevaluate the area in l i gh t  of the porphyry 
moly mode]. Addi t iona] samples may be necessary to test  fo r  the mo]y 
pathf inders which were probably not evaluated in the e a r ] i e r  studies,  

0 

JDS:lb 

, . f - ' ~  _./1 l )  ,~ A 

James D. Se]I 

O 
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J O H N  H. VERKENNES [] REAL ESTATE 
COMMERCIAL [] INDUSTRIAL [] MINERAL 

100 SOUTH MINNESOTA [] ST. PETER, MN 56082 U.S.A. 
(AC 507) 931-5530 or 931-2507 

z J  ? • 

COPPER PROPERTY 

ATTENTION: 
Metal Mining Division 
Exploration 
Geology 
Real Estate 

F O R  S A L E  

PINAL C O P P E R  CORP.  
CASA GRANDE, ARfZONA, U.S.A. 

'. Ca':.(', 

1,240 acres in Pinal Co. Arizona, which the company owns, by right of discovery 
under United States Law. 64 contiguous unpatented mining claims situated on the 
Papago Indian Reservation in Pinal County, Arizona, approximately 52 miles south and 
west of Casa Grande and about 30 miEes north and east of Ajo. 

All claims are evidenced by app~'op~iate documents of title, recorded in the office of 
the county recorder of Pinal County, A.dzona. 

Charles H. Dunning, an outstanding mining engineer, completed a report on this 
property in 1956 and in the conclusion of i~is report stated, "You have a large but not 
definitely measurable tonnage of commercia~ ore, and ,_~ery large areas o! probable ore. 
If development and operatior~, is carried on according to good engineering practice the 
project shouRd be very successluL" 

The Lakeshore Mine (No-,anda-Hecta) is approximately fifteen (15) miles east; 
Newmont Mining Corp. has property five (5) n'~iies north; the Pheips-DodgeAjo Mine is 
about thirty (30) miles southwest of Pina!. The Pinal property appears to be on asortof  
triangle with the above mentioned mines, and geologists believe it to be on the same 
strike as the others~ 

It has been known that eight of the sixty fol.~r claims contained gold and 
molybdenum has been fecund in some a~'eas. 

The Board of Directors and Officers of Pinal Copper Corp. feet the asking price for 
this property is very reasonab!e considering rise current market and monetary 
conditions. 

A~ interested parties --~ ?Iease contact: John Ve~'kennes for arrangements for 
inspection and exploration° '~his #.roperty wi~ be sold for terms, cash, or exchange of 
stock approved by the Pinaf Corp. Board ot Di~'ectorso 

i n fo rmat ion  herein is not w{&rr~sp, ted and subject  to change wi(IsotJt []otice, We ass.ume no Liability for  error.  
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Table~ 

0 

RC-i 

RC-2 

RC-3 

Re-4 

RC-5 

Re-6 

GL-51 

GG-52 

GC-53 

GE-54 

NOIPA KAM AREA 

Bulk Rock Sampling for Cu~ Mo, Au, Aq - Hawley.& Hawley 

Conglomerate; with epidote & minor chalcocite, & copper 

carbonate & silicate 

Conglomerate; no epid0te, nor apparent copper mineralization 

Conglomerate; 4½ foot fault zone with copper silicate; zone 
cuts conglomerate which is also mineralized 

Conglomerate; abundant epidote, some chalcocite and 
chrysocolla from dumps of 3 pits and shallow bench 

Conglomerate (siltstone phase); abundand epidote, no 
apparent mineral 

Limestone; white, dense, metamorphosed, lying under latite 
sill, light apple (uranium) green coloration and seams 

Geochemica.l Samplinqfor Cu, Mo 

Latite sill or dike separating conglomerates of samples 

RC-I and RC-2 

Granite boulder in conglomerate below sill and near sample 

RC-2 

Silica and limonite veinlet-stringers in metamorphosed 

limestones 

EX core, limestones with limonite streaks. No hole collar 
found but may be from same area as RC-6 

) 



Registered Assayers 

H A W L E Y  & 

17oo WEST GRANT ROAD 

H A W L E Y  
A S S A Y E R S  A N D  C H E M I S T S ,  I N C ,  

TI:LI: :PHONI:  6 2 2 - 4 8 3 6  POST O F F I C E  BOX 5 9 3 4  

T U C S O N ,  A R I Z O N A  8 5 7 0 3  

T H E  S O U T H W E S T ' S  

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso. Amarillo, Texas and Hayden, Arizona 

I D E N T I F I C A T I O N  
I 
i 

• ! 

.:3 

6 

O 

L E A D I N G  A S S A Y E R S  A N D  R E P R E S E N T A T I V E S  

Branch Representatives at Buyer's Plants: # ? . ,  ' ~ '~ .  
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O 
MARKED TUCSON 

A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  
EL PASO ORE TESTING AND ASSAY LABORATORY 

A S S A Y  CERTIFICATE 

OFFICE SAMPLES 

DATE June 2/+ 

SRDavis 5/29/69 

C O .  " . . . . .  ~:~- -~,~ 

j ,  ~ . C .  

~tt~ ~ ,., I969 
196 9 

LOT NO. 

UNIT SMELTER 

~ - S  1 

2 

3 
/+ 

5 
6 

~ - D  1 

2 
3 

5 

6 
7 
8 

9 
21.0 

l l  

© 

GOLD SILVER Cu Pb Zn Cd Fe Mn 

OZ OZ % % % % % % 

Nil Tr 35 /+95 230 

Nil Tr 31 /+68 620 

Nil ~i~" Tr 3/+2 :~O50 520 

Nil Tr 63 ill60 1/+/+ 

Nil .28 68 256 970 

Tr .16 /+/+0 508 i/+/+ 

Tr .lO 28 930 220 

Tr .iO 67 2~/+ 600 

Tr .06 ll2 302 /+l 

Tr .i0 39 /+80 59 

Tr .09 20 880 26 

Nil .O8 20 775 77 

Tr .07 66 6/+0 206 

Tr .06 60 8/+5 32 

Nil .IO 65 ~/+I 9/+ 

Nil .08 ii 216 51 

Nil .08 36 336 19 

SRDav~ 
VKud~ 
GWBos: 
File 

k 
ard 

% 

m 

S SiOz 

% % 

1 . 1  

1 . 1  

1 . 7  

1 . 1  

1 . 7  

1 . 7  

1./+ 

1./+ 

1 . 4  

3 . 7  

1 . 7  

.8~ 

¢ . 9  

CaO CaO 
Total Avail. 

% % 

- . ca ,a. .~u~L~ Z ~ " CHIEF CHEMIST 



O 
MARKED 

A M E R I C A N  S M E L T I N G  AND REF IN ING 
EL PASO ORE TESTING AND ASSAY LABORATORY 

ASSAY CERTIFICATE 

TUCSON OFFICE SAMPLES 

DATE _ _ J _ u n e  24 

SRDavis 5/29/69 

CO. 

j .  1-4. C. 

~titt 2.. 5 1969 
196 9 

LOT NO. 

U N I T  SMELTER 

NK-S i 

2 

3 
4 

5 

6 

NK-D 1 

2 

3 

5 
6 
7 
8 

9 
10 
11 

GOLD I SILVER Cu Pb Zn Cd Fe Mn 

OZ OZ % % % % % % 

C',l-ppm ]/b-pl~m :}n-pp 
Nil Tr 35 495 230 

Nil Tr 31 468 620 

Nil .~,~:~." Tr 342 i.)050 520 

Nil Tr 63 :LI60 1~4 

Nil .28 68 256 970 

Tr .16 440 508 144 

Tr .i0 28 930 220 

Tr . i0 67 244 600 

Tr .06 112 302 ~I 

Tr .i0 39 480 59 

Tr • 09 20 880 26 

Nil .O8 20 775 77 

Tr .07 66 640 206 

Tr .06 60 845 32 

Nil . i0 65 441 94. 

Nil .08 ii 216 51 

Nil .08 36 336 19 

% 

m 

S SiO, 

% % 

~o-ppm 

1.1 

1.1 

1.7 

1.1 

.8~ 
1.7 

I . ~  
i./+ 

1.7 
1.4 

.8~ 
1.4 
1.4 

3.7 
1.7 

4.9 

CaD CaD 
Total Avail. 

% % % 

SRDav~ 
VKud~ 
GWBos~ 
File 

"k 
;ard 

BY A, Jim~nez S, CHIEF CHEMIST 
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Interval 

To: 

Mr. T.D. Henderson 
El Paso Ore Testing and Assay Laboratory 
American Smelting and Refining Company 
P.O. Box 895 
E1 Paso,  Texas 79999 (For Cdstomer's Use) 

From: . S. t e..v..e..n....R....D..a...v..[..s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Exploration Department 
American Smelting and Refining Company 
P.O. Box 5795 
Tucson, Arizona 85703 

[] Single Analysis 
[ ]  Verified Analysis ~ 

~ ¢ ~  Geochemical Analysis 
[ ]  Spectrographic Analysis 
*Verified Analysis wi l l  be run unless otherwise specified 
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To: H A W L E Y  & H A W L E Y  
Assayers and Chemists, Inc. 

From: ................................................................................ 

(For Customer's Use) 

[ ]  Single Analysis 
[ ]  Verified Analysis* 
[ ]  Geochemical Analysis 
[ ]  Spectrographic Analysis 
*Verified Analysis will be run unless otherwise specified 
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To: H A W L E Y  & H A W L E Y  
Assayers and Chemists, Inc. 

From: ................................................................................ 

(For Customer's Use) 

[ ]  Single Analysis 
[ ]  Verified Analysis* 
[ ]  Geochemical Analysis 
[ ]  Spectrographic Analysis 
*Verified Analysis wil l  be run unless otherwise specified 
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To: H A W L E Y  & H A W L E Y  
Assayers and Chemists, Inc. 

From: ................................................................................ 

(For Customer's Use) 

[ ]  Single Analysis 
[ ]  Verified Analysis* 
[ ]  Geochemical Analysis 
[ ]  Spectrographic Analysis 
*Verified Analysis will be run unless otherwise specified 
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T~;~ H A W L E Y  & H A W L E Y  
• Assayers ahd Chemists, Inc. 

From: ................................................................................ 

[ ]  Single Analysis 
[ ]  Verified Analysis* 
[ ]  Geochemical Analysis 
[ ]  Spectrographic Analysis 
*Verified Analysis will be run unless otherwise specified 
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@ 
6920 Taos Place 
Tucson, Arizona 
June 28, 1969 

Mr. James D. Sell 
ASARC0 
Tucson, Arizona 

Subject: Billing for study of rock suite 
NK - 1 - NK- 10. 
Service Billed at $15.00/hr. 

Binocular Microscopic Examination 
and sawing for sample material. 

Hours 

1.5 

Petrographic Examination 5.0 

Report Preparation 2.5 

@ 

.L 

Total 9 • 0 

Billing $120.00 
(Discount i hr) 

Billing from National Petrographic 
Service for 9 thin and 2 polished 
sections will be forwarded ~,zhen 
received. 

Registered Qeolo~ist 
Ariz. No. 4066 

@ 



@ 
Mr. James D. Sell 
American Smelting And Refining Co. 
Tucson~ Arizona 

6920 Taos Place 
Tucson, Arizona 
June 28, 1969 

@ 

Dear Jim: 

Enclosed is my report on the suite of rocks 
that you brought to my office. I found them quite 
interesting but I was unable to come up with a 
solid answer on the occurrence of the sulfides in 
them. I feel that they are transported to the 
rock rather than detrital in them. I feel that 
the sulfides represent enrichment rather than 
primary deposition of chalcocite from a deeply 
derived fluid but I cannot prove to my own satis- 
faction such a process. I believe that an origin 
by downward or laterally travelling fluids from 
a source of primary copper is the best bet. 

I can't, however~ rule out a primary origin 
for the copper - that is direct deposition of 
the chalcocite although it requires a rather un 
usual fluid and environment to do it if the 
material was derived at depth. 

The alteration cQuld be either hydrothermal 
or metamorphic and I suspect we may be seeing a 
combination of both. I feel the alteration 
preceeds the copper, one more reason for ruling 
out a primary origin although a tenuous one. 

I trust I have helped in providing some 
answers to you although I regret not being able 
to come up with the really important ones. If 
you have questions, please do not hesitate to 
contact me and I'll be pleased to revie~ :,/hat 
I have done with thegn and further explain any- 
thing you might wish. 

• S i n c e r e ~ ~  
Tit  y 

@ Encl. 
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PETROGRAPHIC EX~,~INATION OF ASARCO ROCES - J. D. SELL June 26, 1969 

Made by and reported by S. R. Titley 

Sample NK-I ASARCO No. "?" 

Megascopic Description: Equigranular qtz-feldspar-epidote rock with 
oriented fabric. Large irregular feldspar grains and nearly 
equigranular elongated quartz grains. Epidote fills interstices. 
Appears sedimentary originally. Color is variable but striking on 
sawed surface with soft green and pink. No opaques visible. 

Petrography: The rock is a plagioclase (25%),- quartz (35~), - 
~a~s~(l~), - unknown fine-grained (5%) rock. The rock 
appears fragmental with grains of feldspar and quartz cemented 
with fine-grained material (possibly silt) that is now in great 
part epidote or silica. Quartz grains subrounded to suOangular 
but generally elongated to ellipsoidal. Epidote occurs as a replace- 
ment of Na spar and as a replacement of matrix. Low level but 
extensive alteration of plagioclase to unidentified clay. 

Interpretation: Rock appears to be metamorphosed (altered) arkose. 
Affinities are closer to sedimentary origin than to volcanic origin, 
the other possibility. If clasts are a representative example of 
the weathered original rock, it may have been an andesite tuff. 

Sample NE-2 ASARC0 No. M-2 

Megascopic Description:Fine grained (1.5 mm or less) orthoc!ase- 
quartz-epidote rock. General color tends toward pale green. Much 
like NK-I except for smaller grain size and apparent greater con- 
tent of E-spar and absence of obvious primary structure. 

Petrography: Rock is 50% matrix (smaller than 0.01ram) and 50% 
fragments larger than 0.1mm. Appears fragmental with f~'agments of 
fine-grained quartz, microcline, orthoclase and plagioclase. In- 
tense and pervasive alteration of only plagioclase to clay-sericite(?). 
Very thin alteration rim around many plagioclase crystals that may 
represent weathering. Some selvages appear opaque (Hematite)(?). 
A few crystals of magnetite now altering to hematite. Fragment com- 
position approximately quartz-40%, orthoclase,microcline-20~, 
plagioclase-~0~, epidote-10~,o. Much of the original ~roundmass 
probably altered to epidote. Matrix or groundmass composition 
indeterminate with equipment available but probably silt with 
qtz-clay and miner carbonate. 

Interpretation: Sedimentary rock (arkose) much like NE-I; more 
equigranular and orthoclase with more fine-grained material than 
N~-I. 

SamPle NE-~ 

Megascopic Description: Poorly sorted clastic rock - arkose with 
prominent rounded pink orthoolase fragments up to 4 mm. Fine grain- 
ed green matrix. About 30'1% of obvious fragments greater than Imm. 



Sample .NK- ! ( C o n t ' d )  : 

@ 

@ 

@ 

Petrography: Largely the same as ~[-2 except that grain size is 
smaller and there are small fragments of a quartz-orthoclase rock. 
This rock may represent a sample of the clastic source (in part). 
The quartz-orthoclase rock is granophyric and could have been a 
quartz,latite or very fine-grained quartz-monzonite. Epidote 
alteration of both groundmass and plagioclase is widespread. 

Interpretation: Probably a sedimentary rock (arkose) now altered 
to a quartz-feldspar-epidote rock. 

Sample NK-4 

Megasoopic Description: Coarse fragmental rock with obvious quartz, 
feldspar and epidote. A minor amount of green copper stain rimming 
both quartz and feldspar fragments. 

Petrography: The rock is fragmental, consisting of large fragrments 
of orthoclase and small fragments of plagiocl~se (olig), quartz and 
mic~ocline. Groundmass of silty material makes up about 50% of 
total rock if much of the epidote is considered to represent original 
material. Widespread unidentified clay and a few coarse crystals 
of calcite that appear detrital. Feldspars prominently rounded. 
Unidentifed non-metallic~ pink-reflecting, opaque mineral. Copper 
mineral appears to be malachite and is associated with hematite. 
Possibly it is a replacement of quartz crystals but I cannot be 
certain. There aso appears to be some recrystallization of the 
feldspar. 

Interpretation: Metamorphosed or altered arkose. 

Sample NK-5 ASARCO No. "Dike" 

Megas~opic Description: Dull, dark green, fine-grained porphyritic 
rock with pale green oriented laths of feldspar. Phenocrysts range 
from 0.5 to 2 mm size. Some are equant but most are tabular on the 
one sawed face. The rock appears igneous without much question. 

Petrography: The rock is largely an epidote-plagioclase rock with 
epidote making up more than 50% of the section surface. ~{agnetite 
is present at around 2-4~o. Some chlorite replacement of what were 
pD~bably mafic minerals (hornblende and biotite?) ~iany small felty 
laths of pla~ioclase in the groundmass, some of Which have been 
replaced by epidote. The coarse plagioclase crysts are about 50~ 
replaced by fine-grained epidote. 

Interpretation-: . The rock was probably an andesite porphyry_ but is 
now an eoidote-~la~ioclase rock. 

Sample NK-6 

Eegascopic Description: Poorly sorted quartz-orthoclase-epidote 
rock. N~merous large epidotized fragments of plagioclase(?). A 
rather large amount of hematite (relatively) about I% Some green 
depper stain on the surface and surroundin~ ~hoclase fragments. 
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Sample NK-6 (Cont'd) 

Petrography: Epidotization considerably farther advanced than in 
other samples of this suite. Remnants of plagioclase occur in clusters 
of "islands', surrounded by coarse epidote. This sample also contains 
fragments of quartzite or very fine-grained sandstone, that is now 
an orthoquartzite. Veins of hematite and magnetit0(?). Much calcite 
(3%) remains in the rock. There are a few patches of malachite in 
the section that may be replacement of limestone or calcite fragments. 

In terpretatio_nn: Altered or metamorphosed arkose. This rock appears 
to be a more calcareous phase of the sediment but one which still 
retains some silt and has been more strongly altered or metamorphosed. 
Origin of the copper stain is not known as no sulfides were recognized 
in the rock. It is probably ~gansported. 

S ample h~-7 

Megaseooic Description: Brownish laminated, apparently sedimentary 
rock. Consists of thin (4ram) bands of very fine brown material 
separated by lmm bands of light colored grains less than a nnn in 
width. Looks like a well sorted arkose and of the type that makes 
of a low energy stream or lake environment. 

Petrography: Nell sorted sedimentary rock of quartz-feldspar-silt 
composition. An arkose. Quartz-feldspar ratiom l:l. About l~i 
epidote. Abundant hematite(~) or limonite(?) in the silts. Frag- 
ments of quartz and orthoclase mostly anhedral. 

Interpretation: Well sorted sediments, possibly minor calcareous 
cement with some iron oxides in the environment Feldspar content 
of coarse material about the same proportionately as the other rocks 
in this suite. Bedding obvious. Stream sediment? 

Sample NK-_8 

Megasc0pic ~ t i o n :  Fi~e grained poorly sorted arkosic rock with 
opaques and epidotization of Groundmass. Feldspar=quartz, fragments 
angular. Rather less epidote than others in the suite. Much silt 
and very minor carbonate. 

Petrography: Fragmental rock with quartz=orthoelase=plagioclase. 
Epidote in the groundmass only about ~' zpTo and less than 5~o of piagio- 
clase affected. Less epidote than others of this suite. Ground- 
mass or matriz of the rock consists of quartz and unidentified clay 
Possible hornblende frag~nents in the rock and I-2~ opaques, apparently 
all magnetite. Afew small opaques may be chalcocite. 

Interpretation: Altered or metamorphosed arkose. 

Sample NI~-9 ASARC0 No. red "+" 

~e a~_~o-piw c Description: The rock appearh to be an andesite with 
reddish-purple groundmass, with hornblende and both tabular and 
rounded feldspar phenocrysts. Feldspars weathering or altering to 
chalky blobs on the weathering surface. 
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Sample NK-9 (Cont'd) 

Petrograpph~: The rock is epidotized with marked selective alteration 
of the plagioclase which is in the range oligoclase-andesin e. Some 
biotite development from hornblende. One xenolith of quartzite and 
possibly a fragment of the arkose in the rock. The rock was an ande- 
site porphyry that has been subjected to conditions forming epidote 
in the Plagieclase and red-staining of the groundmass that is 
~robably hematite. 
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INTERPRETATION St~MARY 

With the exception of those rocks noted above that are ob- 
viously igneous, the suite consists of altered arkosic rocks. 
They are all remarkably similar, varying only in the extent to 
which they have been modified by epidote. The source of the 
clastic material appears to have been the same for all of them. 
The abundance of plagioclase is noteworthy and suggests either 
an a~esitic tuff source or coincidence of sedimentation and 
volcanic activity with the plagioclase fragments deposited directly 
from the air. The remarkable state of preservation of the plagio- 
clase with only minor surface modification suggests that the 
material did not travel far. 

Although arguments can be advanced for considering the rocks 
volcanic primarily, the sedimentary character of bedding, rounding 
and the presence of what I believe to be silt as a groundmass 
weighs against this interpretation. 

There appears to have been some rhyolite in the source area 
as well andesite and some pre-existing fine-grained sandy sediments 
or sedimentary rocks. The inclusion of both these rock types 
in the andesite (NE-9) attests to the later age of that rock and 
the presence of these rocks near the igneous body. Except for 
the pervasive and relatively intense epidote alteration, the 
rocks appear quite similar to, and thus of the same origin, as 
those units such as Claflin Ranch or ~ole Arkose. 

The small amount of carbonate in the sediments is probably 
significant in terms of the alteration. Although little is now 
left in the rocks, I have a feeling that there may have been con- 
siderable calcite in the matrix. 

Alteration: All specimens are altered to varying degree by 
epidote. Considered alteration, the development of that mineral 
could also be metamorphic but it seems unlikely in view of the 
selectivity of the alteratkn in many specimens of the plagioclase, 
wh~re iron would have to be added to the system. Contact meta- 
morphism or locallized heating and remobilization cannot be ruled 
OUt. 

Also notm~orthy is the fact that virtually all of the plagio- 
clase is altered to clay and, in a fete cases, possibly sericite. 
In general the more epidote in the rock the more the plagioclase 
appears to be altered. Orthoclase, by comparison, is little affected 
although some of it shovzs slight alteration to clay. Ny feeling 
is that the clay-sericite alteration of the feldspars has taken 
place since sedimentation rather than before although I cannot be 
certain. 
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There is much microcline in some of the specimens and about 
the only way I can reasonably account for it is through some meta- 
morphism or io~ temperature potash metasomatism. It could be de- 
trital microcline derived from a granophyre or a similar rock. 
I have no unequivocal explanation for it. 

In summary, alteration or metamorphism is pronounced in all 
rocks of the suite. My impression is that the mineralogy present 
is more the effect of alteration brought about by pore water move- 
ment than it is metamorphism (dry) or long range movement of fluids 
from some other source. That it was brought about under conditions 
of anomalously elevated temperatures and some burial there seems 
little doubt. 

Mineralization: No primary Sulfides were seen in the specimens 
examined. Chalcocite is present in hand specimens but the cuts 
on the sections asked for revealed nothing diagnostic about its 
occurrence. Several alternatives may be considered to explain its 
presence. 

It could be detrital, together with the other minerals of 
the sedimentary rock. This seems doubtful as some of the chalco- 
cite occurs as very thin veins that wrap around quartz grains and 
wander for short distances through the ground mass. If detrital 
it has been subject to remobilization after lithification of the 
rock. 

It could represent in situ alteration of primary sulfide. 
I found no primary sulfide in this rock except for the poss~le 
primary orion of the chalcocite.(See below). No pyrite or 
chalcopyrite ~as observed. If primary sulfide were present, it 
could have been detrital (very unlikely) or introduced after 
lithi~ication (no evidence). 

The chalcocite could be primary. This is possible but the 
chalcocite in the sample is not characteristic of the chalcocite 
known to be primary such as at Magma. This should not, however, 
rule at this possibility. Because of the absence of textures 
indicating it and the absence of any primary sulfide such as 
pyrite or chalcopyrite, I have to conclude that the chalcocite 
is a replacement of the silicate or carbonate rock forming 
minerals, rather than a sulfide in the rock. Thus the primary 
origin has to be considered a possibility. 

The copper and sulfur are transported to the rock. This 
seems the most reasonable explanation although I have no geologic 
information to suggest the probability of this process. The 
mineralogy of the rock and the petrographic evidence suggest 
only that the copper could have been transported in a ferrous 
sulfate-water system and deposited chalcocite and limonite-hema- 
tire at the proper level in the system. 

@ 
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Mr. J.H. Courtrlght 

Mr. J.D. Se| ] 
Geologic Reconnaissance Mapping 
Nolpa Kam Area, (Gu Achi) 
Papago Indian Reservation 
Pima County~ Arizona 

SUMMARY AND CONCLUSIONS 

Mapping and sampling of  a large Laramide volcanic-sedimentary sequence o f  
un i ts  in the Noipa Kam area has confirmed the presence of  an anomalous area of  
epidote alteratibn, with some copper, in units tentatively equated with the 
Claf.lin Ranch Formation. 

The present model suggests that  a high v o l a t i l e  heat source, such as a 
minera l ized porphyry j  is responsible fo r  the add i t ion  of  epidote-copper values 
-In the-conglomerate. This source, based on epidote facies boundaries and 
p a r t i a l l y  supported by an a i rborne magnetic c losure,  is covered by an unknown 
thickness o f . a l l u v i a l  mater ia l  and l ies  east o f  the outcropping area. 

The pervasive or abundant-type epidote occurrence open ends eastward facing 
alluvium of the broad Santa Rosa Valley and grades westward into a scattered and 
patchy epidote occurrence which also forms a broad horseshoe outline open to the 
east. The patchy zone passes into conglomerate areas essentially devoid of any 
epldote occurrence. Copper, as oxide, silicate, and sulfide (chalcoelte), 
although not abundant, tends to favor the heaviest epidote areas and often the 
moderately coarse conglomerate facies. 

In the south central part, between Brownell Well and Brownell Mines, two 
zones of epidote were mapped. One is in Claflin Ranch conglomerate and is 
apparently spatially related to the Laramide granodiorite intrusive, which also 
carries epidote, while the other has no apparent intrusive source but has epidote 
in both Claflin Ranch and Silver Bell-type units. No copper was noted with these 
occurrences. 

In the fa r  south the large Laramide gran i te  mass contains numerous streaks 
and shears,  t rending N50°W f i l l e d  wi th epidote and some quar t z -specu la r i t e  minera l -  
i za t i on .  Otherwise the gran i te  has a very fresh and unal tered appearance of  the 
most pa r t .  Some very small patches of  epidote are found outs ide the named occurrences 
and generally in the Claflin Ranch or Silver Bell-type units. 

A number of rock samples were collected and flre assayed for gold-silver 
and geochemically analysed for copper-moly'lead-zinc. In general, the geochemical 
values within the pervasive epidote area of the conglomerate are higher (average 
135 ppm Cu and 932 ppm Mo+PB+Zn) than in the spotty epidote area (average 50 ppm 
Cu and 720 ppm Mo+PB+Zn). Outside the zonal ama, in the andesite arkose units, 
the average values are lower still (averaging 33 ppm Cu and 494 ppm Mo+PB+Zn). 
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The in t rus i ve  rocks w i th in  the epldote zone also show a 3 to 5 fo ld  increase 
in geochemical values over in t rus lves  outs ide the zone. 

Samples around the Brownell Mine area also show an increase in values where 
associated wi th  epidote areas verses non-epidote areas but overa l l  have a lower 
magnitude of  values, espec ia l l y  in the combined ppm Mo+PB+Zn, than the samples 
east o f  Noipa Kam. 

Samples were co l lec ted in the main anomalous area and submitted to Dr. S. T i t ley  
fo r  petrographic study~ In his t en ta t i ve  conclusions regarding the a l t e r a t i o n  
(and the occurrence o f  ep ldo te) ,  T i t l e y  reported they " . . . . . c o u l d  be e i t he r  hydro- 
thermal or metamorphic and I suspect we may be seeing a combination of  b o t h . . , . . " .  
He fu r the r  f e e l s " . . , . . t h e  a l t e r a t i o n  preceeds the copper . . . . .  " .  In regard to the 
copper m ine ra l l za t i on ,  T i t l e y  reported that  he f e l t  that  the m lnera l l za t ion  was 
~ ' . . . , , t r anspor ted  to the rock ra ther  than d e r i t a l  in t h e m , . . . . "  and that  " . . o . .  
the o r i g i n  by downward or l a t e r a l l y  t r ave l i ng  f l u i d s  from a source of  pr imary 
copper is the best b e t . "  

ASARC0 geophysical inves t iga t ions  include I . P . ~ r e s i s t i v i t y ,  and a i rborne 
magnetlcs. The resu l ts  o f  the surveys are being reported by W. Far ley in a 
separate memorandum. The I.Po and r e s i s t i v i t y  data revealed no anomalous source 
or response w i th in  1,O00 feet  o f  the surface other than a r e s i s t i v i t y  trough 
extending northward, and l y ing  eastward, out under a l luv ium.  

Airborne magnetics define a small closure situated as a near bulls-eye to 
the continued circular closure of the two epidote is,grad lines. Interpretation 
of this closur~ is not firm. It mightrepresent a somewhat deeper portion of the 
resistivity trough or it might be the expression of a buried pluton. Ground mag- 
netics and gravity would be an aid to interpretation and such studies are recommended 
over and surrounding the airborne magnetic closure. 

Although to date a l l  geologic,  geochemical, and geophysical work is non- 
d e f i n i t i v e  fo r  the spec i f i c  target  loca t ion ,  the data ava i lab le  does support an 
anomalous area conta in ing a metamorphlc-a l terat ion add i t ion  of  epidote-copper in 
a conglomerate sequence and fu r the r  suggests that  a source area l ies  to the east 
under a l l u v i a l  cover, i t  is recommended that  the area be considered fo r  exp lo ra t ion  
d r i l l i n g  when leasing or  acqu i s i t i on  r igh ts  can be favorably  secured from the 
Papago Indians.  

JDS ." i r 
cc: WESaegart 

WGFarley 
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GENERAL 

The index map of Figure I shows the locat ion of  the Noipa Kam area southwest 
of the v i l l age  of Santa Rosa (Gu Achi) in the central  part of the Papago Indian 
Reservation. I t  is located some 50 miles south of Casa Grande and !] miles north 
of  the Indian v i l l a g e  of  Qui jo toa.  The area of main in teres t  is  in T13S,R3E 
(unsu rveyed). 

A study of the epidote-copper occurrence was proposed as part  of  the Papago 
Central Project based on an e a r l i e r  survey and sampling (Se l l ,  Aa-16.O.O, Noipa 
Kam Hills). S. Davis assisted in much of the present study while R, Karvinen and 
R. Luning aided in mapping of the Brownell Mine and Poor Boy Prospect areas. 

The aer ia l  geology of  the Noipa Kam area is displayed on Attachment A. A 
diverse group of  rock uni ts  are involved and have been mapped in ten major groups: 
I) Precambrian gran i te ,  2) Paleozoic limestone and quar tz i te  un i ts ,  3) Cretaceous 
(Glance) conglomerate , arkose and quar t z i te ,  4) Laramide conglomerate (C la f l i n  
Ranch type),  andesite arkose wi th  quar tz i te  and limestone blocks (S i l ver  Bell type),  
and a r h y o l i t e - a n d e s i t e - s i l i c i c - a c i d  volcanic complex, 5) Laramide in t rus ive  rocks 
Including gran i te ,  quartz monzonite, l a t i t e ,  po rphy r i t i c  l a t i t e ,  rhyo l i t e  porphyry, 
g ranod ior i te ,  plagioclase-hornblende porphyry, and andesite porphyry, 6) Laramide 
schis t  complex, 7) Te r t i a ry  andesite dikes, 8) ac id ic  volcanics,  9) a red ferrugineous 
conglomerate, and 10) und i f fe ren t ia ted  Quaternary gravel ,  sand, and s i l t .  

ROCK UNITS 

The small Precambrian granite (Pear) outcrop west of the Noipa Kam village 
is probably related to the trend block of Paleozoic limestone and quartzite units, 
Visible contacts between the granite and the adjacent limestones are nebulous and 
it is probable that the limestones represent isolated blocks within the Laramide 
conglomerate and arkose and not as normal sedimentary units deposited above the 
Precambrian basement, although as discussed later, the limestones may be in sed- 
Imentary contact with the granite, 

The larger blocks of Paleozoics (Pal) trending northeastward form a strong 
linear system of nearly isoclinally folded strata. These units are highly sheared 
wlth evident plastic flowage and contain a myriad of jasper veinlets and masses. 
Iron is associate6 with the veinlets as well as some manganese, but other metallic 
values appear to be lacking. 

Cretaceous Glance conglomerate (Kgc) is found to the south of the Brownell 
Mine area, general ly wi th steep bedding features, but the base was not exposed. 

Laramide conglomerate and arkoses are exposed over much of the mapped area, 
The lower unit (Lcg) is equated with theClaflin Ranch formation, It is pre- 
dominantly a conglomerate with a variety of rock types as pebbles to boulders in 
f ine s i l t .  Volcanics are common but are not a dominant part of th is  un i t .  Some 
Paleozoic blocks are found surrounded by the conglomerate uni ts and i t  is believed 
that they represent outcrop blocks being buried by the inflow of conglomerate 
material. This thought is based largely on the evident change to a sandy or limey 
matrix in the conglomerate as the Paleozoic limestone-quartzlte outcrop is approached. 
The unit is broken by faults and apparently folded into several northwest-trending 
gentle anticline and syncline structures. The epidote-copper alteration-mineraliza- 
tion anomalous area is within the Laramide conglomerate (Lc9) unit. 



If. 

O 
The upper unlt of andesitic arkose (Laa) is predominantly an andesitic 

volcanic composed of volcanic flows and flow breccias which were deposited 
by and within water as shown by some obvious sedimentary features. Some very 
large blocks of quartzite and limestone have been incorporated in the makeup 
of the unit, The predominant coloration to the unit is purple or purpllsh-red 
and the unit is tentatively related to the Silver Bell type vulcanism-sedimenta- 
tion sequence. 

Overlying the conglomerate and arkose units is a volcanic agglomerate (Lva) 
of andesite to rhyol l t ic  a f f i n i t y  composed of general large fragments in a matrix 
of slmilar material, A few bedded features were noted, I t  is probable that the 
above three Laramide units are part of a continuing cycle of sedimentation through 
vulcanlsm and as such are a11 interrelated. 

Based on a few observat ions and general appearance i t  is probable that  
s t r uc tu ra l  a c t i v i t y  invo lv ing  f a u l t i n g  and disturbance of numerous blocks took 
place a f t e r  the vo lcan ic  agglomerate uni ts  were deposited. During the next 

. . . .  extrusive stage a volcanic complex (Lvc) of units were emplaced along fault slivers 
(In part complet@ly surrounding small sl iver blocks of Paleozolc limestones) and 
poured out as massive flows. The complex ranges from rhyolite wlth contorted flow 
structure, to massive andesites, to small squirts and masses of s i I i c i c  volcanics, 
and to non-descript acid volcanics. Some very minor copper-bearing shears are 
found in thls unlt. At the VO Mine, in the southern part of the map, a quartz 
porphyry tuf f  (appearing to be related to the volcanic sequence) is strongly sheared 
and carries the visible copper oxide mlneraIization, Several churn d r i l l  holes 
have been put down in the general area of the open cut at the VO Mine. No values 
appear in the cuttings from visual observation. 

0 A variety of intrusives were next emplaced within the Nolpa Kam area. The 
exact sequence is unknown from the scattering of exposures. The Laramide andesite 
porphyry (Lap) in the Brownell Mine sub-area intrudes and is deposited on units of 
the andesitic arkose, volcanic agglomerate, and the volcanic complex flows. In 
part, segments of the andesite porphyry was emplaced along faults but was also 
guided by bedding or flow features in the arkoses and volcanics. 

In the northern a l terat ion-metamorphic  area are two small iso la ted plugs 
(shown as one outcrop on the map) o f  hornblende porphyry (Lhp). As they are 
Involved in the a l t e r a t i o n ,  the parent a f f i n i t y  of these bodies are unknown. 

O 

The g ranod io r i t e  (Lgd) o f  the Brownell Mine area was also apparent ly  emplaced 
along a p re -ex i s t i ng  nor th - t rend ing  f a u l t  zone. I t  cuts Laramide conglomerate and 
intrudes in to  and along a part  of  the Laramide vo lcanic  complex. The g ranod io r i te  
contains epldote and is probably the cause o f  an epidote zone in the area. 

L a t i t e  (L i t )  is extensive throughout the area. In the north i t  forms dikes 
and s i l l s  w i t h i n  the Laramide conglomerate as well  as d e f i n i t e  flows poured out 
on the conglomerate surface.  In general the l a t i t e  l e f t  no observable metamorphic 
e f f ec t  on the conglomerates where i t  was emplaced as s i l l s .  Around the Brownell 
area the l a t i t e  was la rge ly  emplaced along nor th - t rend ing  f a u l t  s t ructures although 
also as s i l l s  in the Laramide conglomerate .  To the far  south in the Brownell 
Mountain range extensive flows and i n t rus i ve  bodies of  l a t i t e  were mapped. In a l l  
areas the l a t i t e  var ied from aphan i t i c  to f lne-gra ined to p o r p h y r i t i c  and of ten 
car r ied  abundant quartz eyes. 
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O Two small rhyo l i te  porphyry (Lrp) bodies were mapped. One occurs immediately 
west of Noipa Kam while the other is in the Brownell Mine area, Both appear to be 
fau l t  control led in the i r  emplacement. 

Laramlde granite (Lgr) as mapped on the northwest is rest r ic ted to small 
outcrops along the trend of the Paleozoic series, The granite is intruded along 
the limestone blocks as well as occurring as isolated outcrops in the Laramide 
conglomerate, On the far south a large mass of Laramide granite occupies the 

n o r t h e a s t  side of the mountain range. 

0 " 

Quartz monzonlte porphyry (Lqm) is in the southwest corner of the map in a n  
area called the "Poor Boy Prospect" in the Stebblns report. The monzonite is 
relatively dry and unaltered. A pyritized quartz porphyry parallels the contact 
of the monzonite and the lat i te and is thought to be a facie of the monzonlte, 

• -On theu-pper slde of the map several h i l l s  of Laramlde schist (Lsc) were 
mapped, These are the southern extremity of a large schist block which extends 
northward for  some eight miles to the v ic in i ty  of the Drew Springs manganese area, 
The strongly foIiated schist-gneiss complex, of unknown basic a f f in i ty ,  is the 

. most evident unit. Also noted is a less schistose unit which resembles a rhyolite 
Ignlmbrlte with remnant eutaxitic structures (in part similar to the rhyolite 
around the VO Mine). A sheared conglomeritlc unit containing bedded epidote is 
also shown, Minor quartz shears and pods have been prospected on in the area. 

All  the above mentioned units are pre-mlneral in age. Only a-few post-mineral 
units are known. The Tertiary andesite dikes (Tad) occur cutting limestone on 
the north and cutting Laramlde conglomerate around Brownell Mine, A small patch 
(unmapped) was also found capping lat i te on the south end of the h i l ls  southeast 
of Noipa Kam, 

.Acid volcanics (Tav), mainly of rhyotile to andesitlc basalt composition, 
flank the Brownell Mountains on the southwest side of the mapped area. They 
appear to be capping part of the monzonite and lat i te,  but in part are in fault 
contact with the ]at i te. Some prospect pits are in the unit but widespread weak 
alteration effects are found only in the adjacent latiteo 

A well-cemented ferruginous conglomerate (Qfc) was noted In one drainage 
adjacent to the southern lat i te and covered by blanket gravels, I t  contained 

.weakly altered granite and lat l te fragments as well as numerous volcanic fragments. 

Quaternary 9ravel, sand, and s i l t  (uncolored on the map) is ex tens i ve  
throughout the mapped area. Often the gravels are callche cemented and the ent i re 
debris e f fec t i ve ly  covers and isolates numerous blocks of mappable units throughout 
the southern hal f  of the quadrangle. 

STRUCTURE AND S ED I MENTATI ON-VULCAN I SM 

The Noipa Kam area can be basically •divided into three divisions: 
I) the northeast Laramide schist block, 2) the southwest massive intrusive block 
wlth capping volcanics, and 3) the central Paleozoic and early Laramide sedimentary- 
volcanic block with attendant intrusives. 
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The Paleozolc limestones and quar tz i tes  probably are Devonian to Miss lss ipp lan 
In age. Whether Precambrian and Cambrian sedimentary rocks were deposited in th is  
area is unknown, A 1500-2000 foot sequence of these lower rocks are known in the 
Vekol and Slate Mountain areas twentym,| les northward but none south of  these 
ranges. Pre l im inary  isopach studies suggest that sedimentation took place in the 
area dur ing Precambrian time then, poss ib ly  during Cambrian time, the area was sub- 
Jected to u p l l f t  and eros ion.  A more carefu l  study around the limestone area sur-  
rounding the Precambrian gran i te  outcrop west of Noipa Kam would shed more l i g h t  on 
the sedimentat ion features.  The exposed Paleozoics are qui te clean quar tz l tes  and 
limestones suggesting that  sedimentation was of the low-energy environment, 

~he Cretaceous Glance conglomerate now occurs in isolated outcrops wi th  no 
lower contacts noted. They are genera l ly  h igh ly  t i l t e d  blocks which may have been 
the resu l t  of  the same forces which deformed the Paleozoics. 

The intense u p l i f t  and deformation responsible fo r  the near ly  i s o c l i n a l l y  
"folded spine of  nor theas t - t rend ing  Paleozoics apparent ly  preceeded the main sedimen- 
ta t i on  period recorded by the deposi t ion of the Laramide conglomerate of  C l a f l l n  
Ranch type. 

The lower Laramide conglomerate sequence east o f  Nolpa Kam has two northwest- 
t rending a n t i c l i n a l  s t ruc tures and associated sync l lna l  feature as recorded by dip 
and s t r i k e  determinat ions.  The beds trend at near r i gh t  angles to the Paleozoic 
blocks but there is strong evidence that f ine  debris from the l imestone-quar tz i tes  
was incorporated in the matr ix  o f  the conglomerate. 

Some f a u l t i n g  and u p l i f t  undoubtedly took place to set the stage for  the next 
andes l t i c  arkose and vo lcan ic  f low breccia sequence of un i t s .  Large blocks of 
qua r t z i t e  and l imestone are found completely engulfed ( in plan) by the arkos lc .  
These blocks pa ra l l e l  bedding and other planar features of the arkose, and, adjacent 
to the one large Paleozoic outcrop in the spine region, both the included blocks and 
the andes i t i c  arkose bedding p a r a l l e l s  the bedding of  the Paleozoic mass. 

The Noipa Kam region was a busy place during the next stage of  massive vulcanism 
and i n t rus i ve  a c t i v i t y .  Limestone f a u l t  s l i ve r s  are evident in several locat ions 
invo lv ing uni ts  of  the vo lcanic  complex and the l a t i t e .  A l l  the in t rus ives  show 
strong f a u l t  contro l  in various parts of the area but espec ia l l y  west of  Noipa Kam 
and around the Brownell Mine. 

A strong nor thwest- t rending s t ruc tu ra l  contro l  was undoubtedly in f luenc lng the 
emplacement o f  the g ran i te ,  l a t i t e ,  and monzonite in the southwest par t  of  the area. 
Regional maps show th is  strong f a u l t i n g  extending through the Baboquivari Mountains 
on the southeast up in to the Qui jotoa-Noipa Kam area and passing northwestward 
through the Sauceda Mountains. 

This regional grain in the Noipa Kam area is wel l  shown by numerous epidote 
f i l l e d  shears, pods, and streaks in the massive gran i te  on the south and the a- 
bundant specu la r l te  wi th minor chrysocol la  in the g ran i te ,  l a t i t e ,  and monzonite 
to the west. Diabase and d i o r i t i c  dikes also fo l low th is  trend in the massive g ran i te .  

0 
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ALTERAT I 0 N-MI NEPAL I ZAT I ON 

The most tan ta l i z ing  a l te ra t loh-minera l iza t ion  target in the Noipa Kam area 
Is the horseshoe of pervasive epidote addit ion with minor chalcocite mlneraI izat lon 
ifl the Laramlde conglomerate. The pervasive area is surrounded by a s imi lar  horse- 
5hoe out l ine of weak and spotty ep idoteadd i t ion  with rare copper noted. Outside 
the second zone the epidote is found only in conjunction with late Laramide in t rus ive 
masses. A Laramide hornblende porphyry is wi th in the spotty zone and is i t s e l f  
strongly epidotized and has a halo of strong epidote surrounding i t .  

As a potent ial  explorat ion target i t  is assumed that a vo l a t i l e  heat source, 
such as a mineralized porphyry, is responsible for the epidote-copper addit ion to 
the conglomerate, The is.grad l lnes of epidote content would re f lec t  as halos from 
the buried heat-mineral iz ing source. As shown on Attachment A, the p~tulated source 
would l i e  eastward from the outcropping areas and be buried under the a l l uv ia l  gravels 
and sands. 

The epldote is probably a hydrothermal-metamorphic event and is strongly con- 
t ro l l ed  by bedding features in the conglomerate; but also well demonstrated is 
ve ln le ts  of epidote which crosscuts bedding. The coarse conglomerates are favored 
for the epidote addit ion more than are the f lne-grained var iet ies and undoubtedly 
r e f l e c t  increased permeabil i ty factors.  Copper mineral izat ion,  as oxide, s i l i c a t e ,  
and chalcoci te,  is found in varying amounts with the strongest mineral izat ion 
(chalcoclte masses) generally rest r ic ted to the areas of intense epidote development. 

Samples of the various rock features in the epidote-copper area were collected 
and submitted to Dr. Spencer R. T i t l ey ,  professor of geology, Universi ty of Arizona, 
for petrographic study. Ti t leyas interpretat ions summary is reproduced below and 
the f u l l  text ,  sample descr ipt ion,  etc. is included in Appendix I .  

START OF QUOTE: 

. 

@ 
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" INTERPRETATION S~4MARY 

Pith the exception of those rocks noted above that are ob- 
viously igneous, the suite consists of altered arkosic rocks. 
They are all remarkably similar, varying only in the extent to 
which they have been modified by epidote. The source of the 
elastic material appears to have been the smme for all of them. 
The abundance of pla$ioclase is noteworthy and suggests either 
an a~esitic tuff source or coincidence of sedimentation and 
volcanic activity with the plagioclase frao~uents deposited directly 
from the air. The remarkable state of preservation of the plagio- 
clase with only minor surface modification suggests that the 
material did not travel far. 

A l t h o u g h  a r g u m e n t s  c a n  be  a d v a n c e d  f o r  c o n s i d e r i n g  t h e  r o c k s  
v o l c a n i c  p r i m a r i l y ,  t h e  s e d i m e n t a r y  c h a r a c t e r  o f ' b e d d i n g ,  r o u n d i n g  
and  t h e  p r e s e n c e  o f  w h a t  I b e l i e v e  t o  be  s i l t  as a g r o u n d m a s s  
weighs against this interpretation. 



There appears to have been some rhyolite in the source area 
as well andesite and some pre-existing fine-grained sandy sediments 
or sedimentary rocks. The inclusion of both these rock types 
in the andesite (~q~-9) attests to the later age of that rock and 
the presence of these rocks near the igneous body. Except for 
%he pervasive and relatively intense epidote alteration, the ...... 
rocks appear quite similar to, and thus of the same origin, aS ........ 
%hose units such as Claflin Ranch or ~mole Arkose. 

The small amount of carbonate in the sediments is prohSly 
significant in terms of the alteration. Although little is now 
left in the rocks, I have a feeling that thcrc may have been con- 
slderable calcite in the matrix. 

A!teration: All specimens are altered to varying degree by 
epldote. C~on'~dered alteration, the development of that mineral 
could also be metamorphic but it seems unlikely in view of the 
selectivity of the alteratkn in many specimens of the plagioclase, 
wh~re iron would have to be added to the system. Contact meta- 
morphism or locallized heating and remobilization cannot be ruled 
out. 

I 
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Also note~¢orthy is the fact that virtually all of the plagio- 
¢lase is altered to clay and, in a few cases, possibly sericite, 
In general the more epidote in the rock the more the plagioclase 
appears" to be altered. 0rthoclase, by comparison, is little affected 
although some of it shorts slight alteration to clay. My feeling 
is that the c!ay-sericite alteration of the feldspars has taken 
place since sedimentation rather than before although I cannot be 
cer t ai n, 

] 
There is much microcline in some of the specimens and about 

the only way I can reasonably account for it is through some meta- 
morphism or Io~ temperature potash metasomatism. It could be de- 
%rital microcline derived from a granophyre or a similar rock. 
X have no unequivocal explanation for it. 

~n st~mmary, alteration or met~unorphism is pronounced in all 
rocks of the suite. ~.ly impression is that the mineralogy present 
is more the effect of alteration brought about by pore water move- 
ment than it is metamorphism (dry) or long range movement of fluids 
from some other source. That it was brought about under conditions 
of anomalously elevated temperatures and some burial there seems 
little doubt. 

)lineralization: No primary sulfides were seen in the specimens 
examined. Chalcocite is present in hand specimens but the cuts 
on the sections asked for revealed nothing diagnostic about its 
Occurrence. Several alternatives may 5e considered to explain its 
presence. 

I 0 It could be detrital, together with the other minerals of 
%he sedimentary rock. This seems doubtful as some of the chalco- 
cite occurs as very thin veins that wrap around ouartz grains and 
wander for short distances through the ground mass. If detrital 
it has been subject to remobilization after lithification of the 
ro ok. 



I ° 

O 

~ °  

It could represent in situ alteration of primary sulfide. 
X found no primary sulfide in this rock except for the pos~/ole 
primary origh of the chalcocite.(See below). No pyrite or 
chalcopyrite ~:as observed. If primary sulfide were present, it 
could have been detrital (very unlikely) or introduced after 
lithi~ication (no evidence).. > 

"--L-~ The chalcocite could be primary. This is possible but the 
@halcocite in the s~mple is not characteristic of the chalcocite 
kno~uu to be primary such as at Magma. This should not, ho~-ever, 
rule a~ this possibility. Because of the absence of textures 
indicating it and the absence of any primary sulfide such as 
pyrite or chalcopyrite, I have to conclude that the chalcoclte 
is a replacement of the silicate or carbonate rock forming 
minerals, rather than a sulfide in the rock. Thus the primary 
origin has to be considered a possibility. 

The copper and sulfur are transported to the rock. This 
seems the most reasonable explanation although I have no geologic 
information to suggest the probability of this process. The 
mineralogy of the rock and the petrographic evidence suggest 
only that the copper could have been transported in a ferrous 
sulfate-water system and deposited chalcocite and limonite-hema- 
%i~ at the proper level in the system. " 

END OF QUOTE 

@ 
Attachment B, shows the locat ion of  the petrographic samples (NK-Series),  

the assay-geochemical data loca t ions ,  and the isograd l ines of  mapped l i m i t  o f  
pervasive epldote and l i m i t i n g  epidote.  Tabulat ion of  the assay and geochemical 
sample resu l ts  are reported in Table I .  Go ld -s i l ve r  was determined by f i r e  assay 
on a l l  samples except the G-Series. The R-Series were large bulk samples and cut 
f o r  copper-moly determinat ion by regular  wet methods during the e a r l l e r  samoling 
program° A l l  o ther  samples were analysed for  Cu-Mo-Pb-Zn by geochemical methods 
except where not reported.  Bulk samples co l lec ted  in the epidote-copper area had 
mopper values ranging from 0.01% to 2.52% in a high grade area. Elsewhere in the 
horseshoe l i m | t  area, geochem values indicated the strongest anomalous area as 
being w i th in  the pervasive zone (or adjacent to in t rus ives  wi th very strong epidote 
development adjacent to them), and near anomalous values in the surrounding halo. 
Outside the halo the values were s t i l l  h igher than those taken at a considerable 
d is tance,  as re f lec ted  in the Browne]l Mine Area samples, from the posulated heat- 
m ine ra l i z ing  source area. 

The geophysical results are reported separately in a memo by Wayne Farley. 
I.P. results were negative using a I000-2000 foot spacing. Resistivity data out- 
lined a trough basin underlying the surface gravels and extending northeasterly but 
neither method outlined a potential source area responsible for the epidote-copper. 
Airborne magnetics were also flown over the area and shows a distinct small closure 
low in an otherwise quite flat magnetic area. Also noted is a strong north-south 
deflection pattern which passes near the closure. 

O 
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Add i t i ona l  work, such as a lower level a i r  magnetic t raverse,  or a ground 
magnetics, and a g rav i t y  survey over the suspected magnetic c losure,  is needed 
to c l a r i f y  the nature of  the closure as to i t s  actual extent and possible depth 
to i t s  top as i t  may not be at the bedrock surface. 

Mapping and sampling of  the Noipa Kam area has confirmed the mlneral and 
geochemlcal value and the anomalous character of  the epidote area in comparison 
to s im i l a r  un i ts  to the west and south, the petrographic works supports and defines 
the nature of  the a l t e r a t i o n  metamorphlsm-mineralization and suggests a la te ra l  
migrat ion of  f l u l d s  in an elevated temperature environment, and the airborne mag- 
net ics show a low which is of ten c h a r a c t e r i s t i c  of mineral ized and a l te red porphyry 
body. Present informat ion does not provide us wi th a depth fac to r  to the proposed 
source nor i t s  probable shape and extent in three dimension. 

Two other areas of weak to patchy pervasive epidote alteration-additlon are 
found in the Brownell Mine area. The one northeast of the mine is in association 
with an epidotized Laramlde granodiorite. The other, north of Brownell Well, is 
a weak zone in Laramide conglomerate and andesitic arkose. Neither zone is pervasive 

nor carries noticeable copper values. 

Surrounding the Brownell Mine is an argillic alteration zone limited to the 
outcrops of Laramide volcanic complex, andesite porphyry, and latite units. As 
shown by Attachment A the area contains numerous diggings and shafts. Copper-silver 
values have been produced in this area from shears and small veinlets structures 
during the turn of the century. 

In the southwest corner of the map is the "Poor Boy " prospect. Coloration 
and specularlte-copper oxide mineralization is mainly confined to the Laramide latlte 
and the quartz porphyry border phase in contact with the quartz monzonite. The 
color zone, as iron coloration along shears, actually extends throughout the latite 
Into Brownell Peak and also patchy iron-alteration in the Laramide granite adjacent 
to the latlte. Specularite-epidote is a common feature as exemplified throughout 

the Quijotoa District to the south. 

Stebbin's Mineral Survey of the Papago Reservation (Aa.16.0.16) reported that 
Miami Copper put one churn drill hole down in the Poor Boy area. Stebbins also 
did geophysical and geochemical work over the Poor Boy and Brownell Mine areas. No 
encouraging results were obtained in any of their work or ours. 

The alteratlon-mineralizatlon at the VO Mine is of very limited extent and weak 
in character. At least two churn drill holes are in the mine area and another 
located just east of the limestone outcrop located 5000 feet southwesterly from the 

VO workings. 

The Arizona State Land Department Water Resources Report number 9 (1961) 
lists a number of wells in the Noipa Kam area but none penetrated units other than 
what has been mapped in this report. 

O 
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CONCLUSIONS_ 

Further geophysical Work shoul'd be undertaken to c l ea r l y  def ine the character 
and extent  of  the a i rborne magnetic low c losure,  the de~th of  surface gravels,  and 
the depth to the closure phenomenon. 

The extent  of  the epidote-copper halos suggest a source area of  s u f f i c i e n t  
magnitude to be of  i n te res t  as an exp lo ra t ion  ta rge t .  

Although the present Papago Indian b id- lease arrangements are not the most 
favorable fo r  exp lor ing  fo r  th is  speculated ta rge t ,  I recommend that the area be 
considered as one of  i n te res t  and the area be placed fo r  bid at sometime when other 
proper t ies  are also being placed fo r  bid in the reservat ion area. A l l  fu ture 
Indian releases on prospect ive bidding areas should be c a r e f u l l y  checked to see i f  
th is  area is included by other  pa r t i es .  

O 
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As,say & Geochem Sarn~le Results 

Sample No.* 

D-I 
-2 

-5 
-6 
-7 
-8 
-9 

-10 
D-ll 

$-I 
-2 

-4 
-5 

S-6 

G-51 
"52 
-53 

G-54 

R-I  
-2  
-3 
-4 
-5 

R-6 

B-1 
' 2  
-3 
-4 
-5 
-6 
-7 
-8 

B-9 

Rock Unlt'~ 

Lgr. 
Lcg, w/epl 
Leg, w/min 
Lcg, w/epi 
Lcg. 
Laa. 
Leg, w/epi 
pegr. 
Lrp. 
taa, w/epi 
Qzite in Laa. 

Lcg, w/epi 
Leg, w/epi 
Lhp. 
Lcg, w/epi 
Lcg, W/epi 
Lcg, w/min. 

L i t .  
gr in Lcg. 
Pal, 1 imonite 
Pal core. 

Lcg, w/m~n. 
Leg. 
Lcg, mln. fault 
Lcg, w/min 
Lcg, w/epi 
Pal, w/min. 

Lvc? (dump) 
Lap, al t .  
Lvc? (dump) 
Laa. 
L l t ,  fresh 
Lvc 
Lcg w/epi 
Lgd 
Lcg. 

ozAu 

T r  
Tr 
Tr 
Tr 
Tr 
NIl  
Tr 
Tr 
Nil  
Ni l  
Ni l  

Ni l  
Ni l  
Ni I 
Ni l  
Ni l  
Tr. 

m m  

m m  

T r  
None 
O.012 
0.005 
Tr 
0.015 

Nil  
Ni l  
Ni l  
Nil 
Nil  
Ni l  
Ni l  
Ni l  
Ni I 

ozAg 

0.I0 
0.I0 
0.06 
0.I0 
0.o9 
0.08 
0.07 
0.06 
0.I0 
0.08 
0.08 

Tr 
Tr 
Tr 
Tr 
0.28 
0.16 

a ~  

o o  

~ m  

o ~  

0.08 
None 
0.25 
0.48 
o. I0 
l .83 

Nil  
Ni l  
Ni l  
Ni l  
Ni l  
Ni l  
Ni l  
Ni l  
Ni l  

%Cu 

0.14 
0.01 
0.21 
0.99 
0.02 
2.52 

~ o  3DmCu oPnflo 

~ o  

o o  

m ~  

m m  

D ~  

D ~  

m o  

m m  

m t  

n ~  

o o  

m ~  

m m  

o ~  

~ m  

None 
None 
None 
None 
None 
0.02 

n l  

28 
67 

112 
39 
20 
20 
66 
60 
65 
II 
36 

35 
31 

342 
63 
68 

440 

250 
38 
68 

lO5 

(14oo) 
(lOO) 

(21oo) 
(9900) 
(200) 

(25,00o) 

128 
52 
46 
22 
32 
24 

164 
62 
20 

1.4 
I .4 
1.7 
1.4 
0.9 
1.4 
1.4 
3.7 
1.7 
0.9 
4.9 

I.I 
I.I 
1.7 
I.I 
0.9 
1.7 

-5 
-5 
5 
-5 

~ m  

m ~  

~ o  

m w  

-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 
-5 

ppmPb 

930 
244 
302 
480 
880 
775 
640 
845 
441 
216 
336 

495 
468 

2050 
1160 
256 
508 

m o  

~ m  

o ~  

m ~  

o l  

o o  

78 
56 
82 
36 
42 
32 
74 
30 
34 

*D-and S- Series by ASARC0, El Paso Lab. 
6-, R-, and B- Series by Hawley & Hawley, Tucson, Lab. 
R-Series were large bulk samples for wet assay on copper-moly. 

~.. Rock Units: 

pe gr. Precambrian granite 
Pal Paleozoic limestone and quartzite 
Laa 
Lap 
Lcg 
Lgd 
Lgr 

Andesitic arkose (Silver Bell type) 
Andesite porphyry 
Conglomerate (Claflln Ranch type) 
Granodiorite 
Grani te 

Lhp Hornblende porphyry 
L l t  Lat l te 
Lrp Rhyolite porphyry 
Lvc Volcanic complex 
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6920 Taos Place 
Tucson, Arizona 
June 28, 1969 

~Ir. James D. Sell 
American Smelting And Refining Co. 
Tucson ~ Arizona 

@ 

Dear Jim: 

Enclosed is my report on the suite of rocks 
that you brought to my office. I found them quite 
interesting but I was unable to come up with a 
solid answer on the occurrence of the sulfides in 
them. I feel that they are transported to the 
rock rather than detrital in them. I feel that 
the sulfides represent enrichment rather than 
primary deposition of chalcocite from a deeply 
derived fluid but I cannot prove to my own satis- 
faction such a process. I believe that an origin 
by do~nward or laterally travelling fluids from 
a source of primary copper is the best bet. 

I can't, however, rule out a primary origin 
for the copper - that is direct deposition of 
the chalcocite although it requires a rather un 
usual fluid and environment to do it if the 
material was derived at depth. 

The alteration c~uld be either hydrothermal 
or met~uorphic and I suspect ~e may be seeing a 
combination of both. I feel the alteration 
preceeds the copper, one mol'e reason for ruling 
out a primary origin although a tenuous one. 

I trust I have helped in providing some 
answers to you although I regret not being able 
to come up ~¢ith the really important ones. If 
you have questions, please do not hesitate to 
contact me and I'll be pleased to reviev~ ~hat 
I have done ~ith them and further explain any- 
thing you might wish. 

Encl. 
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pE~TROGRAPHIC EX.~,IINATION OF ASARC0 ROCNS - J. D. SELL June 26, 1969 

Made by and reported by S. R. Titley 

Sample NK-I ASARC0 No. "?" 

MeKascopic Description: Equigranular qtz-feldspar-epidote rock with 
oriented fabric. Large irregular feldspar grains and nearly 
equigranular elongated quartz grains. Epidote fills interstices. 
Appears sedimentary originally. Color is variable but striking on 
sawed surface with soft green and pink. No opaques visible. 

Petrography: The rock is a plagioclase (25%),- quartz (35~), - 
orthoclase (1~%), - unknown fine-grained (5%) rock. The rock 
appears fragmental witb grains of feldspar and quartz cemented 
with fine-grained material (possibly silt) that is no~ in great 
• part epidote or silica. Quartz grains subrounded to subangular 
but generally elongated to ellipsoidal. Epidote occurs as a replaee- 
merit of Na spar and as a replacement of matrix. Low level but 
extensive alteration of plagioclase to unidentified clay. 

Interpretation: Rock appears to be metamorphosed (altered) arkose. 
Affinities are closer to sedimentary origin than to volcanic origin, 
the other possibility. If clasts are a representative example of 
the weathered original rock, it may have been an andesite tuff. 

Sample N!K-2 ASARC0 No. M-2 

Me__gascopic Description:Fine grained (1.5 mm 01" less) orthoclase--. 
quartz-epidote rock. General color tends toward pale green. Much 
llke NK-| except for smaller grain size and apparent greater con- 
tent of If-spar and absence of obvious primary structure. 

Petrography: Rock is 50% matrix (smaller than 0.01ram) and 50% 
frao~Tnents larger than 0.1ram. Appears fra~nental with ~cagments of 
fine-grained quartz, microcline, orthoclase and pla~ioclase. In- 
tense and pervasive alteration of only plagioc!ase to clay-sericite(?). 
Very thin alteration rim around many plagi0clase crystals that ,nay 
represent weatherino ~. Some selvages appear opaque (i{ematite)(?). 
A few crystals of maznetite now altering to hematite. Fragment com- 
position approximately quartz-$0%, orthoolase,microcline-20~, 

" 0  ~i Much of the original groundmass plagioclase-~0?~, epidote-I ,o. 
probably altered to epidote. ~4atrix or groundmass composition 
indeterminate with equipment available but probably silt ~:,ith 
qtz-clay and minor carbonate. 

Interpretation: Sedimentary rock (arkose) much like NK-I; more 
equlgranular and orthoolase with more fine-gralned material than 
NK-I • 

S am!ol e NK-3 

Me~ascoDic Description: Poorly sorted clastic rock - arkose with 
prominent rounded pink orthoclase fragments up to 4 ram. Fine grain- 
ed green matrix. About 30% of obvious fragments ~reater than Imm. 
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Sampl~ .NK-D ( Cont ' d ) 

Petrography: Largely the same as ~C-2 except that grain size is 
smaller and there are small fragments of a quartz-orthoclase rock. 
This rock may represent a sample of the clastic source (in part). 
The quartz-orthoclase rock is granophyric and could have been a 
quartz-latite or very fine-grained quartz-monzonite. Epidote 
alteration of both groundmass and plagioclase is widespread. 

Interpretation: Probably a sedimentary rock (arkose) now altered 
to a quartz-feldspar-epidote rock. 

Sample NK-4 

Meo~asoopic Description: Coarse fragmental rock with obvious quartz, 
feldspar and epidote. A minor remount of green copper stain rimming 
both quartz and feldspar fragments. 

Petrograohy: The rock is fragmental, consisting of large fragrments 
of orthoclase and small fragments of plagioc]~se (olig), quartz and 
mic~ocline. Groundmass of silty material makes up about 50~ of 
total rock if much of the epidote is considered to represent original 
material. Ifidespread unidentified clay and a few coarse crystals 
of calcite that appear detrital. Feldspars prominently rounded. 
Unidentifed non-metallic, pink-reflecting, opaque mineral. Copper 
mineral appears to be malachite and is associated with hematite. 
Possibly it is a replacement of quartz crystals but I cannot be 
certain. There aso appears to be some recrystallization of the 
feldspar. 

Interpretation: Metamorphosed or altered arkose. 

Sample NK-5 ASARCO No. ,,Dike" 
]- 

Megascopic Description: Dull, dark green, fine-gralned porphyritic 
rock with pale green oriented laths of feldspar. Phenocrysts range 
from 0.5 to 2 mm size. Some are equant but most are tabular on the 
one sawed face. The rock appears igneous without much question. 

Petrography: The rock is largely an epidote-plagioclase rock with 
epidote making up more than 50~ of the section surface. .}iagnetite 

2-4~. Some chlorite n~lacement of what ~¢ere is present at around ~ 
pDDbably mafic minerals (hornblende and biotite?) ~.lany small felty 
laths of pla~ioclase in the groundmass, some of %~rhich have been 
replaced by eoidote. The coarse plagioclase crysts are about 50[~o 
replaced by fine-grained epidote. 

Intel-prLetation: The rock was probably an andesite porphyry but is 
no~¢ an epidote-plagioclase rock. 

Sample Z!K-6 

Megascopic Description: Poorly sorted quarfiz-orthoclase-epidote 
rock. NtLmerous large eDidotized fragments of plagioclase(?). A 
rather large amount of hematite (relatively) about I?~ Some green 
4opper stain on the surface and surroundin~ crthoclase fragments. 
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S a/~_pl e - NK-6 ( Co nt' d ) 

Petrography: EDidotization considerably farther advanced than in 
other s~mples of this suite. Remnants of plagioclase occur in clusters 
of ,,islands" surrounded by coarse epidote. This ss~mple also contains 
fragments of quartzite or very fine-grained sandstone9 that is now 
an orthoquartzite. Veins of hematite and magnetite(?). Much calcite 
(3%) remains in the rock. There are a few patches of malachite in 
the section that may be replacement of limestone or calcite fragments. 

Interpretation'. Altered or metmmorphosed arkose. This rock appears 
t'0 be a re°re calcareous phase of the sediment but one which still 
retains some silt and has been more strongly altered or metamorphosed. 
Origin of the copper stain is not kno~n as no sulfides were recognized 
in the rock. It is probably ~�ansported. 

S ~ m p l e  NE-7 

M e g a s c o D i c  D e s c r i p t i o n :  B r o ~ ¢ n i s h  l a m i n a t e d ,  a p p a r e n t l y  s e d i m e n t a r y  
~ ' c k *  C o n s i s t s  o f  t h i n  (4ram) b a n d s  o f  v e r y  f i n e  b r o w n  m a t e r i a l  
s e p a r a t e d  b y  imm b a n d s  o f  l i g h t  c o l o r e d ,  g r a i n s  l e s s  t h a n  a mm i n  
w i d t h .  L o o k s  l i k e  a w e l l  s o r t e d ,  a r k o s e  and  o f  t h e  t y p e  t h a t  m a k e s  
o f  a l o w  e n e r g y  s t r e a m  o r  l a k e  e n v i r o r ~ n e n t .  

Petrography: hrell sorted sedimentary rock of quartz-feldspar-silt 
composition. An arkose. Quartz-feldspar ration I:i. About l~ 
epidote. Abundant hematite(~) or limonite(?) in the silts. Frag- 
ments of quartz and orthoclase mostly anhedral. 

Interpretation: hTell sorted sediments, possibly minor calcareous 
cement with so-me iron oxides in the environment Feldspar content 
of coarse material about the same proportionately as the other rocks 
in this suite. Bedding obvious. Stream sediment? 

Negascopic Description: Fi~e grained poorly sorted arkosic rock with 
op--'aques ~ ~and epidotization of Groundmass. Feldspar=quartz~ fragments 
angular. Rather less epidote than others in the suite. Much silt 

and very minor carbonate. 

Petrography: Fragmental rock with quartz=orthoclase=plagioclase. 
Epidot----------~'i~-n-the groundmass only about 25% and less than 5% of plagio- 
clase affected. Less epidote than ethers of this suite. Ground- 
mass or matriz of the rock consists of quartz and unidentified clay 
Possible hornblende fragments in the rock and I-2~ "/ opaques, apparently 
all magnetite. Afew small opaques may be chalcocite. 

Interpretation: Altered or metamorphosed arkose. 

Sample NI~<-9 ASARC0 No. red "+" 

~_.e~ascopic Description: The rock appearN to be an andesite with 
reddish-purple groundmass, with hornblende and both tabular and 
rounded feldspar phenocrysts. Feldspars weathering or altering to 
chalky blobs on the weathering surface. 
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• Sample hI(-9 (Cont'd) 

Petrography: The rock is epidotized with marked selective alteration 
of the plagioclase which is in the range oligoclase-andesine. Some 
biotite development from hornblende. One xenolith of quartzite and 
possibly a fragment of the arkose in the rock. The rock was an ande- 
site porphyry that has been subjected to conditions forming epidote 
in the Plagioclase and red-staining of the groundmass that is 
~robably hematite. 

@ 

INTERPRETATION S L~.~M ARY 

With the exception of those rocks noted above that are ob- 
viously igneous, the suite consists of altered arkosic rocks. 
They are all remarkably similar, varying only in the extent to 
which they have been modified by epidote. The source of the 
elastic material appears to have been the same for all of them. 
The abundance of plagioclase is noteworthy and suggests either 
an a~esitic tuff source or coincidence of sedimentation and 
volcanic activity with the plagioclase fragments deposited directly 
from the air. The remarkable state of preservation of the plagio- 
olase with only minor surface modification suggests that the 
material did not travel far. 

Although arguments can be advanced for considering the rocks 
volcanic primarily, the sedimentary character of bedding, rounding 
and the presence of what I believe to be silt as a groundmass 
weighs against this interpretation. 

There appears to have been some rhyolite in the source area 
as well andesite and some pre-existing fine-grained sandy sediments 
or sedimentary rocks. The inclusion of both these rock types 
in the andesite (NK-9) attests to the later age of that rock and 
the presence of these rocks near the igneous body. Except for 
the pervasive and relatively intense epidote alteration, the 
rocks appear quite similar to, and thus of the same origin, as 
those units such as Claflin Ranch or &mole Arkose. 

The small amount of carbonate in the sediments is prob~ly 
Significant in terms of the alteration. Although little is now 
left in the rocks, I have a feeling that there may have been con- 
siderable calcite in the matrix. 

Alteration: All specimens are altered to varying degree by 
epidote. Considered alteration, the development of that mineral 
could also be metamorphic but it seems unlikely in view of the 
se!ectivity of the alterat~l in many specimens of the plagioclase, 
wh~re iron would have to be added to the system. Contact meta- 
mor~lism or local]/ized heating and remobilization cannot be ruled 
out. 

Also noteworthy is the fact that virtually all of the plagio- 
clase is altered to clay and, in a fete cases, possibly sericite. 
In general the more epidote in the rock the more the plagioclase 
appears to be altered. 0rthoclase, by comparison, is little affected 
although some of it shows slight alteration to clay. My feeling 
is that the clay-sericite alteration of the feldspars has taken 
place since sedimentation rather than before although I cannot be 
certain. 
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There is much microcline in some of the specimens and about 
the only way I can reasonably account for it is through some meta- 
morphism or low temperature potash metasomatism. It could be de- 
trital microoline derived from a granophyre or a similar rock. 
I have no unequivocal explanation for it. 

In summary, alteration or met~norphism is pronounced in all 
rocks of the suite. My impression is that the mineralogy present 
is more the effect of alteration brought about by pore water move- 
ment than it is metmmorphism (dry) or long range movement of fluids 
from some other source. That it was brought about under conditions 
of anomalously elevated temperatures and some burial there seems 
little doubt. 

Mineralization: No primary sulfides were seen in the sDecimens 
examined. Chalcocite is present in hand specimens but the cuts 
on the sections asked for revealed nothing diagnostic about its 
occurrence. Several alternatives may be considered to explain its 
presence. 

It could be detrital, together with the other minerals of 
the sedimentary rock. This seems doubtful as some of the chalco- 
cite occurs as very thin veins that wrap around quartz grains and 
wander for short distances through the ground mass. If detrital 
it has been subject to remobilization after lithification of the 
r o c k .  

It could represent in situ alteration of primary sulfide. 
I found no primary sulfid-~"in this rock except for the poss~le 
primary orighu of the chalcocite.(See below). No pyrite or 
chalcopyrite was observed. If primary sulfide were present, it 
could have been detrital (very unlikely) or introduced after 
lithi~ication (no evidence). 

> 

The chalcocite could be primary. This is possible but the 
chalcocite in the sample is not characteristic of the chalcocite 
known to be primary such as at b[aQ4~na. This should not, however, 
rule at this possibility. Because of the absence of textures 
indicating it and the absence of any primary sulfide such as 
pyrite or chalcopyrite~ I have to conclude that the chalcocite 
is a replacement of the silicate or carbonate rock forming 
minerals, rather than a sulfide in the rock. Thus the primary 
origin has to be considered a possibility. 

T h e  c o p p e r  and  s u l f u r  a r e  t r a n s p o r t e d  t o  t h e  r o c k .  T h i s  
s e e m s  t h e  m o s t  r e a s o n a b l e  e x p l a n a t i o n  a l t h o u g h  I h a v e  no g e o l o g i c  
i n f o r m a t i o n  t o  s u g g e s t  t h e  p r o b a b i l i t y  o f  t h i s  p r o c e s s .  The  
m i n e r a l o g y  o f  t h e  r o c k  and  t h e  p e t r o g r a p h i c  e v i d e n c e  s u g g e s t  
o n l y  t h a t  t h e  c o p p e r  c o u l d  h a v e  b e e n  t r a n s p o r t e d  i n  a f e r r o u s  
s u l f a t e - w a t e r  s y s t e m  and  d e p o s i t e d  c h a l c o c i t e  and l i m o n i t e - h e m a -  
t i t e  a t  t h e  p r o p e r  l e v e l  i n  t h e  s y s t e m .  

0 
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AMERICAN SMELTING AND REFININGCOMPANY 
Tucson Arizona 

April 2, 1964 

MEMORANDUM TO J, E. KiNNISON 

SOUTHWESTERN ARIZONA 
ACCESS INVESTIGATIONS 

Since your original interest in this area stimulated my desire 
to see it and prompted the subsequent investigations of accessibility 
I thought you might be interested in a resume of the inquires to date. 

March II, 196L~: Call to Col. Moore, Base Condr., Luke AF Base, 
Col. Moore was absent so consequent conversation w/Col. R. B. Cypert 
(ci prit), Vice Comdr. My affiliation was identified and a request 
for permission for access made. Although he was cooperative, he 
stated he could not grant such permission. However, he would present 
the request to Col. Moore and their legal advisors. Suggested I call 
back in a few days. 

March 16, ' 1964: Visit to Col. Cypert at Luke AF Base. Pleasant 
discussion, w/my Stated position that of desiring to observe local 
structural relationships for support of regional studies. 

Co]. Cypert contended he had been informed by their legal advi- 
sors that they (at the base) did not have the authority to grant 
permission for access. A formal request would have to be made through 
AF Hgqs. in Washington, D. C. I was given the intentional impression 
that AF Hgqs. had always supported the policy of exclusion. 

The most negative aspect was the number of training programs 
being accommodated by the gunnery complex. Not only was Luke AF Base 
conducting a number of them, but the area was being used by Marana, 
Davis Monthan AF Base, and the Arizona Air Nat'l. Guard. Chances of 
coordinating entry with demands of these programs seemed improbable. 

During the return trip to Tucson possibilities inherent in one 
of Col. Cypert's remarks crystallized. He had said that the only 
exception to this policy of exclusion was the Arizona Game & Fish 
Dept. when making their annual game population-distribution surveys. 

, Since I knew a number of their men and had one good friend in 
their Phoenix office the possibility of accompanying one of their 
technicians was not too remote. 

March 17, 1964: Visit to Mr. Ted Knipe of the Tucson office of 
the Arizona Game & Fish Dept. 

Mr. Knipe was only academically familiar with the area, but intro- 
duced me to one of their young technicians, Dave Brown, who had been 
involved in their past surveys throughout SW Arizona. 
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Mr. Brown seemed to feel that there was no problem of access any 
time of the year throughout at least most of the Cabeza Prieta Wildlife 
Refuge. This however, was a generalization and for more specific infor- 
mation he referred me to the following: 

Norman Simmons 
U.S. Fish & Wildlife Ser. 
Cabeza Prieta Game Range 
Ill6 2nd Avenue 
Ajo, Arizona 

Paul Le Roux 
Arizona Game & Fish Dept. 
Gila Bend, Arizona Tel: 683-2674 

Don Smith 
Arizona Game & Fish Dept. (Regional Office) 
907 East 25th Place 
Yuma, Arizona 

Lynn Cool (Guide) 
Ask around Gila Bend, Arizona for whereabouts 

March 19, 1964: Trip to Ajo and Gila Bend. 

Both Mr. Simmons of the U,S. Fish & Wildlife Ser. and Mr, Le Roux 
of the Arizona Game &Fish Dept. were in the field. Via telephone 
Mrs. Le Roux reported her husband was on a sheep survey (possibly in 
the restricted area, since Mr. Simmons was also out). 

By this time I had begun to suspect that Col. Cypert may have 
been too inclusive in our conversation re Restricted Area R-2301, 
and that some of this area, while restricted for air traffic, might 
be accessible via ground vehicle. 

With this in mind I stopped at Gila Bend AF Base identified by 
an e~ev. of 858 on the Phoenix Sectional Aeronautical Chart, Jan. 9, 
1964, and had a discussion w/a Lt. Crock. 

Again my affiliation was identified, and a request made to have 
the boundaries of their gunnery complex specifically located for the 
purp6se of avoiding intrusion while looking at as much of the country 
as possible. 

He referred me to an aerial mosaic (Scale I"=3NM) w/a plastic 
overlay containing a boundary outline which, with the exception of 
extensions to the west and southwest, appeared to coincide w/that 
shown on the Land Status, Ar!zona, Dept. of Agriculture, S.C.S., 
1942, map in our files. 
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Uncertainty of the exact boundaries of these extensions in con- 
junction w/Lt. Crock's statement that the Marine air station in Yuma 
was utilizing an unknown portion of the country to the west indicated 
that it might be wise to visit the Bureau of Land Management in Phoenix 
to resolve the question of legal withdrawals for military use. 

March 20, 1964: Trip to Phoenix and the Bureau of Land Management. 

Presented a private citizen's desire to establish land status. 

This statUS has been established by a series of E0 (Executive 
Order) and PLO (Public Land Order) decrees. 

In part, at ]east, they are listed below: 

Cabeza Pr~ta Game Range 
EO 8038, 25 Jan., 1939. 

EO 8892, 5 Sept., 1941. 

PLO 56, 6 November, 1942. 

PLO 96, 16 March, i943. 

To date I have not had the opportunity to plot the descriptions 
in detail, nor determine whether they include the entire area of R-2301. 

As soon as this is done, I will prepare a copy of the descriptions 
and an index map for you. 

N. P. WHALEY 

N PW/j k 

O 
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MEMORANDUM TO J. E. KINNISON 

LAND WITHDRAWALS FOR 
MILITARY PURPOSES 
SOUTHWESTERN ARI ZONA 

Am attaching a list describing lands withdrawn for military purposes 
in southwestern Arizona. 

I do not believe that these are all of the withdrawals by any means, 
but they do represent all that I have been able to locate to date. 

The Cabeza Prieta Game Range is not shown, since it is outlined on 
many maps. 

A h a s t i l y  prepared sketch map shows these areas g raph ica l l y .  

NORMAN P, WHALEY 

NPWIjk 

O 
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EO 8892 Gila & Salt River Meridian 

T. 7 S., R. 1 W., Sec. 13 to 36 inclusive 
Tps. 0 & 9 S., R. l W., all 
T. 7 S., R. 2 g., Sec. 13 to 36 inclusive 
T. 8 and 9 S., R. 2 W., all 
T. 7 S., R. 3 W., Sec. 13 to 36 inclusive 
Tps. 8 & 9 S , R. 3 W., all 
T. lO S., R 3 W., Sec. 4 to 9, 16-21 & 28 to 33 inclusive 
T. 7 S., R. 4 W., Sec. 13 to 36 inclusive 
Tps. 8, 9, & lO S., R. 4 W., all 
T. 7 S., R 5 W., Sec. 13-36 inclusive 
T. S, 9 & lO S., R. 5 W., all 
T. 7 S., R. 6 W., Sec. 13-36 inclusive 
Tps. U, 9, & lO S., R. 6 W., all 
T. 7 S., R. 7 W., Sec. 13-36 inclusive 
Tps. 8 to 12 S., R. 7 W,, all 
T. 7 S., R. 8 W., Sec. 13-36 inclusive 
Tps. 8 to 12 S., R. 8 W., all 
T 7 S., R. 9 W ,Sec. 13-36 inclusive 
Tps. 8 to 12 S., R. 9 W., all 
Tps. 8 to 12 S., R. 10 W., all 
Tps. 8 to 12 S., R. II W., all 

Tps 8 & 9 S., R. ll½ W., all 

The areas described, including both public & non-public lands, aggregate 
approx. 1,077,300 acres. 

The lands in T. II S., Rs. 7 & 8 W., T. 12 S., Rs. 7 to II W., shall be 
used by the War Dept. for aerial gunnery and tow-target firing and for no 
other type of firing. 

O 

PLO 56 Gila & Salt River Meridian 

Tps. 13 to 16 S., R. II W., 
lO to 15 12 
lO to 15 13 
lO to 15 14 
lO to 14 15 
I0 to 14 16 
I0 to 14 17 
10 to 13' 18 
lO to 13 19 

Tps. II to 13 S., R. 20 W. 

The areas described aggregate approx. 9/49,000 acres. 

...shall designate at least 2 dys/mo on which there will be no firing affecting 
the lands in Tps. 13 to 16 S., R. II W., Tps. 12 to 15 S., Rs. 12 to 14 W., and 
Tps. 12 to 14 S., Rs 15 & 16 W., to enable field personnel of the Fish & Wildlife. 
Ser. to carry out normal patrol & maintenance activities. 



PL0 56 (cont 'd . )  

On the lands in Tps. 13 to 16 S., R. ]l W., Tps. i2 to J5 S., Rs. 12 to 14"W., 
and Tps. 12 to 14 S , Rs. 15 & 16 W. bombing shall be confined...to the valley .... 
floors, and shall not be permitted in the mountain areas...nor within a one-mile 
radius of all water holes, springs, wells, or tanks, including the Tu|e Wall, 
Cabeza Prieta Tanks, & the Tinajas Altas Tanks, 

PLO 96 

Not found as of 4-28-64. 

PL0 97 

Photocopy attached - U. of A., 4-28-64. 

PLO 98 

Photocopy attached - U. o f  A. ,  4-28-64. 

O 

O 
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,~,,< }~ :- . , N E ' .  a n d  ~t/~ l 
F~,~,'~ $3 , l d  14; 
~eC. 16 ~;F:'.~ aP,(i .qt!: : 

t~,'('~. 19  ~,6. l / iC]~ , lS lV¢.  
T 9 8 .  II !4 ~V 
T a 5 .  R , W . .  

~ , ' c  19. " - 
! ~  2,0..~ .N' z a n d  S ' ~ ;  

T - $ . ,  ~+~ lh #¢. 

'~eC. 7~,. 8 ' ; S V i ,  

q' .  g h R : (i W .  
T.  6 ~  R 1 7 W .  

~ec ~, .~ NI'. ~ a n d  Hl~;  
*t!¢e¢~ +~'t :RS, ~,:'~Cl 36 

"F, 0 ~* N 17 W , pa : r t l y~ .un l~ l zvey~ l .  

~ 5 ' " 9  | : l . + , ' l  2 

-~;,"" 3. t ~ : ~ N ' ~ ,  ahf l  S'/.~; 

~r. }f '" +" 19 :V 

"~" ~ S . . l l  . 

T, 9 ~., i:~ '? W.. 

~"t" +,k '.:. N~.:INW~/,~, I;i++.,'l ~ I / ¢ :  
~,'N'~ 9. • ar~.:i 11; 
81-~ };: " ~"L ; 

~'~'~ ~b t . :  I 7  I.q("ll)tqVe; 

~4... :N tO 3G. lhChl¢+lve 
]'p:~ I; if. ~%;}d I2 ~.. R ,  ~ 1  W. 

~k,,c~ , i~ ,,,] )4  

~+ ' ~ ,  " "  D .  l f , ( } l : ~ i ' , ' @ .  

~ .  . . + 

" ~ ' t  ] t "  "20 l l )CJ t i~ , !V+  

h , ' c a .  ~ i  '+, 3g. l r . c l t~ lve ,  

T~,~ II and 12 8. R 22 W 

'I 'h~ area.~ d r~cr}he , l  In r lud lnC.  t ro th  p u b l $ c  
[%Dd n o I I p t l b l i c  lnl~d&, I )~:gregate  a p i ~ r o x l m a t e l y  
"/05.300 a c r e s  

" / ' h i s  o r d e r  s h a l l  b e  s u b j e ( t  to ( 1 )  t i l e  
r e s r r v a t m n  m a d e  b y  t h e  P r o c l a m a t m n  o f  
M a y  27 .  1907 .  r e s e r v i n g  a l l  p u b l i c  l a n d s  
w i t h i n  60 f r e t ,  o f  t h e  i n t e r n a t i o n a l  
b o u n d a r y  b e t w e e n  t h e  U n i t e d  S t a t e s  a n d  
t h e  } % e p u b h c  o f  M e x i c o .  a n d  , 2 )  t,i~e 
t r a n s m i s s i o n  l i n e  w H h d r a w a l  u n d e r  F - d -  
e r a l  P o w e r  C o m m L ,  s m n  P r o j e c t  N o .  4 8 2 .  
s o  f a r  ax  s u c h  r ( , ~ e r v a t t o n s  a i l e c t  a n y  o f  
t h e  a b O v e - d e s c r i b e d  l a n d s .  

T h i s  o r d e r  s h a h  t n K e  p r e c e d e n c e  o v e r ,  
b u t  s h a l l  n o t  r e s c i n d  n r  r e v o k e .  ( 1 )  t h e  
w i l h d r a w a l  f o r  c l a ¢ ~ L f i e a t m n  a n d  o t h e r  
p u r p o s e s  m a d e  b y  E x e c u t i v e  O r d e r  N o .  
6 9 1 0  o f  N o w - t u b e r  26,  19:14, a~  a m e n d e d ,  
( 2 )  t h e  w i t h ( l r a w a l  m a d e  b y  E × e c u t i v e  
O r d e r  N o .  8 0 3 8  o f  J a n u a r y  25 .  1939 ,  e s -  
t a b l l s h i n g  t h e  C a b e . z a  P r i e r s  G a m e  
R a n g e .  ( 3 )  t h e  o r d , ' r  o f  t h e  S e c r e t a r y  o f  
t h e  I n t e r i o r  o f  M a r c h  14.  1929 ,  w i t h -  

d r a w i n g  c e r t a i n  l a n d s  f o r  r e c l a m a t i o n  
p u r p o s e s  a n d  (4~ t h e  o r d e r  o f  t h e  S e c -  
r e t a r y  o f  t h e  I n t e r m ~  o f  J u l y  14.  1938 ,  
e s t a b l l , ~ h i n g  A r i z o n a  G r a z i n ~  D i s t r i c t  N o .  
3, s o  f a r  a s  s u c h  o r d e r s  a f f e c t  a n y  o f  t h e  
a b o v e - d e s c r i b e d  l a n d s .  A f t e r  t h e  p r e s -  
e n t  n a t i o n a l  e m e r g e n c y  h a s  been o f -  
f i c i a l l y  t e r m i n a t e d ,  t h i s  ( , r d c r .  s o  f a r  a s  
i t  a f f e c t s  l a n d s  h e r e t o f o r e  w i t h d r a w n  
f o r  r e c l a m a t i o n  p u r p o s e s ,  s h a l l  b e  i n e f -  
f e c t i v e  u p o n  n o t i c e  t o  t h e  W a r  D ~ ' p a r t -  
rn, e n ~  b y  t h e  S e c r e t a r y  o f  t h e  I n t e r i o r  
t h a t  s t l c h  l a n d s  a r e  n e e d e d  f o r  r e c l a m a -  
t i o n  p u r p o , ~ e s ;  and it is i n t e n d e d  that  a l l  
o f  t h e  a b o v e - d e s c r i b e d  p u b l i c  l a n d s  s h a l l  
b e  r e t u r n e d  t o  t h e  a d m i n i s t r a t i o n  o f  t h e  
D e p a | ' t m r n t  o f  t h e  I n t e r i o r .  w h e n  t h e y  
are no lon~er needed for t h e  purposes 
for which they are r e s e r v e d .  

The Commanding Officer. Yuma Aerial 

Gunnery ~ . a n g e .  w i l l ,  a f t e r  c o n s u l t a t i o n  
w i t h  t , he  l o c a l  r e p r e s e n t a t i v e s  o f  t h e  F i s h  
a n d  W i l d l i f e  S e r v i c e .  D e p a r t m e n t  o f  t h e  
I n t e r i o r .  d , ~ s i ~ , n a t e  a t  l e a s t  t w o  d a y s  e a c h  

m o n t h  o n  w h i c h  t h e r e  w i l l  b e  n o  f i r i n g  
a f f e c t i n v ,  t h e  l a n d s  i n  T .  1 4 - S . .  R .  7 W . ,  

T p s .  13 t o  17 S . .  R .  8 W . .  T p s . .  13 t o  16 S . ,  
R s  9 a n d  16 W . .  t o  e n a b l e  t h e  ,qc ld  p e r -  

s o n n e l  o f  t h e  F i s h  a n d  W i l d l i f e  S e r v l c e  

t o  c a r r y  o u t  n o r m a l  p a t r o l  a n d  m a i n t e -  
n a n c e  a c t i v i t i e s ,  

On t h e  l a n d s  in T ,  14 S . ,  R .  7 W . ,  ' r p s ,  

13 t o  17 s . .  R .  8 w . .  T p s .  13 t o  16  S . ,  
a s .  9 a n d  I 0  W . .  b o m b l n e  s h a l l  b e  c o n -  

l l n c d  b y  ~ h e  W a r  D e p a r t , m e r i t  t o  t h e  

v a l l e y  h o e r s ,  a n d  s h a l l  no t ,  b e  p e r m i t t e d  
I n  t h e  m o u n t a i n  a r e a , * ,  w h i c h  a r e  t h e  i m -  

p o r t a n t  mountain sheep h ~ b i t . a t s ,  nor 
w i t h i n  a o n e - m i l e  r a d i u s  o f  a l l  w a t e r  

h o l e s ,  s p r i n v . S ,  wel ' .~ ,  o r  t a n k s .  A n y  
roads and trails on such lands which may 
be damazcd by War D~parLmcnt use 
shall be resbored I~ ~nod condlt,~on by 
t h e  " W a r  I ) , , p ~ t r t m c n t +  u p o n  rl,  t i I l- l l  e l  t h e  

l a n d s  t o  t h e  a d m i n i s t r a t i o n  o f  t i l e  De- 

partment o f  tile I n t e r i o r .  

A B e  ~ORTAS. 
Actina S e c r e t a r y  O/ t h e  I n t e r i o r .  

) J . ~ c ~  I~,. 1943 .  

IF.  l~ D(~: ~,3 4t,02 Phl,'d M M c b  26. I~43;  
i l  4 4 & . m  I 
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~ ' : F ' ; ;  ~:C i '( ) ' , I (  I.~NL) F(/N USE OF TI~E 
\~. A i: Dt.I',\H i NI t. NT }t)t{ AVIATIOI~ prJ~. 

i"~ 15.i ~; 

}~'. V:IL! t . '  Hf [}I+' ,LI{I ;~,;'IIV v l ' s [ e d  1fl 
t~+1+ ' I l l (  ' ,h l ,  ill , f ' , i ]  l) i lNHlitlL /.~) I*]X('('IItlV( ~ 
()l~h't" N,"+ "; : : '  ,)l  A ; : : I I  2 1942.  an(1 t o  
s ( , , - ; , , ,~  ' , ,L('~ ()f J~; , ] ,  17. 1902.  32 

I ' ~  . ~ . 8  U :~ ( ' . .  t l k ] o 4 3 . ~ * ' c  4 1 6 , . / t a s  

r)t.,,, r , 'G A.N I,,I'.*)WS : 
.'= H) '<'L IC} ~,'~]Id /'XI,',LI[I{~ r l . ' :hLs ,  t h e  

f()lh+',, i : r " - d ( ' . c I : ; , l ' ( ]  ] m h h c  l a n d  IS h e r , , b y  
v : ~,,} ,:',~ ' f ! ,  I1 !  ;ill  I(I{'tlIE I)f t~.pI~r't)I)l'l" 

;t l;+)l)  I [ i , i '  " ,++" i H i t ) ] ; , ' - i , i i l ( 1  'HIW¢;. l l / ( ' h l d =  

iI'li, 1,11t, ; i . ; [ i , t , i ,  ~{l,'l i ) l i [ ; l ' I ; t l - i ( ' iL%in~ '  l a w s )  
a l I ( l  IOS,'(V+*tl | , ,  Ill+" IISC ¢)f tl~.( ' W a r  DO- 
I.~;iI [I'II¢'TIL / o r  ~(Vl,t[ion l:)(il-~)O.gO$,: 

(II{,A A N P  ~AI,T I { I~ , 'SJ' I  ME~IIDIAN 

'1. '7. ,~ Ft 1 ~ W so( 7 
~'h+ IX;,'{', (l¢,'('ril.*'<i COIItlIIILS (]27 9 0  a , :r¢~.  

Tt ' , r~ , ; ( H ' r  ~lla~l[ t a k e  p l ' c c e d e n c e  o v e r ,  
b H t  h . , i l  n m  r v s ( ' m d  o~ r , ' v o k e ,  t h e  o r d c r  
( f f  M : , : ' , ' I ;  14 1!J29 o f  L I . ,  , % ~ ' c r e t a r y  o f  
I ]H '  i,~,[,':l(',{, w ; l } l d r a \ t . ' l | 1 ,  ('t I ' tAIFl ] L l n d s  
i()i I, 'C,,: :II;k[IV. II |)IIY{)OS('S SC, f a r  a s  S u c h  
(~?'O+'!" ' i~! , ' t ' I ' ;  [lie hl)OV¢'-dCSCi ' lh)( 'd  ] a t l d .  
.\I:, i]1,' , ' X ; ) I ' ; t t [ O I \  ()f t,]1(' SIX I n o r l t h s '  
I ; ' ,  ,,<I i'dh';~,iriI= i l l (!  ? P r l l i I n ; t L I O l l  Of the 

i : ; ! ; l l l ; : | " d  l~ik[H)P,~il ('II1,'FI-~t![ICy d e , ' l a r o d  

l)v PFC .:,.~l,:tllC, II N o .  2.187 of  M a y  27.  1[}41 
, 5 5 : 4 ~ : : :  i t ; -17- ,  t h i s  o l d e r  s h a l l  b e c o m e  
ih .  [',~,. v , .  u{)o:~ inoL;ce  t o  l~|le W & r  D e -  
; ] a :  t I '~ , ' ; ' ;  h v  t l ; o  S e c r e t a r y  Ol t h e  I n t e r i o r  
Uw, !  : H . '  l a : : d  ta n e e d e d  f o r  r e c l a m a t i o n  

p u  Y p~ ~',,", 

AI.E FORTAS. 
A , ' t , ~ u  .S , '  : ' ( ' t a r~ l  ( ,I  t h e  I n t e r i o r ,  

F, ' [ .~cH 17. 1943 .  

I F  i).. DeC. 43 4,')9:i F l h ' d  M a r c h  25. 194,3; 
11 :45  a.  :u ] 

) ' u b l : e  I , a n d  O r d e r  00} 

( '  ~.I,/FORNI 

'~a. [}i.~)!~,~,'+'iN{'; I" : IH,IC !,A>,t)S FOR USE OF 
f~" ?; ,x ~1 ~ ;)~PAI~TMgNT A5 A NAVAL SIYPPLY 

j~ , .~ :  :, ;~I0 ~, , iL l lor lLy  v e s t e d  In 

OiO.,~ No .914d o~ April 24. 1942. It ~s 

O/( ' , ' ; ' ( ' ( I .  As  i , , . : , ) ' .v ' ,  
, ~ u h ! 0 c t  1.O v ; t , , d  , ' \ l ~ ; [ I n  c , I l l ~ h t s  a n d  t o  

,~]'H ~ LFaI'l,',lJll.)~lO l - ] i lH"  u : l ] , . ( h a w a l  /IFl(.ler 
l ,h .de ; ; ;{  P ~ w , : , r  l ' ; ( ~ l , ' c [  N o .  882 .  t l w  f o l -  
:,":~: -ch cl;l)(?fl p~;blh' lard, a r e  hereby 

~k, : ; '~ : .  ~'.vli l;',)Ifl (i]] IOINIS OI a.i)i);o;)r[a,- 

: ' . , ' :  i , , , '  {>h})hc~]a l ;d  law~,.  IIlCll/d- 

r:;;l ~ ) t f i d  [ h l l l ( ' I  ) i ~ - l ¢ ' ; l . > , i r l : . 4  l a W S .  

. i , ) l  [.]1+' II%O I ) [  t i ' , . '  N I k v y  D . c -  

; ' , a ~ a :  s u i ; i ) l Y  d ' ) p o L :  

• "'. If) 7~NAI;DIN') MLRIDIAN 

": " I V q .  

• ," ", E'  N I ' : ; . N E : ~ .  

i 'Le  .1, ,,', ( I ," ,  r ,b , 'd  ,,:;~)r2+,~, %;,) ac)( .~ 

"i'~,;f. t,~(;('; ~,1 ;til ?:;kt '  l u , . ~  +-¢:,.r)c,' ¢ ) v ( ' r .  
,,,;I , i l t i !  )h"l :,' r;,l ~I! : c \ , ) ~ , '  :};+' W;tho 

~.;.L'&':, IOF (% i : .  :~, -~i,¢}n ~1t({ , , l l l , ' r  {),ii +- 
' ' . . . . . .  . . , : k ' ; ' < j ' ,  I "  ' X ' " ' ; t ' ' } ( ) l 1 ( J , " [ N ' ", ( ; 9 i  0 

hi.,',+'; . . . .  r .'!~, 1'; ;t', [tl)~PIltJO(~ St) 
+, , , r t h , ,  i d : . ' < t a  t h e  } [ b e v e -  

l;, , ( ' : ; ! W ( {  ii~.'1(]~,. 

5 o  6 0 - - - 8  

I t  I~ i n t , , n d . , d  t} ' :~ tb.," t : t  ! d- : i , r d  
h e r e i n  s l u g  ,)," l ' f ' I ' I l I H  I ['+) .. ,~ , i,11.- 

l, r R [ h ) n  Of -111' D*'I~;kVt, RICQ o f  :}. I n -  
t e F I O f  V¢'[/+'r; 'Ii, ')." ,~f(" 130 [¢l~ll<Cr I )+ , r ( led  
f o r  t h e  :,ulp.+>.t. " , , r  v.h;ch t h e l  a r e  r e -  
8¢FVe(] 

A m ,  FoRr~ 

At'f~.~¢y ~cr'rt'[¢~rL' O/ ~ft4 I)+ " " ) O r ,  

M t a : ' n  17. t 9 4 3  

I F  k L;'~.>C {,3 45,94 Fli('d M:;~CI~ I'~13; 
l I 4 ' i  ~ IT, t 

]I"qH!IC L+~:I,:I 6}cd('r 100 i 

Y¢ITY+~)RA~,hN(. PI[I)I,IU L~NI/~I FOb UEE OP 
TI-;L W',,% I)EI'~i'I',~y,I,"; Y'OR ~ I , I T A B Y  

}'I: i PO.~; k23 

B y  V I I ! U  (') Of till ' :  ~ l X i i l t O ~ ' ~ '  V,'SL4"('[ I l l  
t h e  P r ( , x l ( i v l H  &kilt] pl/FSU;~I~I t,(') l ~ : x c c u t l v e  
O r d e r  N o ,  91.1n o f  A i , r f i  24 19,;2,  Ill 
o r r ; e : e d ,  A,s f o i i , - w ~  

; 5 : i ~ } j ec t  to, w ,  i ~':~ ;11; r>  ' , : ~  L h e  
puh.,c l a n d s  tt;  the'  ( ( , :a, ; . ,  ~r~.., , c :  dwd 
a i e a >  a r e  h+,~,.b.\ ,zlt l~cira ' , ,~:~ I, (,Ill a l l  
f o r l t l S  of ItI)]-H'tJDFi~<LI()ll l l i ] ( i e r  111(' D u b -  
l i c - l ; ~ d  hq~: ; .  I:~cD, k l in : , :  t!~e m l r , ' , n R  a n d  
1TllI'~+'rD.l-lt 'lU, l l l . {  I~t.V.'~,. a n d  r e s ,  yvo( i  f o r  
t h (  u.~e o£ i n ,  W a r  t ) e p ~ f t ,  l l h . i l l  f o r  
n l i l i  l , a r y  p t l r l )o ,~¢  

T 25N. R. 4 E 
~.~,,c,,t I I  I t)  ~4 ;/++C. HPH~, 

T 2V N 14. ,, B: 

T+ 28 N }¢. ,') ~. 
~Jrca 2~{. 2;) 32. a : ;d  3 ~ 

T h e  a r ea~  d,':~cr~b~cl i p r ' l u d l v ~  b, ' :~,  i-4.~tIdiC 
and l lOll"i) t lbi 'C la:l(I~-, agarc} :a ' . e  10.2' i l  20  
acres 

T h i s  orclPl" :;fi~t i~ 141}(*,! [M'~'+ JCIC; ':, ¢ OV(~Y. 
b u t  Slh'ti~ rl()t rt.:,( ~nq c'~r "ev,-+,;e. [ .he 
w~t, h d r a v , ' a +  f . , r  ( ' : a :~s i [ ; , ' , t  - n~:d  at .h ,Tr  

p l l r p o ' , o , s  n l a , l v  [~y ~]X,'CU!:~ ( ~ C # 7  NO, 
6'.)10 of N ; ,vcJ ' .~b , , r  26 .  1934 .  ~,, a: : } .  ~,clo.d. 
SO fRr ~I; .~;llc: (,I-(/er &[~(,t':t,,~ L~'~¢ tlb(bv~- 

t i t , s c r i b e d  l a : . : i .  ~, 
I t  ~s InLc)u.lcd thz, t the D u b l i c  l a n d s  

t l e l ' e l i 1  d o s c r f l g e d  s h a l l  o e  r e t u r n e d  Lo 
t h e  a d [ I l l n ' s t r a L l O n  Of t h e  [ ) e + ) a r t m r n t  
ol the  In tcrv , , ' ,  wh; ,n  t hey  ure  no longer  
needed f o r  t i~e  I)urpo.~;e f o r  w h i c h  t h e y  
k r e  r e s e r v e d .  

AtIE FOATAS. 

A c t i n g  S ( ' c r ( ' t a r y  e l  t h e  I n t e r i o r ,  

M^RCI{ 1 7 .  1 9 4 3 .  

[ P .  [-1 D o ( .  4 3 . 4 5 9 5 ,  F l i e d  M,~rci'~ ~¢, l l ~ l ] ;  
11 ¢5  a.  m l 

O l l i c e  o f  t h e  g . l i c i t o r .  

}Or<i.'r N o  17~):~ 

CO~5",IS,qlC)N EP f'~R A:- ' i ISI  '% NT CC,MM'Iq- 
F, IONEII ()F (JEN+,'((~I ~.~,/*;i', t_)|'~'{, +. 

AI) 'THOii lTiTION TIt ACT I N  C~{ll"~]~ ,%L~,TIKR$ 

M.~a~ ~< 19 1943.  

P d : ' ~ U a h L  ! ~. , ' , " , .m. ;  161 ~,ag a n d  2 4 7 8  
H.<'v S l a t .  ~5 " : 5 ( "  ~-,'.. 27 ~,: ;a ~.l U . , ~ C .  
:,OCS. 2. %n( i  i :'C; 1 I ,  ,'1 i )(" :  I,I'Vt'I:} I t  ~.'~ h e r e -  

I )y  o r d ( ' z e d .  A h~ ,h~w~:  
I .  " l ' h o  C - n , , n ; '  ,,,ic,r, e r  a t  a ; , ~ / , t a n t  

C o m m l s , ~ i o n (  ; oI  ~ a e  G < . a e . " a l  L a n d  O f f i c e  

3713 

may horraf:~r n~t in r r I . ' , t i ~ ' n  l o  t h e  I'M- 

I(,,,. }.l)[ c19. ~... ,)f .,i: ,!I,.,..,, ItlH~H (d)IKl;'i 

IDk .':,.'c l ,q ,~, ~', ~ ;, i"q~ tO. vi'% I. Uill,'% ::~,' 

,q, 'cr* ; ~ ; ' ,  ;n  %l ,v  , a [ l ) c ~ l h / r  m a g i , :  G e -  
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le.ases. 
( f )  A p p l i c a t i o n s  t o  u s e  p u b h c  l a n d s  
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t h e  IS,EIIAIzCO R:;hI ; : I I I I I+ ' f I [ .  r n o d , f i c a t i o i l  
o r  c a n c e l a t i o n  o f  s u c l i  ]M, r m l t , s  

li,,) A D p l i c a t l o n ~  to  1.1510 p u b h c  l a n d s  
u n n e r  l)+,lmlL,g f o r  r v : h t ~ - o f - w a v  f i e l d e r  
th<, a c t  (+f P , b r u a r v  15. i!}01 ~31 S L a t .  790; 

43 U . S . C .  s e e .  f~59 a n d  16 U S C  s e c .  7 9 ) .  
a n d  t i l e  i s F / i a l ] ( ' o .  IV~-.IiTp.,,'TlOlIL,q ll~()diilC.%- 
1Aon o r  c a h c e l a l h ~ n  o f  s i I c h  poYl~,ll .g: P r o -  

t u d + ' d ,  hol('¢l',cy. T h n l  c2 ,ncc[} ! . t io l l  s h a l l  b e  
o n l y  In tP.., c i r c [ l n ] s | ,Ance : -~  S D e C l f i c a l l y  
p r e s c r i b e d  i l l  r e ~ / i l a l t o n s  oI  t h e  S e c r e -  
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s h a l l  n o t  r e l a t e  t o  a p p l i c a t i o n s  n r  p e r m i t s  
i n v o l v i n ~  l a n d s  w i t h i n  n a t i o n a l  p a r k s .  
I n d i a n  o r  o t h e r  r e s e r v a t i o n s  o f  t l ] e  

U n i t e d  S t a t e s .  
(h) ADplieatinns t,o u s e  pubhc lands 

ull t])( ' r  r i g h t - o f - w a y  e a ~ e t T w n I , ~  u r l d ( , r  t,l~e 
a c t  o f  M a r c h  4. i 9 1 1  (36  S t a r .  1235.  1 2 5 3 -  
5,1. 43 U.S.C. soc 961). and t h e  is,uan<'e 
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In{ Io  :IIyDIi{':.tl(~I],~ o r  l~, ' r ruiL~ t n ~ o ' . v | ~ :  
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110/" I,O Ib+, .~h.~d.!lc.+),,+:: OF r, '~.oc: '~:,Iorl o f  
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N { a r c h  4 I".. 

'~)  A P t ) : , , ;  ','.~ +': c h ' , r  l iq .~  of S t a t e  
~ ' h ' c l i o ' ! , "  u h d e r  t h e  a c t  o f  F , , i ) r t l a r v  2g,  

189][ ( 2 6  S t . a l .  796  43 [T ,q C s e e  g S 1 1 .  

a n d  s e c t i o n  2 4 4 9 .  F ~ e v .  S l . a I , .  t 4 3  U .  ~ .  C, 
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ASARCO 

AMERICAN SMELTING AND REFINING COMPANY 

SOUTHWESTERN EXPLORATION DIVISION 

P. O. B O X  5747, T U C S O N ,  A R I Z O N A  85703 

1150 NORTH 7TH AVENUE 

TELEPHONE 602-792-3010 

May 2, 1972 

O 

Mr. Lester Cox 
P. O. Box Y 
Miami, Arizona 

Dear Lester: 

Attached are the assay resu l ts  from your percussion d r i l l i n g  
in the V0 Mine area. 

As ve rba l l y  repor ted,  the copper assays are very low and the 
g o l d - s i l v e r  values hardly get up in to  the in te res t ing  range. 

I ' l l  be back in the Globe area la te r  th i s  week and hope to 
get together w i th  you and look at a few more p roper t ies .  

Regards, 

mes D. Sell  

JDS:lad 
Attachs. 



© 

. ' / . .  

; I 
, \  

f 

/ 

" --k\ 

f 

I/ 

I 

\ 

\ \  / "  

/ 2 3  

% (-) 

.. CJ 

..'..4' ~\ . 

--,7 % 

,,/ X 
/ /  \ 

/ 

II 

H 

,J " ' ~ ,  ,2 

• . - - - - - - - - - - -  

,%¢ 

~ j ~  

M 

II /" 
11 

"- ~ .it 

@ < 
/ 

"k....j 

~- '~  ,A,) Z 7 /'"/ 

, I  

. v  

i 

, /o5 3g 
' / 0  ~-- 

]z- "l 

/ 

1 



O 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

April 25, 1972 

O 

TO: W. ~. Kurtz 

FROM: J. D. Sell 

VO Mine Drilling 
Gu Achi Quad. 
Papago Indian Reservation 
Pima County, Arizona 

Mr. Les Cox of Miami ( l ives south of  Sutton Summit) d r i l l e d  f i ve  ro tary  
percussion holes around the VO Mine, approximately ten miles south and west 
of Gu Achi (Santa Rosa), ASARCO supplied a sampler part time and assayed 
the cuttings in exchange for the information. 

The general geology of the area is given in the report: "Geologic Recon- 
naissance Mapping, Noipa Kam Area (Gu Achi)", submitted to J. H. CouPtright 
on August 25, 1969 by J. D. Sell. The VO Mine is in the south central part 
of the mapped area. 

Oxide copper is noted at the surface and a small pit developed with minor 
production. Silver was reported to run several ounces and Mr. Cox was 
testing the possibilities below the pit level. 

Samples were cut on five-foot intervals and assayed for copper, moly, gold, 
and silver. All results were low and extension possibilities were negated. 

Table 1 l i s t s  the d r i l l  holes in re la t ion  to the shaft  on the property.  
Table 2 reports the values received, 

" r~ "  James D. Sell 

JDS: lad 
Attachs. 

Q 



0 
TABLE l 

Location of Drill Holes, and Depth, from Shaft 

vo# D i rect ion Distance Depth 

NSO-I/2°W 306 feet 90 feet 
N82°W 33 feet I05 feet 
N27°W 124 feet I05 feet 
N62°W I02 feet 205 Feet 
N48°E (?) 380(?) feet 1-25 feet 

0 

0 



O 

VO Hole #I 

PPM PPM 

Cu CuOx 

O-5 . . . .  

5-10 . . . .  

10-15 . . . . .  

15-20 . . . .  

20-25 . . . .  

25-30 24 l 1 

30-35 22 7 

35-40 23 9 

40-45 25 9 

45-50 14 -- 

50-55 15 -- 

55 -60 32 -- 

60-65 20 -- 

65-70 15 -- 

70-75 I I -- 

7 5 - 8 0  18  - -  

A m i i , 8 0 - 8 5  19  - -  
~J185-90 17 - -  

90-95 TD. TD, 
95-1 O0 

lO0-IO5 

105-110 

110-115 

115-120 

120-125 
125-130 

130-135 

135'140 

140.145 
145-150 
150-155 

155-160 

160-165 

165- 170 
170-175 
1 7 5 - 1 8 0  
180-185 

185-190 

190-195 

195-200 

200-205 

O 

TABLE 2 

Assay Results 

#2 #3 #4 #5 

PPM PPM PPM PPM PPM PPM PPM PPM 

Cu CuOx Cu Cu0x Cu CuOx Cu CuOx 

1978 19OO -- -- 

4800 4500 85 69 

2600 2400 57 51 

85 -- 66 62 

61 -- 70 67 

40 -- 102 lO0 

25 -- 340 -- 

25 -- 1 5 6  -- 

228 -- I07 -- 

I060 -- 143 -- 

233 -- 480 -- 

850 -- 2900 -- 

5~i -- 611 -- 

883 -- 5 3 1  -- 

44 -- 203 -- 

3 6  -- 69 -- 

27 -- 709 -- 

17 -- 306- -- 

19 -- 68 -- 

48 -- 202 -- 

730 -- 3900 -- 

TD. TD. TD. TD. 

314 150 

58 45 

31 30 

38 31 

70 -- 

41 -- 

36 -- 

33 -- 
18 -- 

24 -- 

16 -- 

17 -- 

41 -- 

23 -- 

14 -- 

64 -- 

175 -- 

74 -- 

39 -- 

6 9 5  - -  

680 -- 

90 -- 

29 -- 

28 -- 

20 -- 

17 -- 

77 -- 

46 -- 

29 -- 

29 -- 

20 -- 

44 -- 

29 -- 

22 -- 

194 -- 

767 -- 

647 -- 

5O8 -- 

476 -- 

440 -- 

312 -- 

TD. TD. 

1 3 5  - -  

6 8  - -  

2 2  - -  

lO - -  

8 - -  

7 - -  

4 - -  

6 - -  

4 - -  
_ _  

7 - -  

8 - -  

5 - "  

3 - -  

5 - -  
_ _  

3 - -  

3 - -  

12 - -  

5 9  - -  

208 -- 

181 - -  
120 - -  

63 - -  
54 - -  

TD. TD. 



V0 Hole 

O Depth 
PPM 
Mo 

#1 #2 
PPM PPM 
Mo Mo 

J 

#3 #4 
PPM 

Mo 

0-5 - -  2344 - -  54 
5-10 - -  305 28 31 

I0-15 - -  61 19 60 
15-20 - -  29 18 60 
20-25 -- 45 25 33 
25-30 13 26 29 35 
30-35 2l 46 II 39 
35-40 19 30 ]0 33 
40-45 19 80 18 40 
45-50 19 328 14 29 
50-55 23 31 3] 32 
55-60 30 24 62 22 
60-65 21 27 130 30 
65-70 15 25 31 28 
70-75 18 74 41 37 
75-80 20 80 35 96 
80-85 21 37 217 138 
85-90 20 25 123 I07 
90-95 TD. 4l 34 69 
95-100 200 25 260 

lO0-105 45 87 166 
~lji~I05-110 TD. TD. NA. 
~lO-ll5 

115-120 
120-125 

oz/ 
ton 
Au 

Tr. 
Tr. 
Tr. 
Tr.  
Tr.  
Tr 
Tr 
Tr 
Tr, 
Tr 
Tr, 
Tr 
Tr 
Tr. 
Tr. 
Tr. 
Tr. 
Tr. 

oz l  oz/  oz l  oz l  
ton ton ton ton 
Au Ag Au Ag 
. . . .  Tr. l, 05 
. . . .  Tr. 1.36 
. . . .  Tr. 0.65 
. . . .  Tr. 0.18 
. . . .  Tr. 0.18 
Tr. 0.02 T r. 0.27 
Tr. 0.13 Tr. 0.16 
Tr. Tr. Tr. 0.12 
Tr. 0.05 Tr. O. 16 
Tr. O.10 O.OOl 0.59 
Tr. O. lO Tr. O. I0 
Tr. 0.03 Tr. 0.36 
Tr. 0.06 Tr, 0.26 
Tr. 0.16 Tr. 0.29 
Tr. 0.07 Tr, 0.26 
Tr. 0.13 Tr. O. l I 
Tr. 0.03 Tr. O. 12 
Tr. 0.09 Tr. 0.10 
TD. TD. Tr. 0.14 

oz/ 
ton 
A~ 

0.08 
0.10 
O.lO 
0.05 
0.21 
0.87 
0.35 
0.29 
0.30 
o.13 
l.lO 
0.27 
0.43 
0.29 
0.07 
0.59 
0.27 
0.06 

Depth 
0-5 
5-I0 
lO-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50 -55 
55-60 
60-65 
65-70 
70-75 
75-80 

~ 80-85 
85-90 
90-95 

Table 2 - 
Page 2 

#5 
PPM 
Mo 

28 
29 
14 
14 
15 
II 
II 
17 
12 
16 
19 
16 
17 
2O 
14 
7 

II 
9 
12 
37 
3O 
60 
29 
21 
16 
TD. 

ozl  oz l  oz l  oz! 
ton ton ton ton 
Au Ag Au A~I 
Tr. 0.19 0.003 0.05 
Tr. 0.23 0.001 0.33 
Tr. 0.23 Tr, 0.14 
Tr. O. l l Tr. O. 12 
Tr. 0.07 Tr. O.Ol 
Tr. 0.07 Tr. 0.17 
Tr. O. 10 Tr. 0,08 
Tr. 0.16 Tr. O.lO 
Tr. 0.02 Tr. 0.1.3 
Tr. 0.02 Tr. 0.09 
Tr. 0.17 Tr. 0.04 
Tr. 0.04 Tr. 0.01 
Tr. O. ]4 Tr. 0.01 
Tr. 0.09 Tr. 0.01 
Tr. 0.12 Tr. 0.03 
Tr. 0.26 Tr. O.Ol 
Tr. 0.32 T r. 0.05 
Tr. 0.21 Tr. O.lO 
Tr. 0.20 Tr. O.Ol 



Table  
Page 3 

_ 

VO Hole 

0 
D e p t h  

95-I00 
IO0-105 
105-110 
10-115 
15-120 

120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200 
200-205 

#I 
oz/ oz/ 
ton ton 
Au, A~. 

#2 
oz/ 
ton 
Au 

T r .  
Tr, 
TD, 

oz/ 
t o n  
A~ 

0.20 
0.39 
TD. 

oz/ 
t on  
Au 

Tr, 
O.OOl 
TD. 

#3 
oz/ 
ton 
Ag 

0.23 
2.37 
TO. 

oz/ 
ton  
Au 

Tr. 
Tr .  
T r .  
T r .  
T r .  
T r .  
T r .  
Tr  
Tr  
Tr 
Tr  
Tr  
Tr  
Tr  
Tr  
Tr  
0'. 00 l 
Tr .  
0.001 
0.002 
O.OOl 
O.001 
TD. 

#4 
oz/ 
ton 
Ag 

0.17 
0.42 
0.13 
0.02 
0.I0 
0.02 
0.03 
0.03 
0.02 
0.08 
0.15 
0.04 
0.02 
0.03 
O.lO 
0.23 
O.45 
0.33 
0 . 3 6  
0.42 
0.38 
0.21 
TD. 

#5 
oz/ oz/ 
ton ton 
Au _ A~ 

Tr. 0.12 
Tr. 0.13 
Tr. 0.01 
Tr. 0.I0 
Tr. 0.05 
Tr. 0.07 
TD. TD. 

C:} 



3226 East &6th Street 

@ 

Phone 624-0049 

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N ;  A R I Z O N A  8 5 7 1 3  

SAMPLE SUBMITTED BY, American Smelting & Refining Company DATE: Feb. 25. IQ72 

SAMPLE MARKED 

25-30. 

30-35 

3 5-/,0 

~5-5o 

5o-55 

55-60 

60-65 

65-?0 

70-75 

75-8o 

Vn] -I 

SO-S5 

s5-9o 

*Trace il 

GOLD 

O Z . / T O N  

a 

Trace 

Trace 

Trace 

Traoe 

Trace 

Trace 

Trace 

SILVER 

oz./TON 

0.O2 

0.13 

Trace 

0.05 

O.i0 

0.iO 

0 . 0 3  

0 . 0 6  Trace 

Trace 0.16 

Tr~ce 

Trace 

Trace 

Trace 

Invoice # 7369 
C H A R G E S  $ 95.00 

dicates i~ 

0.07 

0.13 

0.03 

0.09 

ss than .0 

COPPER 

2 4  

22 

23 

25 
11.  

15 

32 

2O 

15 

ii 

18 

19 

17 

)i oz./ton 

PERCENT 
LEAD 

PERCENT 

ZINC 

I 13 
! 

21 

19 

19 

19 

23 

3o 

21 

15 

18 

2O 

2] 

2O 

PERCENT 

IRON 

,~=~ i; ~. -~.<.~.~ 

_. , '~  ~ [ s .  ' ' 
- ......... t( [i 11 ! 

~\ \ \ - , - ,  7. 2:_/ d] .t~, 

PPM 
Ox Cu 

l l  

7 

9 



3226 East 46th Street 

AMERICAN 

S A M P L E  S U B M I T T E D  B Y  Ame~ ~n Smelting & Refining 

• Phone 624-0049 

ANALYTICAL and RESEARCH LABORATORIES 
A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

T U C S O N ,  A R I Z O N A  8 5 7 1 3  

DATF' Feb. 2~  t 1972 

GOLD 

i O Z . / T O N  

T r a c e  
i 

5 - 1 0  T r a c e  

10-15 Trace 

15-20 Trace 

20-25 Trace 

25-30 Trace 

30-35 , Trace 

3 5 - / + 0  , Trace 

/+0-/+5 Trace 

/+5-50 .ooi 

50-55 , Trace 

55-60 Trace 

60-65 , ~ a c e  

65-70 , Trace 

70-75 Trace 

7~-80 Trace 

80-85 , Trace 

85-90 Trace 
i 

90-95 Trace 

95-1OO , Trace 

lO0-105 Trace 

*Trace ~i~dicates 1 

I 
, I 

Invoice # 7369 
C H A R G E S  $. 151.00 

SILVER 

O Z . / T O N  

z,o5 

1.36 

S A M P L E  MARKED 

Vol-2 0-5 

@ 

0.65 

0.18 

0.18 

0,27 

0,16 

0 . 1 2  

0,.1..6 

0.59 

0.10 

0;36 

PPM ~ 
COPPER 

1978 

2000+ 

2000+ 

• 8~ 

6& 

~0 

25 

2~ 

2 2 8  

1060 

233 

85O 

0,26 5a  

0.29 883 

0 . 2 6  

O.Ii 

~4 

27 

17 

19 

&8 

0.12 

0. I0 

O.i/+ 

0,20 

o. 9 

,=ss than .( 

730 

~O1 oz/Ton 

PERCENT 

LEAD 
PERCENT 

ZINC M O L Y B D E N U M  

305 

61 

29 

26 ¸ 

/+.,.6 

3 o  

328 

3.1. 

2/+ 

27 

25 

7 4  

8o 

PERCENT 

IRON 

37 , 

25 

~ -  , 

2OO i 

g5 , 

/ "  

ASSAYER -CHEMIST  

Percent 
Ox Cu 

O.19 

0./+5 

0.2/+ 



3226 East 46th S.treet 

AMERICAN 

Phone 624-0049 

ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  A R I Z O N A  8 5 7 1 3  

SAMPLE SUBMITTED BY,  American Smelting & Refining Compar~y DATF Feb. 25, 1972 

SAMPLE MARKED 

Vol-2 0-5 

5--10 

i0-15 

O 

GOLD 

OZ./TON 

Invoice # 7369 
C H A R G E S  $ 7.25 

S I L V E R  

OZ./TON 

PER CENT 

COPPER 

0 ./~8 

0.26 

PERCENT 

LEAD 
PERCENT 

ZINC 
PERCENT 

MOLYBDENUM 

.231,,', 

PERCENT 

I R O N  

" ----=-"~'~. ",~9~" 

A S S A Y E R  - C H  E M  I S T  



3226 East 46th Street ~ ~'~j~121~';'5)" (~ , @ ~  Phone 624-0049 

AMERICAN ANALYTICAL and RESEARCH LABOI~ATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  A R I Z O N A  8 5 7 1 3  

SAMPLE SUBMITTED BY, American Smelting & Refinin~ Company DATE Feb. 29. 1972 

G O L D  S I L V E R  1 D p M  . P E R C E N T  P E R C E N T  : P P M - :  PERCENT 
S A M P L E  M A R K E D  

O Z . / T O N  O Z . / T O N  C O P P E R  L E A D  ZI  NC M O L Y B D E N U M  I R O N  

28 vo:~. 5-10 

10-15 

15-20 

20-25 

20-30 

30-39 

3 5-/+0 

AO-A5 

~o-5o 

So-is 

$5,-zoo 

&%-6,~, 

65-70 

7o-75 

75-8O 

80-85 

8_5-9O 

90-95 

95-100 

1oo-lo~, 

Invoice # 7387 
CHARGES $ 75 .00 

85 

57 

66 

7o 

102 

3/+o 

156 

lO7 

ih3 

/+8O 

2000+ 

611 

531 

203 

69 

709 

306 

68 

202 

2000+ 

19 

18 

25 

2 9  

11 

! 0 ', 

18 

31 

62 

13o 

31 

41 

35 

217 

123 

3h 

25 

87 

~,..fi~._ ~ .._, 

, ,#7 / '  ..-'.>-<:7~7 

F L<;} 

: D~i '~.~? 

f,,<:/,.:4,~,1,~ \~ 

. . . . .  . I I  " ~  

' / ,  

)Z .~,.-'< 

A S S A Y  ER - C H  EM I S T  

PPM 
Ox Cu 

69 

51 

62 

67 

i00 

m 
m 
m 
m 
mm 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
),.).=, 



3226 East 46th Street 

AMERICAN 

SAMPLE SUBMITTED BY, American Smelting and Refining Company 

Phone 624-0049 

ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N ,  A R I Z O N A  8 5 7 1 3  

, D A T E  March 7, 1972 

SAMPLE MARKED 

vo #3 55-60 

V0 #3  100 -105  

A 

v 

GOLD 

O Z . / T O N  

@7&17 
CHARGES S 3.00 

S I L V E R  

O Z , / T O N  

PER CENT 

COPPER 

0.29 

0.39 

PERCENT 

LEAD 

C 

PERCENT 

ZINC 

PERCENT 

M O L Y B D E N U M  

:e 
FLO~. E~ 

~",.~#~ e d , 

PERCENT 

iRON 

.j~Y / /  

A S S A Y E R - C H E M I S T  

~JL 

1 i ] 



3226 East 46th Street 

vo #3 

SAMPLE MARKED 

~-zo 

Phone 624-0049 

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N ,  A R I Z O N A  8 5 7 1 3  

S A M P L E  S U B M I T T E D  syAmerican Smelting and Refining Company DATF'  M ~ n h  q. 1 0 ' 7 2  

~o-z~ 

15-20 

20-25 

20-.30 

30-35 

3 5 - h O  

ao-h5 

hS-~o 

50-55 

v 

6o-6~ 

6 ~-70 

70-75 

7_5-80 

80-~5 

~K--QA 

90-95 

9~-1oo 

z0o-io5 

#7396 
C H A R G E S  $ 

GOLD 

OZ. /TON 

Trace 

Trace 

, Trace 

Trace 

Trace 

, f f ~  ~_ 

q~nP. 

, q~aee 

Trace 

Trace 

~aee 
I 
T~ ee 

, Trace 

Trace 

Trace 

t 

Tracel 
C-:<~ ! V 

'70.06 

SILVER 
OZ./TON 

0.08 

0.10 

0.10 

0 .0~ ;  

0 . 2 1  

(%. R'; 

O _ 2 q  

~-30 

0.13 

1-10 

0.2'7 

O . / , q  

0.29 

N _ (3r /  

0.59 

0.27 
00G ~ 

-'k! 
0.23 /f 

~6 s 

PER CENT 

COPPER 
PERCENT 

LEAD 
PERCENT 

ZINC 
PERCENT 

MOLYBDENUM 
PERCENT 

IRON 

h 

 TT 

ASSAYER-CHEMIST 



SAMPLE MARKED 
GOLD 

OZ , /TON 

Vo: 4 0-5 

5-10, 

lO-15 

A 
v 

15-20 

20-25 

25-.30 

30-35 

35-40 

$.O-&5 

45-50 

5O-55 

55-60 

SILVER 

OZ . /TON COPPER 

PERCENT 
LEAD 

314 

58 

31 

38 

70 

41 

36 

33 

18 

21,, 

16 

17 

PERCENT 
ZINC 

PPM .... 
MOLYBDENUM 

54 

31 

60 

60 

33 

35 

39 

33 

4O 

29 

32 

22 

3226 East 46th Street Phone 624-0049 

AMERICAN ANALYTICAL and RESEARCH , ~ ~ T O R I E S  

A S S A Y E R S  - C H E M I S T S  -. M E T A L L U R G I S T S  o ~ C~ '~'~ T U C S O N ,  A R I Z O N A  8 5 7 1 3  

SAMPLE SUBMITTED BY, American Smeltin~ & Refining Corrqoa~7 \! '7": '  < DATF Feb. 29, 19~2 

PERCENT 
IRON 

60-65 

65-70 

70-75 

75-80 

41 

23 

14 

6/, 

3o 

9~ 

37 

96 

so-85 

85-90 

90-95 

95-1oo 

!75 

74 

39 

695 

138 

107 

69 

260 

I00-I05 68O 

v 

L .,l 

166 

rhc, 

Invoice # 73 ~ ' 

CHARGES $ 77-50 
ASSAYER - CHEMIST 

.PPM ~ 
Ox Cu 

150 

/+5 

3O 

31 

< 

J 



3226 East 4 6 t h  Street Phone 624-0049 

AMERICAN ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N ,  A R I Z O N A  8 5 7 1 3  

SAMPLE SUBMITTED BYA merican Smelting and Refinin~ Company DATE March 3, 1972 
v O # A  

SAMPLE MARKED 

0-5 

5-10 

10-15 

15-20 

20-25 

25-30 

~0-35 

35-L,o 

~n-~5 

55-60 

60-65 

65-70 

70-7~ 

75-8O 

85-q0 

9O-qg 

O ~--1 N(3 

!00-105 

L ~  

#7396 

C H A R G E S  $ 

GOLD 

O Z . / T O N  

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

T~aP.e 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

q~P~n~ 

TT*aee 

q~P~eP 

rp~ p~ 

Trace 

73.5o 

SILVER 

O Z . / T O N  

0.19 

0.23 

0.23 

0.Ii 

0.07 

0.O7 

0.10  

n=16 

0.02 

0.02 

0,17 

0.0~ 

O.l& 

0.09 

0.12 

0.26 

O_q2 

0.21 

()_ ~(3 

0.17 

0.~2 

PIER CENT 

COPPER 

PERCENT 

LEAD 

P ERC ENT PERCENT PERCENT 

ZINC MOLYBDENUM IRON 

\\,,.2~'--<p, od- ~-. / j  
= 

ASSAYER -CHEMIST  

/ 



3226 East 46th Street 

~ "  AMERICAN 

Phone 624-0049 

ANALYTICAL and RESEARCH LABORATORIES 

A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  
T U C S O N .  A R I Z O N A  8 5 7 1 3  

SAMPLE SUBMITTED BY1 American Smeltin~ and Refining Company DATEMarch 13, 1972 

GOLD SILVER PPM PERCENT PERCENT PERCENT PERCENT 
SAMPLE MARKED OZ, /TON O Z . / T O N  COPPER LEAD ZINC M O L Y B D E N U M  IRON 

VO#4 105-110 Trace 0.13 9O 

110-115 Trace 0.02 29 

115 -120 Trace 0.i0 28 

120 -125 

125 -130 

13o -135 

135 -140 

14o -145 

145 -150 

150 -155 

@155 -16o 
160 -165 

165 -170 

170 -175 

175 -180 

180-185 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

.OOl 

Trace 

.001 

,002 

.001 

,001 

185 -190 

0.02 

0.03 

0.03 

0.02 

0.08 

0.15 

0.04 

0.02 

0.03 

0.I0 

0.23 

0,45 

0.33 

0.36 

0.~2 

0.38 

0.21 

190 -195 

195-200 

200-205 

2O 

17 

77 

46 

29 

29 

20 

29 

22 

194 

767 

647 

5O8 

476 

~o 

312 

ASSAY I U ; I ~  N FlY1 IST 

Invoice # 7442 

CHARGES $ 65.00 



SAMPLE MARKED 

vo#5 

Phone 624-0049 

ANALYTICAL and RESEARCH LABORATORIES 
A S S A Y E R S  - C H E M I S T S  - M E T A L L U R G I S T S  

T U C S O N ,  A R I Z O N A  8 5 7 1 3  

D A T E  M a r c h  3 1 t  1972 

GOLD 

OZ/TON 

0-5 

5-10 

lO-15 

@ 

15-20 

20-25 

25-'30 

30~5  

3 5-40 

40-45 

~5-50 

5o-55 

55-60 

60-65 

65-70 Trace 

70-75 

75-8O- 

80-85 

85-90 

90-95 

95-100 

100-105 

I05-I 10 

110-11g 

115-120 

12o-12 

SILVER 
OZ./TON 

.003 

.001 

Trace 

Trace 

Trace 

Trace 

Trace 

Trsce 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 0.01 

Trace 

Trace 

Trace 

Tra¢e , 

Trace 

Trace 

Invoice # 7511 
C H A R G E S  $ 

PPM I 

COPPER 

0.05 

0.33 

0.14 

0.12 

0.01 

0.17 

0.08 

0.i0 

0.13 

0.09 

0.04 

0.01 

0.01 

0.01 

0.03 

0.01 

0.05 

0.I0 

12 

0.12 

o.i3 

O.Ol 

0.i0 

I 0"0 5 

o~o7 

1.75.o0 

PERCENT 
LEAD 

135 

68 

22 

10 

8 

7 

4 

6 

4 

6 

5 

3 

3 

3 

4,. 

12 

59 

208 

,1.81 

120 

63 

5~ 

PERCENT 
ZINC 

I PPM~ 
MOLYBDENUM 

28 

29 

14 

14 

15 

ii 

ii 

17 

12 

16 

19 

16 

17 

20 

14 

7 

11 

9 

SAMPLE SUBMITTED BY, American Smelting & Refining Company 

37 

30 

6O 

29 

21 

16 

3226 East 46th Street 

AMERICAN 

PERC ENT 
IRON 

/:~ PETE 

'. "2- % 

ASSAYER -CHEMIST 




