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Southwestern Exploration Division 

To: 

From: 

W. D. Payne 

H. G. Kreis y ~ . ~ ~  

October 20, 1981 

Johnson Property 
Rare Metals Area 
Pinal County~ Arizona 

The Johnson property is a porphyry copper prospect located near Kelvin, 
Arizona. It is apparently owned by John M. Johnson of Prescott, Arizona. 
According to Mr. Johnson, the property is leased to Wombat Mining Co., a 
subsidiary of Wallaby Enterprises. 

The Johnson property has been drilled by Minbanco (nine hammer drill holes, 
1968-1969), Tipperary Resources Corporation (two rotary drill holes, 1969- 
1970), Cyprus Mines Corporation (one core drill hole, 1972), Kerr-McGee 
(one core hole, 1973), Cities Service Minerals Corporation (six core holes, 
1974-1977), and Coastal Mining Corporation (Dave Lowell, one core hole, 
1978). Kerr-McGee, Occidental Minerals Corporation, and Consolidated 
Copper Mines have drilled to the east of the Johnson property. 

A thick volume of information on the Johnson property was obtained from 
Wallaby Enterprises. This data will be added to Asarco's files on the prop- 
erty. A quick scan of the data was made to see if ore grade intercepts 
were made by Cities Service as reported by promoters of the Johnson prop- 
erty. Significant copper intercepts are listed in the following table 
(see attached map for drill hole location). 

Significant Copper Intercepts 

Hole From To Thickness ~ Mo(%) 

J-i 1740 2100 360' 0.39* 0.0021 
J-4 2300 2580 280' 0.28 0.0104 
J-5 1930 2210 280' 0.33 0.0048 

*Includes I0' at 2.94% Cu 

The copper and molybdenum values in drill holes J-l, J-4, J-5, and surround- 
ing drill holes are rather erratic. Grade variations appear to be due to 
major fault offsets, a "fringe" style of porphyry copper mineralization, 
and a post chalcopyrite intrusive (J-l). If the above listed copper inter- 
cepts are representative of one uniform body of mineralization, it would 
amount to 50 million tons of 0.33% Cu between the three drill holes. Highly 
anomalous copper and molybdenum values are present in all the surrounding 

drill holes. 



W. D. Payne -2- October 20, 1981 

Conceivably the copper mineralization in the Johnson property drill holes 
could tie in with a large porphyry copper deposit. However, the complexity 
of structure and mineralization would require a thorough examination of 
the core, the surface geology, and all the information generated by previous 
exploration programs before any drilling is considered. Based on present 
information, any exploration drill target is expected to be deep (plus 2000' 
depth) and of primary copper mineralization (0.5% to 0.8% copper). 

An evaluation of the Johnson property would be enhanced by a similar eval- 
uation of the former Consolidated Copper Mines property, located three to 

four miles east of the Johnson property. The former Consolidated Copper 

Mines property contains substantial evidence of porphyry copper mineral- 
ization dissectedby complex faulting. Kerr-McGee drilled between the 
Johnson property and the former Consolidated Copper Mines property, and 
the results were discouraging. 

The Johnson property does not have a drilled out ore body as claimed by 
promoters of the property. The Precambrian Oracle granite - Laramide gran- 
odiorite environment of the Johnson property is not conducive to the forma- 
tion of large tonnages of plus 0.8% copper as chalcopyrite, and there is 
no substantial possibility for supergene enrichment. I Suggest that you, 
Mr. Kurtz and myself discuss the merits of exploring for primary, 0.7% 
copper on a property that would require a long term exploration program 
with substantial land payments. " . . . . .  

HGL/sk 

at tachments 

A 

...... ~ ~ ~!!! 'i~̧ 



ASARCO EXPLORATION RECORD 
5 FIELD EXAMINATION [~ LITERATURE SEARCH I~ ASARC0 FILE Submittal 

Section I General Indexinq 
(~) Name(s) of Property or Area ~) Country USA ~ State or Province 

Johnson Property Ar~zo~ 
Riverside-Kelvin District~ Pinal County ~ USGS QuOd.Grayback ®mear~ No. 

(~) Latitude ~)Longitude (~) AM$ Sheet To,nshlp Range S,ction ~)Examined by ~)lO~t~ 
8 ,9  H .G.  K r e i s  ~ / 1 9 / 8 1  

33°05'30 '' iii°01'45 '' Mesa, AZ 4S 13E L6,17 ~om=s j(~ Field Days 
SWUS =none 

Section II Sources of Information Date Typed 10/20/81 

1 "(~ References 
Author Dote Title PublicaHons Vol. No. 

Cities Servicers lo~s and reports submitted by Wallaby Enterprises 10/19/81 

A ~ r P n  ~c_~ I p,~ 

kornwall and Krie~er, 1975, Geologic Map Grayback Quad GQ 1206 

Section I1[ Appraisal 
:(~ Recommendations 

[~ Action Now 
~] Too Low Grade 

[~ Too Small 
i [ ]  Owner=hip Problem 

Access Problem 
future _. 
conslaeraEl 

~Num.OHII Nole~ 17 

~]  Post Producer 

[~ Producer 

"7 Mineral Deposit 

Prospect 

I A~pro~ Totu~ Fca,o~e25,000 

O 
[ ~  GaD,ogle Concept 

r~ Geochem Anomaly 

~ Geophy Anomaly 

1 (~ Excavations 

two 6 0 '  deep s h a f t s  

r ~ Production 
Commodity 

N i l  

• Tons Grade 

~. Reserves 
~ ]  Measured 
--Commodity 

~ £stlmoted 
Tons Grade 

Copper 50mm(?) 0.33% Cu 

~ E ]  Spectra. Analysis Attached ~) [ ]  Assays Attached 

Section IV Geologic Data 
~ Commodity or Contained Metals copper - molybdenum 

Ore Minerals-Major Chalcopyrite _ " 

Host Rocks-Major Oracle Granite 

[~Geochem Results Attached 

Age of Host Rocks 

{~ Nature of.Exposures 

Precambrian 

Extensive outcrops 

Minor Molybdenite 

Minor Granodiorite 

61-63 m.y. 

Alteration Propvlitic, sericitic~ and biotite-K-feldspar-sericite 
~taIExtent Needs future work. 

~Structure E-W striking Laramide dikes and mineralized shears. Substantial 

evidence of rotation and low angle faulting. 

_ ~ Ore Occurrence Disseminated and fracture-vein control 

~Age of Mineralization Approx. 60 m.y. 

OC°nclusi°nsaRec°mmendati°n~he,, , Johnson property does not have a drilled out ore body as 

claimed by promoters of the property. The property is a good candidate for a 

hypogene copper target of 0.5 to 0.8% copper as chalcopyrite. A thorough examinati( 

of the alteration, mineralization and structure is recommended at a time when a 

0.7% Cu target is more attractive than it is under todays depressed copper prices. 

(For additional space use extra sheets) 
Form ~.vi~ed-,/...~# I_~P,O.J..F~ G. MVR'- ~193 
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BRUCE B. GRIFFITH 

P.O. Box 1449 
Kearny, AZ. 85237 
(602) 363-5311 

FAX(602)432-5036 

B I S B E E  M I N E R A L S  COMPANY 
P.O. Box 4177 * 10 Coehise L a n e  

Bisbee, Arizona 85603 

TIM M. TUCKER (609.) 432-3223 
Az~meologist 
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BISBEE MINERALS COMPANY 
10 Cochise Lane 

Telephone (602) 432-3223 
P. O. Box 4177 Bisbee, Arizona 85603 

Fax (602) 432-5036 

T I M  M. TUCKER 
Archaeologist 

MINERALS 

Turquoise 

Azurite 

Malachite 

Chrysocolla 

Chalchihuites 

Onyx 

I0 OCTOBER 1992 

ASARCO INCORPORATED 
POST OFFICE BOX 5747 
TUCSON, ARIZONA 85705 

ATTENTION: k~"l. L. KLIRTZ, FANAGER- WESTERN USA 

RE: ANDREA MINERAL CLAIMS, PINAL COUNTRY, ARIZONA 

DEAR MR, KURTZ: 

IN OUR RECENT MEETING IN YOUR OFFICE (5 OCTOBER), WE 
APPRECIATED THE COURTESY EXTENDED TO BRUCE GRIFFITH AND ME, 
AND THE DISCUSSION WE HAD REGARDING THE PROPERTY. 

DURING OUR MEETING, OUR CONVERSATION FOCUSED ON A COPPER 
ANAMOLY - OF WHICH WE BELIEVE HOLDS ECONOMIC POTENTIAL. 
THEREFORE, DURING THIS LAST AUGUST WHILE PERFORMING THE 
ANNUAL ASSESSMENT LABORS, A BULL-DOZER MADE ROADS AND MADE A 
"CUT" INTO MINERALIZED OUTCROPS THAT ARE MAINLY COPPER- 
BEARING ORES. 

FROM THESE OUTCROPS, NE TOOK MORE (13) SAMPLES. PLEASE 
FIND ENCLOSED A COPY OF THE SKYLINE LABS REPORT. WE DID, OF 
COURSE, INDICATE THAT THE SAMPLES ARE HIGH-GRADED - YET IT 
TENDS TO SHOW A MINERALIZED AREA SO#IE 3000 FEET IN LENGTH. 

APART FROM COPPER, YOU MENTIONED ANOTHER METAL - GOLD. 
AS I REMARKED TO YOU, NE CERTAINLY WELCOME THE POSSIBILITY OF 
A LOW-GRADE GOLD DEPOSIT - AND MOREOVER, NE WILL BE GRATEFUL 
FOR ANY GEOLOGICAL INFORMATION THAT COULD HELP US. 

THANKYOU AGAIN FOR YOUR COOPERATION, 

SINCERELY YOURS, 

TIM TUCKER 

R E C E I V E D  

OCT 1 4 1992 

B;LO~TION ~Pk~NT 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
T u c s o n ,  A r i z o n a  85703 
(602) 622-4836 

REPORT OF ANALYSIS 

JOB NO. WKK 001 
September 18, 1992 

1-13 
PAGE 1 OF 1 

BISBEE MINERALS CO. 
Attn: Mr. Tim Tucker 
i0 Cochise Lane 
Bisbee, AZ 85603 

Anaiysis of 13 Rock Chip Samples 

ITEM SAMPLE NO. 
Cu 
(%) 

RECEIVED 

OCT 1 4 1992 

EX]~LORkTION ~p~;~T~ 

1 1 
2 2 
3 3 
4 4 
5 5 

6 6 
7 7 
8 8 
9 9 

i0 i0 

ii ii 
12 12 
13 13 

6.85 
8.25 
.16 

9.95 
.15 

12.30 
6.95 
.06 

3.80 
1.30 

9.15 
4.15 
9.50 

Z 9, 

Charles E. Thompson Will iam L. Lehmbeck James A. Mart in 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 



M.A. Miller & J.J. Malusa 

Southwestern Exploration Division 

January 29, 1991 

Kelvin Area 
Section 12, T4S, R13E 
Pinal County, Arizona 

...... 

You are requested to take a day or so this week of January 28th 
and sample the Wilkins Kelvin area for gold-silver. As noted in 
Figures I and 2, the area expands into Section 7, T4S, R14E. 

All shaft dumps should be sampled along with any obvious mineralized 
structures, and three or four traverses across the claim blocks on 
±100' centers. 

This is a priority item of business and only needs to cover the 
outlined Kelvin Area. 

To your I-2 page report, attach your sample descriptions and a topo 
map showing the sample sites and sample lines. 

JDS :mek James D. Sel| 

cc: W.L. Kurtz 

i: 

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

REPORT OF ANALYSIS 

ASARCO INCORPORATED 
Attn: Mr. M.A. Miller 

Southwestern Exploration 
P.O. Box 5747 
Tucson, AZ 85703 

ASA',:~CO i.: 

FEB 2 2 1991 
SW Explo[auu,L 

JOB NO. TAJ 713 
February 20, 1991 

PROJECT NAME: KELVIN 
WE-l, WK-29 

PAGE 1 OF 4 

Analysis of 94 Rock Chip Samples 

ITEM SAMPLE NUMBER 

FIRE 
Au* 

(ppm) 

ASSAY 
Ag 
(ppm) 

1 WK-I 
2 WK-2 
3 WK-3 

5 w l k -  D 

6 WK-6 
7 WK-7 
8 WK-8 
9 WK-9 

i0 WK-10 

!! Tt/f<- ! ! 

12 Kq(- 12 

i.4~,~~: ~ ~:~ WTE-:~'~ ",' ,: 
15 WK-15 

16 WK-16 
17 WK-16 
18 WK-16 
19 WK-16 
20 WK-16 

<. 
<. 

<. 

21 WK-16 
22 WK-16 
23 WK-16 
24 WK-16 
25 WK-16 

do 
<. 
<. 
<. 
<. 

do 
<. 
<. 
<. 
<. 

002 
002 
002 
490 
002 

0 0 2  
0 0 2  
0 0 2  
0 0 2  
0 0 2  

0 0 2  
0 0 2  
0 0 2  
0 0 2  
0 0 2  

6 . 8  
3 . 8  
6 . 0  

i4.1;:  0 :: 
2 . 8  

1.4 
3.0 

.4 
7.4 
.4 

2.8 
4.4 

:. I0~0~. ~ 

. 4  

4 E <.002 .6 
6 E <.002 .4 
8 E <.002 .4 
i0 E <.002 1.4 
12 E <.002 <.2 

14 E <.002 .4 
16 E <.002 .4 
18 E <.002 <.2 
20 E <.002 <.2 
22 E <.002 .6 

Charles E. Thompson 
Arizona Registered Assayer No, 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
Arizona Registered Assayer No. 11122 



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

JOB NO. TAJ 713 
February 20, 1991 

PAGE 2 OF 4 

ITEM SAMPLE NUMBER 

FIRE 
Au* 
(ppm) 

ASSAY 
Ag 
(ppm) 

26 WK-16 24 E 
27 WK-16 26 E 
28 WK-16 28 E 
29 WE-18 0 
30 WK-18 2 E 

31 WK-18 4 E 
32 WK-18 6 E 
33 WK-18 8 E 
34 WK-18 i0 E 
35 WK-18 12 E 

36 WK-18 14 E 
37 WK-18 16 E 
38 WK-18 18 E 
39 WK-18 20 E 
40 WK-18 22 E 

41 WK-18 24 E 
42 WK-18 26 E 
43 WK-18 28 E 
44 WK-19 2 S 
45 WK-19 4 S 

47 WK-19 8 S 
48 WK,19 8.8 S 
49 WK-19 i0 S 
50 WK-19 12 S 

< . 0 0 2  
< . 0 0 2  
< . 0 0 2  

. 0 3 0  
< . 0 0 2  

< . 0 0 2  
. 0 0 0  

< . 0 0 2  
< . 0 0 2  
< . 0 0 2  

< . 0 0 2  
< . 0 0 2  
< .  002 
< . 0 0 2  
< . 0 0 2  

< .  002 
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  

.210 

.040 

.006 
<.002 

.2 

.4 
<.2 
1.8 
.2 

<.2 
.0 

<.2 
<.2 
<.2 

<.2 
<.2 
<.2 
<.2 
<.2 

<.2 
<.2 
<.2 
1.2 
.2 

.4 
5.4 
,8 
.4 

<.2 

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



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

JOB NO. TAJ 713 
February 20, 1991 

PAGE 3 OF 4 

ITEM SAMPLE NUMBER 

FIRE 
Au* 
(ppm) 

ASSAY 
Ag 
(ppm) 

51 WK-19 14 S 

52 WK-19 16 S 
53 WK-19 18 S 

54 WK-19 20 S 
55 W-K'I9 22 S 

56 WK-19 24 S 
57 WK-19 26 S 
58 WK-19 28S 
59 WK-19 30 S 
60 WK-19 32 S 

61 WK-19 34 S 
62 WK-19 36 S 
63 WK-19 38 S 
64 WK-19 40 S 
65 WK-20 0 

66 WK-20 2 N 
67 WK-20 4 N 
68 WK-20 6 N 
69 WK-20 8 N 
70 WK-20 i0 N 

71 WK-21 0 S 
72 WK-21 2 S 
73 WK-21 4 S 
74 WK-21 6 S 
75 WK-21 8 S 

.006 

<.002 
.002 

<.002 
.004 

<.002 
<.002 
.006 

<.002 
.004 

<.002 
.006 
.010 
.014 

<.002 

<.002 
.020 

<.002 
<.002 
.004 

<.002 
.020 

<.002 
.006 
.012 

. 2  
< . 2  
< . 2  

. 6  
< . 2  

< . 2  
< . 2  
< . 2  

. 6  
< . 2  

. 6  
< . 2  
< . 2  
< . 2  
< . 2  

< . 2  
< ° 2  
< . 2  
< ° 2  
< . 2  

< . 2  
< ° 2  
< . 2  

. 2  

. 2  

Charles E Thompson William L Lehmbeck JamesA Martin 
Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No  11122 
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S K Y L I N E  L A B S ,  I N C .  
1775 W. Sahuaro  Dr. • P.O. Box 50106 
Tucson,  Ar i zona  85703 
(602) 622-4836 

JOB NO. TAJ 713 
February 20, 1991 

PAGE 4 OF 4 

ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU* Ag 
(ppm) (ppm) 

76 WK-21 i0 S 
77 WL-21 12 S 

81 w -21 14 s 
82 WE-21 16 S 
83 WK-21 18 S 
84 WK-21 20 S 
85 WK-22 

86 WK-23 
87 WK-24 
88 WK-25 
89 WK-26 
90 WK-27 ** 

91 WK-28 
92 WK-29 2 E 
93 WK-29 4 E 
94 WK-29 5.1 E DUMP 
95 WK-29 5.1 E P 

96 UNMARKED BAG 

<.002 <.2 
<.002 <.2 

l~'!.lO01ii ' 3i0;:i~0: 
..8,,ooo 150;o 

.016 1.2 

.026 1.6 

.002 .6 

.006 <.2 
<.002 <.2 
.004 <.2 

.034 1.8 
<.002 .2 
<.002 .4 
<.002 .8 
.000 .0 

.020 .6 
<.002 <.2 
<.002 <.2 
<.002 4.2 
.010 2.8 

.004 2.2 

*NOTE: Method of analysis by combination 
fire assay and atomic absorption. 

**NOTE: Sample not received. 

cc: Mr. J. D. Sell l 
Charles E. Thompson William L. Lehmbeck James A. Martin 

Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122 
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Southwestern Exploration Division 
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! 
W.L. Kurtz 

February 27, 1991 

Assay Results 
Wilkins Patented Claim Block 
Ray-Kelvin Area 
Pinal County, Arizona 

 !i!ii! 

I submit to you for distribution, the report by M.A. Miller on his and 
J.J. Malusa's sampling of the Wilkins block in the Kelvin Area. 

As noted, the Miller-Malusa sampling returned zilch gold over most of the 
property. Several exceptions included high'grade dump and vein material 
from thin structures. 

Also, d r i l l  hole 1012, d r i l l e d  1200 feet  south of hole W-3 f a i l ed  to 
return any values above 0.009 opt gold. 

The reported values in hole W-3, 0.10 opt gold 95-175 feet, have not been 
confirmed either as to assayer or follow-up pulps/re3ects. I t  is, of 
course, possible that the assays are in error. 

Should the Asarco Ray unit d r i l l  an assessment hole along the boundary 
line within 600 feet of W-3, and fa i l  to find any gold values, this would 
suggest that the total area is not highly gold anomalous. 

The attached d r i l l  log of W-3 indicated widespread faulting and gouge 
zones, and as M i l l e r  suggests, the zone of minera l i za t ion ,  i f  high angled, 
should have been evident on the surface, and Mi l ler -Malusa did not see 
such a zone. 

The other alternative is that the shear-faulting is more subhorizontal, 
and, i f  so, should be evident around the hi l lside. Although the weak 
anomalous values along line WK-19, sample points 6S, 8S, 8.8S, and samples 
WK-23, -28, are the only suggestion of widespread values and are scattered 
over several hundred vertical feet, their distance (2500') from W-3 makes 
any correlation very tentative. 

Based on the sample data available SWED has l i t t l e  interest in the 
property, and Anzalone/Scartaccini can so inform the party that submitted 
the package. 

JDS:mek 
Att. 

CC" R.L. Brown 
T.E. Scartaccini 
S.A. Anzalone 
E. John (Ray Mine) 

M.A. Miller 
J.J. Malusa 

/ /  James D. Sel l  

Z ¸ • ~ 



Southwestern Exploration Division 

February 22, 1991 

J.D. Sell 

Assay Results 
Wilkins Patented Claim Block 
Ray-Kelvin Area 
Pinal County, Arizona 

We have received assay results from 95 samples taken within the Wilkins 
claim block. The results of the sampling do not indicate the surface 
presence of a bulk tonnage gold deposit as suggested by Kennecott diamond 
drill hole W-3. This hole had an intercept of 125' @ 0.085 opt Au. The 
interval is based upon 30 to 50' composite samples and is broken out as 
follows: 

50 - 90' @ 0.025 opt Au 
90 - 120' @ 0.10 opt Au 
120 - 175' @ 0.10 opt Au 

The hole was drilled at -60 from horizonta] with a bearing of NIOW. 
Further inspection and interpretation of the drill log revealed a number 
of high angle and subparallel faults and gouge zones within the mineral- 
ized zone. W-3 may have intersected a structure which is subparallel to 
the drill ho]e and is gold bearing. No such structure has been seen on 
the surface. Depending upon the orientation of the structure the thick- 
ness may range from 30' to +100' This would be evident on the surface. 
Since the sample lines are essentially barren, there is a good chance 
that the drill hole has intersected a narrow structure and this is not a 
flat lying tabular zone as suggested by the intercept. 

I would concur with Ed John's recommendation to drill a hole next to the 
Wilkins property line in his assessment drilling. This hole would be 
halfway between W-3 and 1012 which showed very spotty gold mineralization 
in the O.OOx opt range. In the meantime no further work is recommended 
on the property. 

MAM : mek 
Arts. 

/ 

Mark A. Miller 
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FEB 2 O 1991 

SW EXpl~a,.,,.. 

Analysis of 94 Rock Chip Samples 

JOB NO. TAJ 713 
February 20, 1991 

PROJECT NAME: KELVIN 
WK-I, WK-29 

PAGE 1 oF 4 

ITEM SAMPLE NUMBER 

1 WK-I 
2 WK~2 
3 WK-3 
4 WK-4 
5 WK-5 

6 WK-6 
7 WK-7 
8 WK-8 
9 WK-9 

I0 WK-10 

ii W-K-II 
12 WK-12 
13 WK-13 
14 WK-14 
15 WK-15 

16 
17 
18 
19 
20  

21 
~ 2  
2 3  
2 4  
25 

FIRE 
Au* 
(ppm) 

WK-16 4 E 
W-K-16 6 E 
WK-16 8 E 
WK-16 I0 E 
WK-16 12 E 

WK-16 14 E 
WK-16 16 E 
WK-16 18 E 
WK-16 20 E 
WK-16 22 E 

<.002 
<.002 
<.002 
.490 

<.002 

< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  

< . O 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  

< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< . 0 0 2  

<.002 
<.002 
<.002 
<.002 
<.002 

ASSAY 
Ag 

( p p m )  

6.8 
3.8 
6.0 

14.0 
2.8 

1.4 
3.0 
.4 

7.4 
.4 

2.8 
4.4 

I0.0 
I0.0 

.4 

.6 

.4 

.4 
1.4 
<.2 

. 4  
,b4  

< , 2  
< , 2  

, 6  

Charles E. Thompson 
Arlzon~ Registered A,q'.sver NO. g4~7 " 

William L Lehmbeck 
Aritona Regi~red Assayer No. 9425 

James A. Martin 
Arizona Regi.¢l:er,~ A~ayer No. 11122 
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SKYLINE LABS, INC. 
1775 W. $ahuaro Dr. • P,O. Box 50106 
Tucson. Arizona 85703 
(602.) 622-4836 

JOB NO. TAJ 713 

February 20, 1991 
PAGE 2 OF 4 

m m w  ~ m m ~ m M w m w w  m m l i ~ i m ~ l w t ~  

S~PLE N~BER 

FIRE 
Au* 
(ppm) 

ASSAY 
Ag 

(ppm) 

26 ~-16 24 E 
27 ~-16 26 E 
28 ~-16 28 E 
29 ~-18 0 
30 ~-18 2 E 

<.002 
<.002 
<.002 
.030 

<.002 

.2 

.4 
<,2 
1.8 
,2 

31 ~-18 4 E 
32 ~-18 6 E 
33 ~-18 8 E 
34 ~-18 I0 E 
35 ~-18 12 E 

< , 0 0 2  
. 0 0 0  

< . 0 0 2  
< , 0 0 2  
< . 0 0 2  

<.2 
.0 

<.2 
<.2 
<.2 

36 ~-18 14 E 
37 ~-18 16 E 
38 ~-18 18 E 
39 ~-18 20 E 
40 ~-18 22 E 

<.002 
<.002 
<.002 
<.002 
<.002 

<.2 
<.2 
<.2 
<.2 
<.2 

41 WK-18 24 E 
42 WK-18 26 E 
43 WK-18 28 E 
44 WK-19 2 S 
45 WK-19 4 S 

< . 0 0 2  
< . 0 0 2  
< . 0 0 2  
< , 0 0 2  
< , 0 0 2  

<.2 
<.2 
<.2 
1.2 
.2 

46 WK-19 6 S 
47 WK-19 8 S 
48 WK-19 8.8 S 
49 WK-19 10 S 
50 WK-19 12 S 

, 5 2 0  
. 2 1 0  
, 0 4 0  
. 0 0 6  

< .  002  

.4 
5.4 
.8 
,4 

<.2 

Charles E. Thompson William L. Lehmbeck James A. Martin 
Arizona Rcgi.~tered Assw~r NO. 9427 Arizon= Registered AsSayer No. g425 Arizona Re~qi~red Assayer No. ~ 1122 
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1775 W. S~huaro Dr, " P.O, Box 50106 
Tucson, ArizOna 85703 
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JOB NO. TAJ 713  
February 20, 1991 
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ITEM SAMPLE NUMBER 

FIRE ASSAY 
AU* Ag 
(ppm) (ppm) 

51 W-K-19 14 S .006 .2 
52 WK-19 16 S <.002 <.2 
53 ~-19 18 S .002 <.2 
54 WK-19 20 S <,002 .6 
55 WK-19 22 S .004 <.2 

56 WK-19 24 S <,002 <.2 
57 WK-19 26 S <.002 <.2 
58 WK-19 28 S .006 <,2 
59 WK-19 30 S <.002 .6 
60 WK-19 32 S ,004 <.2 

61 WK-19 34 S <.002 ,6 
62 WK-19 36 S .006 <.2 
63 WK-19 38 S .010 <.2 
64 WK-19 40 S .014 <.2 
65 WK-20 0 <.002 <.2 

66 WK-20 2 N <.002 ~.2 
67 WK-20 4 N ,020 <.2 
68 WK-20 6 N <,002 <.2 
69 WK-20 8 N <.002 <.2 
70 WK-20 I0 N ,004 <.2 

71 WK-21 0 S <.002 <.2 
72 WK-21 2 S .020 <.2 
73 WK-21 4 S <.002 <.2 
74 WK-21 6 S ,006 .2 
75 WK-21 8 S .012 ,2 

/ 

Charles E. Thompson 
Arizona Re9ister~d Assayer No. 94~7 

William L. L¢hmbeck 
Arizona Registered Assayer No. 94~5 

James A. Martin 
Arizona ~e.qi~tCred A.~sayer No. 11122 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr, • P.O. 8ox 50106 
Tucson, Arizona 85703 
(602) 622-4836 

JOB NO. TAJ 713 
February 20, 1991 

PAGE 4 OF 4 

ITEM SAMPLE NUMBER 

76 
77 
78 
79 
80 

WI<-21 i0 S 
WL-21 12 S 
WK-21 12,8 S Du,~? 
WK-21 12.8 S V&IN 
WK-21 12.8 S W ~°~ 

81 WE-21 14 S 
82 WK-21 16 S 
83 WK-21 18 S 
84 WK-21 20 S 
85 WK-22 

86 WK-23 
87 WK-24 
88 WK-25 
89 WK-26 
90 WK-27 ** 

91 WK-28 
92 WK-29 2 E 
93 WK-29 4 E 
94 WK-29 5.1 E DUMP 
95 WK-29 5.1 E P ~ -  

96 UNMARKED BAG 

FIRE ASSAY 
Au* Ag 
(ppm) (ppm) 

<.002 <.2 
<.002 <.2 
1.100 30.0 
8.000 150.0 
.016 1.2 

.026 1.6 
• 002 .6 
.006 <.2 

< . 0 0 2  < . 2  
.004 <.2 

.034 1.8 
<.002 .2 
<.002 .4 
<.002 .8 
.000 .O 

.020 .6 
<.002 <.2 
<.002 <.2 

<.002 4.2 
.010 2.8 

.004 2.2 

*NOTE: Method of analysis by combination 
fire assay and atomic absorptioM. 

, , . ,  .,,2e 

, t  - ; !  

• tV | 

**NOTE: Sample not received. 

co: Mr. J. D. Sell 

Charles E. Thompson 
Arlt.On8 Registered Assayer No, 9427 

William L. Lehmbeck 
Aritona R0giStergd A~yer No, 942~ 

P 

4 ~ .  

James A. Martin 
Arizona Registero-d Assaye~ No. i 1 1 2 2  " 



J.D. Sell 

Southwestern Exploration Div is ion 

February 5, 1991 

Gold Potential 
Wilkins Patented Claim Block 
Ray-Kelvin Area, Arizona 

Per your request, John Malusa and I spent three days sampling within the 
Wilkins claim block. The claim block is underlain by the Ruin ~ranite 
which has been intruded by a series of diabase dikes. The claim block 
is also highly altered and mineralized. It contains the remains of a 
porphyry copper system which has been subsequently "sliced" up by 
numerous low angle faults. Alteration within the claim block ranges 
from propylitic to phyllic. 

We sampled all the mine dumps along with any structures we saw of signif- 
icance. We also ran three rock chip lines across the claim block taking 
samples every 200'. A map with sample locations is attached. 

In addition, sample descriptions are attached for all samples taken. 
Results of all the samples are pending. 

MAM:mek Mark A. M i I l er 

cc: W.L. K u r t z  
J . J .  Malusa 





Exploration Department L.05~.% 
Frederick T. Graybeal 
Chief Geologist 4~m/,_ ~ 

'..{ e..~ ,~ ~-. I L d t d C-o ,',-31~ ~.." 
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f r tw~.-  0(..,,,." C ~ , ~ - ~ ' , ~  ~ ~'c~y.~f- 
March 19, 1991 

Mr. J.D. Sell 
Manager 
Southwestern Exploration Division 
Tucson Office 

Wilkins Prospect Exam 
Pinal County, Arizona 

Dear Mr. Sell: 

I reviewed this data and your summary to Mr. Kurtz dated 
February 27, 1991 and note that the only recommended follow-up 
is that the Ray Unit consider an assessment hole along the 
edge of this property. I have no problem with this or the 
work done. I do have some questions. 

I would like to caution that the gold rush is over. If 
new gold deposits are to be found, it is likely that new 
approaches will be necessary. It looks like your approach (or 
Mr. Miller's) was rather traditional-sample the surface 
outcrops. Did Mr. Miller read the literature on this area 
which suggests that regional rotation of entire 
mountain-pediment blocks through 90 degrees has occurred? Did 
he (or you) consider that this could be a flat (detachment) 
fault environment in which traditional sampling might not 
sufficient and non-traditional thinking would be required? 
There is no evidence in Mr. Miller's work that anything but an 
entirely traditional approach was taken. If this target had 
been in SE California would you still be satisfied? If not 
perhaps further thought is necessary. 

It is not easy to put the geographic location of this 
property out of your mind because geography does influence 
one's geological thinking (everybody knows there is no gold in 
the SE Arizona porphyry copper province). 

CC : 

• Very truly yours, /A 

F.T. Graybeal ", 

WLKurtz c~ 
ASARCO Incorporated 180 Maiden Lane New York, N.Y. 10038 (212) 510-2000 

Telex:RCA 232378 Cable: MINEDEPART Fax: (212) 510-1978 



C O R N  & A H E R N  

CONSULTING GEOLOGISTS 
8425 Desert Steppes Dr. 
Tucson, Arizona 85710 

(602) 298-1770 

General Terms 

i. Advance Royalty payments -$15,000 on execution,S15,000 on the Ist 
anniversary, escalating to $20,000 on the second, $30,000 on the 
3rd, $40,000 on the 4th, $50,000 on the 5th and thereafter. 

2. 5°/o NSR production royalty with advance royalty recoverable from 
production. 

3. Payments indexed to CPI or similar index. 

4. Assessment & Filing obligations. 

5. Notification of termination s~xmonths prior to Sept. Ist or 
complete assessment requirements. 

6. Supply geologic and drilling data upon termination. 

5 

iii i ̧' 



Kelvin Porphyry Copper Prospect 

Pinal County, Arizona 

Exploration Potential: 

The Kelvin prospect is a structurally-rotated porphyry copper alteration/min- 
eralization system cut and displaced My low-angle faults similar to San Manuel-Kal- 
amazoo with the majority of the system faulted down to the west and concealed be- 
neath a relatively thin, structurally displaced cover consisting of shattered Precam- 
brian granite and rotated Tertiary sedimentary rocks. Geologic data indicates that 
the displaced upper part of the porphyry copper system should be preserved beneath 
the structural cover and that there would be potential for higher-grade copper min- 
eralization in reactive diabase and perhaps Paleozoic limestones. Geologic maps and 
the exposed breccia pipe at the WooleyMine, indicate that the structural cover on the 
west side of Ripsey Wash maybe relatively thin. Remnant, fault-bounded segments of 
the alteration system that are exposed near Kelvin and Riverside exhibit supergene chal 
cocite mineralization and a sharp zoning pattern in disseminated chalcopyrite minerali- 
zation to values that exceed .20 percent copper. Extensive oxidation and oxide copper 
mineralization characterize the brecciated granite at Ripsey Wash indicating the pro- 
bability that oxide copper and/or chalcocite mineralization occur in the concealed alte 
ation system at depth. The Riverside and Wooley breccia pipes have been structurally r 
tated to a sub-horizontal attitude and~although exterior to the main alteration system, 
they do indicate that mineralized breccia pipes of interest should occur in the area. 
Exposures near Ripsey Wash represent an exterior segment of the alteration system that 
contains veins with interesting gold values and could have potential for a gold-bearing 
structurally-rotated, sub-horizontal breccia pipe. 

Land: 

144 unpatented lode claims owned by Richard Ahem and Russell M. Corn in Secs 15, 
21, 22, 27 & 28, T4S, RI3E in the Riverside Mining District approximately 8 miles south 
west of Ray. 

Geoloqic Settinq: 

The Kelvin porphyry copper prospect is located at the north end of the Tortilla 
Mountains in the structurally rotated belt along the west side of the San Pedro Valley 
that is characterized by near-vertical Paleozoic sedimentary rocks and associated diaba 
sills. The repeated near-vertical diabase sills on the west side of Ripsey Wash south 
the prospect indicate displacement of the porphyry copper alteration system along low- 
angle faults two to three miles west of the exposures near Riverside. 

Previous Exploration: 

The chalcocite mineralization near Riverside was explored initially during the 
1940's or earlier and since 1960 was drilled by Kennecott and Occidental. In the 1970' 
Kerr-McGee drilled several holes to the west on down-faulted segments of the alteration 
system and encountered significant primary copper values beneath unmineralized propylit 
altered granite. Gulf Minerals also drilled several holes east of Ripsey Wash and en- 
countered low-angle faults and sheared granite. In 1980 Exxon staked claims and carrie 
out geophysical surveys near the Wooley Breccia Pipe and further south along Ripsey Was 
but there is no indication of drilling on the west side of Ripsey Wash except at the 
Wooley Breccia Pipe. 

Prepared by R.M. Corn, April, 1992 
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SCHEMATIC DIAGRAM 

ILLUSTRATING 

THE DISPLACED AND CONCEALED KELVIN PORPHYRY COPPER SYSTEM 
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SUGGESTED STRUCTURAL DISRUPTION 

OF THE 

KELVIN PORPHYRY COPPER ALTERATION SYSTEM 
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INTRODUCTION AND GEOLOGY 

Geologic mapping and geochemical sampling in the northern Tor t i l la  
Mountains (Fig. l )  during the sunTner of 1977 delimited a somewhat fragmented 
but basically upright porphyry copper system lying within the submitted Kerr- 
McGee claim block (Fig. 2). Detailed geologic mapping and subsequent cross 
section construction showed the system as emplaced into Precambrian Ruin gran- 
ite, an apl i t ic  phase of the Ruin, diabase !!sills'!, and Laramideagedikes 
(Figs. 3 and 4). Alteration-mineralization studies, geochemical dispersion 
patterns, complex res is t iv i ty ,  and ground magnetometer data refined this inter- 
pretation and indicated that the system was largely centered in the SW~ of 
section 12, T4S, RI3E (Fig. 3, DDH GK-2). The strongest alteration at the 
surface is pervasive quartz-sericite-pyrite showing marked enhancement along 
ENE-trending jo in t  sets, veins, and fault-veins. The quartz-sericite-pyrite 
alteration is surrounded by an aureole of mixed phyl l ic-propyl i t ic assemblages, 
which in turn grades la t tera l ly  (outward) into a propylit ic dominated assem- 
blage and f ina l ly  into relat ively unaltered host rocks. Alteration was expected 
to change with depth to a low-sulfide potassic alteration assemblage associated 
with copper-molybdenum metallization. A weak but uneconomic chalcocite blanket 
outcrops locally at the surface. 

An ENE-trend~ng ~racture set pervades the entire region and is best devel- 
oped where alteration-mineralization intensifies (Fig. 3). Alteration and 
mineralization is well developed along coeval sets of subvertical ENE-trending 
veins and fault-veins. Numerous vertical to subvertical quartz monzonite, 
hornblende monzonite, quartz la t i te ,  and hornblende la t i te  porphyries share 
the ENE azimuth. 

The porphyry copper system appears to have been emplaced into a N- to 
NNW-trending, east-facing monoclinal fold (termed the Riverside monocline) 
which~is defined on a regional scale by steeply dipping to overturned ridges 
of Precambrian Apache group and diabase s i l l s ,  as well as Paleozoic sedimentary 
rocks. In the Kelvin (Riverside) area, the position of the fold is defined by 
a series of N- to NNW-trendingaxial plane faults, zones of intense cataclasis, 
and the overall monoclinal attitude of diabase s i l l s  (subhorizontal t~ the west 
and steep to overturned to the east). 

Several low-angle decollement surfaces are recognized immediately west 
of the proposed prospect area (Fig. 3). In particular, the Ripsey Wash and 
Jeep Trail faults and their  coextensive zones of post-mineral breccia are 
interpreted as marking the trace of significant westward propelled hanging- 
wall detachments. In addition, several small discontinuous gravity slide 
surfaces are present along the east side of the prospect area with indicated 
movement toward the east into the San Pedro r i f t  valley. As for detachment 
faultsbeneath the proposed target, none are known to outcrop anywhere in the 
Kelvin (Riverside) prospect area. The presence of such low-angle structures 
were suggested by Kerr-McGee explorationists and were viewed as potential ly 
underlying the entire prospect area. The presence of subvertical ENE-trending 
fracture and porphyry zones, fl 'at lying diabase sheets, along with the near 
vertical contacts of the Riverside breccia pipe (Figs. 3 and 4) were inter- 
preted by us as indicative of nonrotation. Figure 5 summarizes our pre-dr i l l ing 
interpretation of the Kelvin (Riverside) structure, alteration-mineralization 
zoning, and relative position of the high-grade protore Cu-Mo target sought. 
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1978 DRILLING RESULTS 

Protore Cu-Mo metallization lying within reactive diabase s i l l s  showing 
potassic alteration comprised the exploration target at Kelvin (Fig. 5). 
Dri l l  holes GK-I and GK-2 were layed out so as to test the potassic core of 
the upright porphyry copper system. Hole GK-3 was an alternate site designed 
to test for high-grade Cu-metallization beneath outcropping pyr i t ic  crackle 
breccia. Hole GK-4 was dr i l led to perform the required maintenance work on 
an Arizona State mineral lease in section lO. 

DDH GK-I (Fig. 6) was designed to encounter the reactive diabase s i l l  at 
the interface between the phyll ic and potassic alteration zones. Our proposed 
target depth was between 1500 and 2000 feet. The hole was collared in mixed 
phyll ic-propylytically altered Ruin granite containing moderate Cu dispersion 
and high _ Mo/Pb geochemical ratios just east of the Jeep Trail fault  zone. 
Propylytically altered Ruin containing 100-400 ppm Cu and 2-5 ppm Mo was en- 
countered between 0 and 360 feet. A flat-dipping (200), propylytically-altered, 
and cataclastically deformed diabase s i l l  was encountered from between 360 
and 905 feet. As suspected, this diabase proved receptive and contained 2-3 
times more Mo and Cu as the overlying or underlying Ruin granite. Between 905 
and 2000 feet, the hole penetrated cataclastically deformed and propylytically 
altered to fresh Ruin granite with background levels of Cu, Mo, and Pb. 

DDH GK-2 (Fig. 7) Was placed at the eastern most boundary of the Gulf/Kerr- 
McGee jo in t  claim block (Fig. 2) in order to test the proposed potassic altered 
core. The target depth was 1500 to 2000 feet deep. GK-2 was collared in phy- 
l l i c a l l y  altered Ruin granite associated with a strong Mo/Pb anomaly and moder- 
ate Cu geochemistry. Phyll ical ly altered apl i t ic  Ruin was present from collar 
to 860 feet. A 35 foot thick sheet of diabase was encountered overlying 45 
feet of normal Ruin granite at 450 feet. Mixed phyl l ic-proplyt ical ly altered 
Ruin granite occurred between 860 and 1340 feet with a 25 foot thick diabase 
sheet at the base. From 1365 to 2260 feet the propylytically-altered Ruin 
granite gradually became fresher with the bottom of the hole in very weak 
proplytically altered to fresh Ruin granite. Within the phyll ic zone, the Cu 
varied from 200 ppm to 0.12 - 0.14%, while Mo ranged from 25 to 167 ppm, and 
Pb from 7 to 508 ppm. No significant increase in metallization was encounterd 
in either diabase. Very. l i t t l e  variation in the Cu, Mo, or Pb was noted in the 
mixed phyll ic-propylytic or propylytic-fresh alteration zones with Cu at lO0 
ppm, Mo at 1-5 ppm, and Pb at lO-15 ppm. 

DDH GK-3 (Fig. 8) was an al ternat ive test s i te  col lared within a "pipe- 
l ike"  crackle breccia composed of phy l l i ca l l y  altered fragments of Ruin granite 
and diabase containing I-3% pyr i te.  Target depth was 500 to 1000 feet with 
protore chalcopyrite wi th in phy l l ic -potass ica l ly  altered breccia as the target. 
The hole was rotary d r i l l ed  to 72 feet and surface casing set at that point. 
With increasing depth, the hole passed progressively from p y r i t i c  crackle 
breccia to sheared and p r o p y l i t i c a l l y  altered Ruin granite. Total f ractur ing 
and veining decreased as well with depth and at 390 feet the Ruin granite appears 
re la t i ve ly  fresh and contains occasional veinlets of epidote ca lc i te -ch lo r i te -  
specularite. GK-3 was bottomed at 775 feet in re la t i ve ly  fresh unsheared 
Ruin granite. Cu, Mo, and Pb were re la t i ve ly  uniform with 25 ppm Cu, I -5 ppm 
Mo, and 10-20 ppm Pb. 
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DDH GK-4 (Fig 8) was dri l led to perform the required maintenance on 
Arizona State mineral lease in Section lO, T4S, RI3E. The entire hole from 
0 to 223 feetwas in weakly propytytic Ruin granite contai6ing less than lO0 ppm 
Cu, I-2 ppm Mo, and 7-15 ppm Pb. 

GEOLOGIC SYNOPSIS 
i 

Al l  4 holes drilled at Kelvin show decreasing fracture intensities, 
alteration, and mineralization with increasing depth; phyllic alteration 
yeilds to propylytic and propylit ic to fresh, total  sulfides decrease from 
I-2% to trace amounts, copper decreases from 0.2 - 0.14% to less than lO0 ppm 
while molybdenum goes from +lO0 to less than lO ppm at TD. As shown in Figure 
9, this tendency for decreasing alteration, mineralization, geochemical dis- 
persion, and the "floored" nature of crackle breccia zones suggest that the 
supposedly Kelvin(Riverside)porphyry system is rotated some 70-800 clockwise 
when looking NNW~ Consequently, the alteration-geochemical dispersion pat- 
terns observed at the surface represent a sub-vertical slice from top to bot- 
tom through the systems rather than a horizontal slice across i ts top. 

Since the ENE-trending dikes, veins, fault-veins and planar jo int  sets 
are subvertical and conform to well-established regionally controlled frac- 
ture trends,.the rotation must have taken place-along an axis perpendicular 
to this str~ke (i~e. NNW). Rotation of the system took place after Laramide 
time (55my) but before the deposition of the San Manuel formation (17-22my). 
Subsequent low-angle movement along the Jeep Trail and Ripsey Wash faults plus 
minor eastward movement into the San Pedro r i f t  occurred after main stage 
rotation in Post-San Manual time since large blocks of San Manual are involved 
(Fig. 4). A major low-angle fault  apparently terminates at the San Pedro r i f t  
as postulated in Figure 9. 

"The Riverside-Kelvin monocline originally defined by an east-facing mono- 
cl inal fold in the diabase, now appears to be a "~!' shaped configuration of 
s i l l s  (now sub-vertical) and their feeder dikes (now flat-dipping). The s i l l  
portion, orginally thought to be the east-face of the monocline, dips steeply 
into the San Pedro, while the dike portion, orginally thought to be the axial 
limb of the monocline, has a f l a t  s i l l - l i k e  configuration. 

As shown in the geologic cross-section (Fig. 9), post-Laramide rotation 
and subsequent denudational faulting along the Jeep Trail and Ripsey Wash 
faults have removed the productive portion of the Kelvin system, leaving a 
thin, nonproductive slice of phyl l ical ly and propylytically altered Ruin gran- 
i te behind. The top and the proposed productive center of the system apparently 
has been transported to the west beyond Ripsey Wash, and i f  present occurs 
as complex slices beneath fresh unaltered rocks in the Greyback Peak area. 

SUIV~Ry AND CONCLUSIONS 

The areal geology, geochemical dispersion patterns, geophysical prospect- 
ing techniques, and a 4-hole dr i l l ing program totaling 5268 feet, have defined 
a rotated and complexly faulted porphyry copper system at Kelvin, Pinal County, 
Arizona. Dri l l  holes GK-I and GK-2 collared in an alteration patch associated 
with strong Cu and Mo but low Pb geochemical dispersion showed decreasing alter- 
ation (phyllic to weak propylytic) sulfide content.plus Cu-Mo metallization 
with increasing depth. Dr i l l  hole GK-3 collared in a pyrit ic crackle breccia 
likewise drilled out of the same with depth indicating a "floor" created by 
post-emplacementrotation. 
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Dri l l  holes GK-I and GK-2 have effectively eliminated the possibi l i ty 
of a deep protore porphyry copper system at Kelvin and GK-3 has eliminated 
the breccia pipe potential. Although Kemr-McGee's holes K-l and K-3 inter- 
sected sub-ore grade copper in thin slices west of the Jeep Trail decollement, 
Kerr-McGee holes K-2 and K-4 thru K-8 have effectively negated the possibil- 
i ty  of a large ore-grade sl ice existing between Ripsey Wash and the Jeep 
Trail fault. 

I t  is possible that ore-grade slices of the Kelvin(Riverside) system 
exist on Kerr-McGee/Gulf j o in t  venture ground'in Section 21 and 22 (l mile 
south of the Cities Services d r i l l i ng) .  Potential targets however are quite 
deep, structurally complex, and not attractive enough to jus t i fy  additional 
dr i l l ing at this time. 

RECOMMENDATIONS 

Compiled and synthesized geologic , geochemical, geophysical, and dr i l l i ng  
information constitute a data base adequate to eliminate the existence of 
significant ore-grade Cu-Mo metallization within the Kelvin (Riverside) claim 
block (Fig. 2). I t  is recommended, therefore, that Gulf counsel notify our 
farmout partners (Kerr-McGee) that GMRC is no longer interested in pursuing 
metals exploration on subject property. Complete sets of factual data inc- 
luding d r i l l  logs, assays of core, and geophysical survey ~nformatlon with 
reports are included herewith should Kerr-McGee request the same (Appendices 
A, B, and C respectively). 

Tucson Area Staf f  



TABLE I 

DRILL-HOLE SUMMARIES 

Cyprus DDH 1972 

Hole no. A t t i t ude  

KE-1 60°N 

AREA WEST OF RIPSEY WASH 

Depth ( f t )  A l te ra t ion  

2500' strong p h y l l i c  & 
strong potassic 

Average 
ppm Cu 

360 
40ppm M~ 

Best 
Intercept 

1750-2100' 
948 Cu, 51 ~,~ 

Tipperary Land & Explorat ion RDH 1970 

T- 1 vert  1400' N/A 
T-2 vert  16 35' " 

Minbanco RDH Pre-1970 

J3 vert  1165 N/A 
J9 vert  2 320' " 

AREA EAST OF RIPSEY WASH 

Kerr-McGee DDH's 1972-1976 

K-1 vert  1500' st .  phyl I ic -wk.pot .  
K-2 vert  1377' propy- phyl I i c 
K-3 vert  1386' propy-phyl I i c 
K-4 vert  875' p ropy ly t i c  
K-5 vert  1497' wk. phyl I i c- propy 
K-6 vert  500' weak propy 
K-7 vert  1077' weak propy 
K-8 vert  802 ' phyl I i c-propy 

Insp i ra t ion  DH 1966 

ICC- 1 vert 400 +' N/A 
ICC-2 vert unk.-val idation " 

Occidental Minerals DDH's 1967-1968 

OX-1 60°S 415' N/A 
O X - 2  60Os25oE 500' " 
OX-3 60°S 396' " 
O X - 4  60°S5°E 500'(unk) " 

Pre-Occidental CDH's 1949 

C~a-1 vert  520' N/A 
CDH-3 vert  735' " 
CDH-6 vert  457' " 
CDH-8. ver t  352' " 

N/A 
l ,  

N/A 
I I  

NIA 
I I  

N/A 

890 
188 
810 
470 
130 
44 

130 
44 

800-1030',0.26% 
775-920 , 0.05% 
640-790 , 0.26% 
150-190 , O. 17% 
20-120 , 0.05% 

420-470 , 0.01% 
500-505 ,400ppm 
686-700 ,150ppm 

NIA 
, l  

N/A 
11 

N/A 
t l  

i l  

I I  

NIA 
l i  

, l  

I I  

N/A 

I ,  

N/A 
I I  

u 

I I  

TOTAL FOOTAGE DRILLED 

Cyprus-Ti pperary-Minbanco 
Kerr- McGee 
Inspi ra t ion 
Occi den tal 
1949 CDH' s 

Total known Kelvin 

8020 f t .  
9014 f t .  

400 f t .  
1811 f t .  
2064 f t .  

22309 f t .  



APPENDIX I 

KERR-MCGEE DRILL LOG 

SUMMARIES FOR K-1 THROUGH K-8 



DDH SUMMARY 

KELVIN PROJECT 
P I N A L  COUNTY~ A R I Z O N A  
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T.O. 1500' 

L ITHOLOGY 

ROCK TYPE 
gl. 
MJ 
o 

I"11 
I 1 ~ ' -  

~ 1.5' 

= ' J :~ :4 ' ,  

r U  

300'- 

4 0 0  = - 

5' 

~ ,  _ f t l  

-~ + ~  I0' qm 

f= ,O0 '  - 

r u  

700' - 

2' qm 
..~:. 

8 0 0 ' -  % ,;.4 . . . o  

r U  
I 

~o.'-~*" ~6, pbx 
' 3 0 ( 3 '  - 

I L l  

t/.-'--37 57' 

1 0 0 0 '  - 4' Td 

ru  
I I 0 0 '  - 

.t . ~  20' 

. . . . . . .  B t l  

ru 
1 2 0 0 ' -  

~ L 3  
:'" "'" 2B' 

1300'- ~'~ ~ ' 
<3 

t400'-  
<3 

<3 
I'~00 o . 

D]ke~ quartz  

Oiobose 

Ap l i te  

Ruin g ran i te  

ALTERATION 
MAJOR HINOR 

Chl, Set, Clay 

Chl- Clay 

CM -Set 

K - S p a r  - C h l  

Clay -Alunile 
Olz - Ser -Chl 

{bio) 

Qtz - Ser 

Qlz -CM 

K-Spar-Chl 

Qtz -Ser 

Otz-Ser 
Bio-K-Spar 
Cloy-Alunite 

Bio 

Clay-Alunite 
K-Spar 
Qtz-Chl-Ser 

Chl 
ChI-Clay- Set 

Set-Chl -Clay 

Set -ChI 
Otz-Ser 

K-Spar 
Qlz-Ser -Chl 

K-Spar 
Qtz -Chl -, Ser 
Qtz -Ser -Ch l  
Ser 
C hi - K-Spa r 
Ser-Chl  
K-Spar 
Qlz-Ser 
Qtz-Ser- Chl 

_J~-Spor -Bio 

K-Spar- Bio 

K-Spar-Ser 
Otz-Ser  
Chl-K-Spor 
Olz -ChI-K-Spor 
Chl 

CM 
Bio 
Ser -Chl 
Otz-Ser 
K-Spor-Chl 
Chl -K-Spar 
Ch! 

ct 

ct 

ct 

• ct 
ct 

• (I 

c t -ep 

cf 

• ep 

• ¢t 

• ct 
• cl 

• ep 
.~. at 
• c t  
• c t  

• e p  
• ¢t  
• e p  

• ep 

• a l l  

monzoni'~e; d i o r i t e  

STRUCTURE 

V~INLETS/FT. FRACTUR,N~ 

0 5 0 ? 
! f 1 i i t t J ~ ~ i t ~ 1 , I 

- I  

SULFIDES ASSAYS 
% PY/CPY % COPPER 

< I - z - ~ - 4 -  o,.z, .5 .7 ,o 
0 . . -J  , . . . j  W I . . . .  t I ~ J__ .L  ' _ J . - . L . J  

P 
F . . . . .  l 

. . . . . .  - . ,  

r - - - - - J  

t . . . . . . .  ,! 

. . . . .  J 

t , 

o J  

] - ' I  
L-, 

F J 

_ . . J  

~ - ~ _  To ta l  

" "  -~ P y / c p y  



D D H  S U M M A R Y  

KELVIN PROJECT 
P I N A L  C O U N T Y ,  A R I Z O N A  

DDH- K- 2 
T.D. 1 3 7 7 '  

L I T H O L O G Y  
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DDH SUMMARY 

KELVIN PROJECT 
PINAL COUNTY, ARIZONA 

DDH- K - 3 

T.D. 1386' 

LITHOLOGY 
~- ROCK TYPE 
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DDH SUMMARY 
KELVIN PROJECT 

PINAL COUNTY, ARIZONA 
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DDH SUMMARY 

KELVIN P R O J E C T  
P]NAL COUNTY ! ARIZONA 
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L ITHOLOGY 
Z 
~- ROCK TYPE 
L 

0 

0 

t ' u  

I O 0 1  , . 

200'- 4 . .~  

3 0 0 * -  

r U  

, 4 , C ~ *  _ 

4 d  

, 4  4 

700 ' .  ,~.4 d 
4 4 4  

d 

8 0 0 ' -  4 4r 

• a 4 

,ii 4 

9 ( x y  - ,,d ,4 
4 4" 

I 0 0 0 ' -  ~r4 w 
. 4 ~ . d  
• a 4 
,4. w 

4 
I l O 0 '  - 4 4 

1 2 0 0 '  -- 

ru 

1300'- 

' 1 4 0 0 ' -  

I ' ~ 0 0 ' -  

ALTERAT ION 

MAJOR MINOR 

O~'z -Ser 
l 

ChI-Clay 

Ofz -Ser 
Fresh 
Otz -Ser 
Chl 

Qtz -Set 

Clay 

Qtz-Ser 

ChI-Rio 

Qfz-Ser  

Oiz -Set  

Bio 

Clay-  Set 

Otz -Ser 

Fresh 
Chl 

Olz -Ser 

Qtz -Ser 

B io-Fresh 

Clay 

Bio 
Cl~y 
Bio 

Otz -Ser -Clay  

Chl - Set 

Chl 

Chl 

Chl 

Chl 

Chl 

Act 

Ep 

Dike 

Diobose 

Ap l i l e  

Ruin gran i te  

.STRUCTURE 

VEINLETS/FT. FRACTURING 

s o ,s 
f t ! ! ! t ! • i i f ! w t ! • 

SULFIDES ASSAYS 

% PY/CPY % COPPER 

o , z 3 4 o .z  .5 .,7 ~o 
f 1 l ! I f I T ! 

ioo% 
OXIDIZED 

I00% 
. OXIDIZED 

<.01 Cu 

~ T o t a l  

" ' - -  ..... Py /cpy  



DDH SUMMARY 

KELVIN PROJECT 
PINAL COUNTY, ARIZONA 
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" - - -  ~. Py/c py 

< o.ol % 



DDH SUMMARY 
KELVIN PROJECT 

PINAL COUNTY, ARIZONA 
DDH- K-7 

T.D. 1077'  

LITHOLOGY 
z v-. ROCK TYPE 
eL 
i l l  
¢:1 
O 

0 °  ° 
,00' ~ C, 

o 

o o o  200' O* $ 

Tg 
0o0 3~' OG* 
~'_o_~ 
I*~ l=J 

%'C 

, ,I) 0 
4 = 4  

,<141 

rU 

ru 

z°°' 1 "~'¢~- 
r u  

800' "--;-;. 
<r 
"4 

eO0' .~ .~ 

"°°' 1 1200' 1 
1500' 1 

1400' 1 

I500'd 

ALTERATION 
MAJOR MINOR 

Chl- Clay -Ser 

Ch] 

Chl 

Chi 

Chl -Cloy 

Chl 

ChI-Cloy 

Chl-Clay 

C! 

Ct 

• ~ C~ Mn Ox 

Ct MnOx 

Gila conglomerate 

Oiobase 

'----I Aplite 

I ~  Ruin granite 

STRUCTURE SULFIDES 
VEINLETS/FT. FRACTURING °/o PY/CPY 

0 5 0 S 0 , ~ 3 4 
f ! i , , , v i ! , , , ~ , ! i I ! 

Py ob. 

Py decr. 

None 

too%, 
OXIDIZED 

----~. Total 

~'*-- ~.. Py/cpy 

ASSAYS 
% COPPER 

o .z ,'5,'T, 

NO ASSAYS 



DDH SUMMARY 

KELVIN PROJECT 
PINAL COUNTY 1 ARIZONA 

DDH -- _[ .~:  8 

T.D. _ 8021 

LITHOLOGY 
F- ROCK TYPE 
L 
Q 

° I-- I-u. 

1(30' 

I 

I 
300 ' -  "~'~'~"~ 

..~ ..~' 

400' - 

• ~. =~. 

5 0 0 '  - 

6 0 0 ' -  

700 '  ~'-,{~: 

l 
i I 

800' 

900' 

I000" 

I 100 '  - 

1200' - 

1500'- 

t 4 0 0  °. 

1500 t . 

[ •  Dike 

Oiabase 

&pli;e 

Ruin granite 

ALTERATION 

MAJOR MINOR 

K-Spar 
Chl 

Fr es 

Chl 

Chl - S e r  

C h l - Q f z  
Chl--Clay 

Chl 

Chl -Olz  

Chl 

K-Spar  Chl 

Q t z - C h I - S e r  

Bio 

Ch l -C lay  

C h I - C l a y  

Chl 

Chl 

Chl 

C! 

C! 

ct 

c! 

C! 

STRUCTURE SULFIDES ASSAYS 

VEINLETS/FT. FRACTURING % PY/CPY % COPPER 

5 5 0 I 2 3 4 0 .Z .5 .7 LO 
I I l I I I ~ I | . t d i , L-.L..L~±~ 

----~Tolal 

~'"-.~. P y/cpy 

< 150 ppm 



C l i e n t  .G~I f Miner~1 Reso~ces 

,4@a 
D a t e  September 

v',/L,' Z3Dh"- / 

Sample Cu 
Number ppm 

AZ.K~- 19150 20~ 

5O/100 120 

I00/150 5o 

150/200 110 

200/250 400 

250/300 305 

300/350 20 

350/400 295 

400/450 150 

450/500 95 

AZ.KG- 100/110 65 

150/160 I~O 

200/210 55 

290/300 275 

30o/510 145 

400/410 155 

44O/45O 195 

5oo/510 145 

COF'~S ITES 
AZ.KJ- 50/80 130 

8ollOO 

AZ.KC-- 1001110 55 
EE- 110/120 
KJ 120/14-0 
EE 140/150 

AZ.KG- 150/160 250 
KJ 160/180 

18o/2oo 

, ,- ;- ]~r:- . .":.- F . ~u, ' -e lT," : ' - ,  r 4 ~ . "  c,r ' ; ' ,  I 

• ~ , :  ,A ,~ .  c - -  o IA .  == ,~3  N~ .a~ ,A  " . ~ ;S ,~  * f4 ,ZO~A 

28. 

Pb 

15 

15 

10 

15 

15 

35 

15 

20 

25 

25 

lO 

15 

10 

lO 

15 

2o 

15 

2O 

2O 

10 

10 

1q78RMGC .lob No. '78-15-3OT 

Page, 2 

14o 

-1 

-1 

5 

4 

5 

1 

-1 

11 

2 

-1 

-1 

-1 

5 

1 

'7 

-1 

21 

of-3---- 

-1 

'7 

5 



Cl ien t  Gulf 14!nets! Resources Dale September 28, 1978RMaC Job No. 78-15-30T 

Page 3 of---.~ 

Sample Cu Pb . Mo 
Number ~ ~ 9Dm 

COMPOSITES 
- AZ.~ 2 o o / 2 1 o  2 3 0  

K,E 210/230 
E,.,T 230/250 

AZ.KG- 290/300 205 
Z~T 310/330 
KJ 330/350 

AZ.KG- 300/310 55 
KJ 310/330 

350/550 

AZ,KJ- 3501370 325 
370/390 
390/400 

AZ,KG-- 400/410 175 
KQ 440/.450 
KJ 41 O/425 

425/44O 

AZ .KJ 4501470 120 
470/485 
480/490 
490/500 

15 1 

10 -1  

15 1 

20 -1  

20 2 

25 5 

Parry D. Wil!ard 

L. • • , 

c / i l l  I .  ~ A * I  C ! ' V  4 , } IA t t  l l i ~  I ' l [ l l l lE~ l / I  * 



Q 
T U C S O N  O F F I C E  

Date: 

Client: 

2561 E A S T  F O R T  L O W E L L  R O A D  • T U C S O N ,  A R I Z O N A  85716  • P H O N E :  (602)  7 9 5 - 9 7 8 0  

Page I of .......... .~  ................. 

September 28, 1978 

Gulf Mineral Resources 
2015 N. Forbes 
Suite #105 
Tucson, Arizona 
85705 

RMGC Numbers:  

Local Job No.:......~-~m----.:~-5-.-'3C 

Foreign Job No.: .................... 

Invoice No.: ........ . T ~  ~:) 9-4. .  

Client Order No.: 

Report On: 

Submitted by: 

Date Received: 

Analysis: 

Analytical Methods: 

21148 

40 samples 

Tom Heidrick 

September 7, 1978 

Cu, Pb, Mo 

Deteimuined by Atomic Absorption 

Remarks: 
KZ and K~ samples assayed in 50' intervals. 

C~ Eric: 2 

file 

Po' '/Is 

Al l  values are repor ted in parts per mil l ion unless specif ied otherwise. A minus sign ( ~ )  is to be read "less t han "  and a plus sign ( J r ' }  "g rea te r  
t han . "  Values in parenthesis are estimates. This analy t ica l  report  is the conf ident ia l  property o f  the above mentioned cl ient and for  the protect ion 
of  this cl ient and ourselves we reserve the r ight to fo rb id  publ icat ion or reproduction of  this report  or any par t  thereof wi thout  wri t ten permission. 

ND ~ None  Detected I ppm - - -  0 . 0 0 0 1 %  i Troy oz . / ton  - - - 3 4 . 2 8 6  ppm 1 ppm = 0 .0292  Troy oz . / t an  

SALT LAKE CITY, UTAH , RENO, NEVADA ° TUCSON, ARIZONA 



~ UU~O 

W I L  W R I G H T  
ARIZONA REG. NO. 5875 

Gulf Minerals Eesourees 
Mr. Greg Wessel " "  
2015 N. Forbes Blvd.-Suite 105 

SOUTHWESTERN ASSAYERS I]HEMISTS, 
REGISTERED ASSAYERS 

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  

Tucson, Arizona 85705 

I 
#i sA.P~E ~LD 

NUMBER OZ.* 

J O B } _  

RECEIVED 

PO# 2116q REPORTED-- 

Sl LVER L EA D 
oz." PPM 

16 

lq- 

10 

9 

10 

I I  

12 
t i 

' I0 

12 

18 

7 

6 

9 

10 

8 

8 

7 

8 

7 

8 

6 

8 

9 

7 

8 

9 

8 

7 

KEG-I-J; 

510-525 

525-540 

5q0-550 

KE-l: 

550-600 

600-650 

650-700 

700-750 

750-800 

800-850 

850-901 

901-950 

950-1000 

"000-i050 

1050-1100 

1100-1150 

1150-1200 

1200-1250 ~ 250-1300 
3 0 0 - 1 3 5 0  

350-iq00 

LlqOO-lq50 
I 
iq50-1500 

1500-1555 

L550-1600 

1600-1650 

1650-1700 

17 00-1750 

1750-1800 

COPPER ZINC 
1 ~  % 

3 1 4  

20q  

92 

220 

I01 

174 

312 

199 

227 

361 

56 

80 

131 

70 

~8 

56 

55 

56 

i00 

70 

66 

66 

64 

48 

69 

88 

70 

66 

Inc, 

710 E. EVANS BLVD. 
PHONE 602-294-5811 

0 2 2 2 2 5  
10-10-78 
10-!.6_-_7_8 . . . . . .  

~ L Y B D E N U M  
FPM 

ll 

25 

5 

7 

2 

i0 

19 

9 

9 

3 

<i 

1 

2 

<i 

2 

<i 

<i 

<i 

7 

1 

3 

<i 

1 

<i 

<i 

<i 

<I 

<I 

CHARGE 

• Go~ o~.,~.~,,., .o~,o~ ~o ,.o, o,. ,- . ,  2 . o o o , b .  ,oo .  I N V O I C E  



W I L  W R I G H T  
AR IZONA REG. NO. =~57 I~ 

SOUTHWESTERN ASSAYERS & OHEMISTS, 
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  

Inc, 

710 E.  E V A N S  B L V D .  
p H O N E  602-2.94- .5811 

Gulf Minerals Resources 
G. Wessel 

Page 2 of 2 022225 Continued 
JOB~__ 

R E C E I V E D  

R E P O R T E D - -  

i l  A M P L E  
• N U M B E R  

1800-1850 

1850-Ig00 

1900-1935 

L935-1950 

.950-1952 

1952-1957 

i957-1981 

1981-1983 

[983 -1995 

[995-1997 

997 -2000 

t 

I 
i 

i 

s 
C'~.A~ C- E ...... 

S I L V E R  GOLD 
OZ." 

L E A D  
PlUM OZ." 

9 

9 

8 

8 

7 

6 

8 

7 

6 

8 

8 

C O P P E R  

Pt:M 

100 

138 

141 

1#6 

37B 

24# 

95 

95 

85 

46 

64 

ZINC 
% 

~ L Y B D E N U M  

P ~  

# 

! 1  

< 1  

2 

# 

5 

< 1  

9 

3 

< 1  

< 1  

I 

Ph-3g @ @1.50, Cu-3~ 2 7 3 . 0 0  

( 

.. ,- / '¢ 

. ,,, ,/., , , r .  
. ,  ( • 

/" 
! 

, (-- 

g' $ 1 . 5 0 ,  M o - 3 9  @ " . - "~ . . 5 0  

"-..-i~ end  _~ i l ,e r  r~,=~r ted in t roy  oz ,  per  " nO0 15. t o n ,  
INVOICE 



ACCT 0016 - -  

O YE ?$ & I C. 
R E G I S T E R E D  A S S A Y E R S  7 I O  E .  E V A N S  B L V D .  

W I L  W R I G H T  
AI{ilZONA R£G. NO...~,IST~ 

D N Y A N E N D R A  A .  S H A H  
ARIZONA REG. N O .  ~ e e s  

Gulf Minerals Resources 
Mr. G r e g  W e s s e i  
2015 N. F o r b e s  B l v d . - S u i t e  
T u c s o n ,  A r i z o n a  85705  

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  

PHONE: 6 0 2 . - - B B 4 - - ' 5 8 1 1  

8 8 4 - S B  12. 

JO.= 022513 
1-5-79 

I05 R~CE, VED 
1-i1-79 

R £ P O R T I E D  , 

S A M P L E  G O L D  S I L V E R  L E A D  M O L Y B D E N U M  

N u M BER oz. -  oz. -  B..I:'M PRM 

KE-4: 

0-50 

50-i00 

100-150 

150-200 

200-233 

12 

15 

ii 

9 

8 

C O P P E R  Z I N C  

P ~  P ~ M  

7 q  

9 3  

9 7  

6 2  

6 q  

I ppm ~- 0 .000 ]% ] I roy  oz. / Ion  = 34.286 ppm I ppm = 0.0292 troy oz . / ton  

• Gold end S;Iver rep:,orted in 1icy oz, per 2,000 Ib, ton, 002 
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K e n n e c o t t  c la ims 

K e n n e c o t t  pa tented  claims and m=~!s 

M .S .  and Lucy Wilkins patented  cla; r 

C i t ies  S e r v i c e s  claims, o p h o n s ,  an t  

Rosa Lee  claim group~ approx imate  

O t h e r  d e e d e d  lands 

D R I L L  H O L E S  

T ®K-I 

~ox-~ 
4 

® I C C  - I  

K e r r - M c G e e  diamond ~rill  hole 

O c c i d e n t a l  d iamond drill hole 

I n s p i r a t i o n  drill hole 

®KCC-,0,Z K e n n e c o t t  d iamond drill hole 

( g C D H -  

o K E - I  

( ~ T - I  

Q J - 5  

® ?  

1 9 4 9  c h u r n  drill hole 

C y p r u s  d i a m o n d  drill hole 

T i p p e r a r y  rotary  drill hole 

Johnson r o t a r y  drill hole 

Dril l  h o l e ,  p a r t y  unknown 

I • 
N 
I 

2000 4 ",-" 

ScWe ,,n t e a t  

DRILL  

@ 

H O L E  L O C A T I O N  AND LAND STA 

K E L V I N  P R O J E C T  

PINAL COUNTY, ARIZONA 

BY:  J. Wilkins 

DRWN BY:  K . A . C .  

PROJ. NO. TAQ 

DATE : Oct. 9 7 7  

- i A.::~?-!:: i~: ~ _i; ? ~':-:~i~iL~i: :,>! :~:i~;/::~:~ > :• i ~- :: ? j i i ! :~A• : i  : : C :  



ASARCO Southwestern Exploration Division 

May 21, 1992 

FILE NOTE 

Kelvin Prospect 
Sac. 10-11-12-13-14-15 
T4S, R14E 
Pin al County, Arizona 

Porphyry coppers are being reviewed and a packet of data came in on 
the Kelvin Prospect near Riverside, Pinal County, Arizona. 

The packet included reports now in the Kelvin file= 

I. Geol. Report on Holes J-1 thru J-9, Tipperary Resources 
(Johnson Claim). 

2. Summary report for Cities Services on the Tipperary 
drilling and several K-M holes in area. 

3. Kerr-McGee data of 1972-1976. 

4. Gulf Minerals Resource reports on 19~7-1978 drilling. 

J DS : reek j James D. Sell 

cc: W.L. Kurtz 
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i asaRco 
J.D. Sell  

Southwestern Exploration Division 

March 5, 1992 

Johnson Prospect 
Ripsey Distr ict 
Pinal County, AZ 

One day, February 12, 1992. was spent sampling th i s  prospect. The geologic 
and s t ruc tu ra l  se t t ing  is  extremely complex and the area is  thought to be 
rotated up to 90 ° from i t s  o r i g i na l  pos i t ion  along a number of  low angle 
gravity slide faults and later cut by high angle normal faulting, All of 
the dikes (si l ls?) seen are nearly vertical suggesting the possibil i ty of 
rotation. 

Minera l i za t ion  as seen in surface exposures is associated wi th diabase dikes 
or s i l l s  and rhyodacite dikes in contact  with the Ruin g ran i te .  The dikes 
appear to occur along f a u l t s .  M inera l i za t ion  consists of  copper oxides, 
hematite, py r i t e ,  and in the southern area, cha lcopyr i te  and molybdenite. 
Depth to su l f ides  is probably less than 100'. 

The northern area sampled ( ind ica ted  by sample numbers I -4 )  appears to be 
associated with an E-W t rending near ly  ve r t i ca l  quartz l a t i t e  dike which has 
intruded the Ruin gran i te .  Several shafts and p i t s  have been dug on t h i s  
contact zone. Minera l i za t ion  as seen consists of copper oxides, hematite 
and manganese mostly confined to the very l i near  but narrow (<5')  
f a u l t / c o n t a c t  zone. The hemat i t ic  co lor  anomaly, however, extends away from 
the contact zone fo r  a considerable distance. Of the four  samples taken in 
t h i s  area of a l t e r a t i o n ,  J0- I -3  showed the best gold, s i l v e r ,  and copper 
values across the main s t ruc tu re .  I n t e r e s t i n g l y  enough, some of the best 
looking s e r i c i t i c  a l t e r a t i o n  (JO-4) taken across a v e r t i c a l  f a u l t  zone 4' 
wide showed l i t t l e  base metals but the highest gold assays in any of the 
samples (.43 ppm Au). 

The southern area appears to be in a d i f f e r e n t  gsologic regime with 
minera l i za t ion  associated wi th the contact  of a diabase d i k e / s i l l ?  wi th the 
Ruin grani te .  This is also the a r e a  indicated by Wombat Resources as having 
the highest gold po ten t i~ i .  Several ad i ts  and shafts have been developed 
along the contact,  in add i t i on ,  the Ruin is a l tered and s i l i c i f i e d  wi th in  
a !00' wide zone adjacent to the contact .  Samples 5-7 were taken along the 
contact of  the diabase/Ruin and samples 9-10 were taken across the a l tered 
zone of Ruin grani te.  Samples 8, 11 are select  su l f i de  dump samples. The 
resu l ts  of  t h i s  sampling (5-11) showed high copper ranging from 0.12% to 
0.52~ Cu with l oca l l y  high s i l v e r  values (JO-10). Gold was only weakly 
anomalous in the su l f i de  dump samples (0.11, 0.23 ppm). 
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The results of the sampling seem to indicate that mineralization, especially 
in the northerly portion of the area, is strongly structurally controlled 
within narrow ( I -3")  structures. In the southern area, however, alteration 
and mineralization appears to be more widespread. 

In reviewing the large amount of data in our f i les  on this area, i t  is 
apparent that the near surface potential for economic copper/gold or just 
copper mineralization is very low. Ed John, in a memo, dated November 19, 
1991, to J.D. Sell recognized the widespread but low grade nature of the 
area. Now we have some assay values to substantiate this. I t  does appear, 
however, that there is a good possibi l i ty of copper mineralization in the 
.3+ range 1800+' below the surface. 

No f u r t h e r  work i s  recommended by the E x p l o r a t i o n  Department on the p rospec t  
area f o r  near su r face  m i n e r a l i z a t i o n ,  

MAM:mek 
A t t .  

Mark k. M i l l e r  

cc: E. Johns - Ray Mine 

iil 



JOHNSON PROPERTY 
Rare Metals District 

Pinal County, Arizona 

STATION 
NUMBER 

JO-1 

JO-2 

JO-3 

JO-4 

JO-5 

JO-6 

JO-7 

JO-8 

JO-9 & 
JO-IO 

JO-ll 

LITHOLOGY 

Ruin Granite, 
porphyr i t i c  

Fault zone, between 
Ruin Granite and 
ryodacite dikes 

Ryodacite Dike, green 
aphani t ic ,  subhedral 
quartz eyes 

Ser ic i te  zone 

Hematitic zone 

Ruin Granite 

FW d iabase 

Dump Sample 

Ruin Granite, 
var iab ly  altered 

Dump Sample 

ALTERATION/ 
MINERALIZATION 

Hematitic, siliceous 
in part,  p r o p y l i t l c  
to weak s e r i c i t e  

Ser i c i t i c ,  abundant 
CuOx in f a u l t  zone 

Porphyr i t ic ,  s l i g h t  
s i l i c  but d i f f i c u l t  
to t e l l .  Cu oxides 
on f racture surfaces 

Strongly s e r i c i t i c ,  
l i t t l e  silica 

Strong hematite and 
silica 

Weak p r o p y l i t i c ,  
black manganiferous 
oxides, local strong 
magnetite 

Possibly weak s e r i -  
c i t i c  but d i f f i c u l t  
to te l l .  3~ CuOx 
on f ractures 

Select sulfide grab 
sample up to I0% pyrite 

Altered zones within 
50' outcrop, where 
altered is silic 
and sericitic 

Fresh sulfides, 
Py, Cpy, MoS2 

BEDDING 

N60-70°W, 
80°S 

E-W, 
ver t ica l  

E-W, 
80°S 

E-W, 
80°S 

COMMENTS 

Sample represents 
chip across 3' wide 
zone 

3' Horizontal chip 

5' random chlp 
sample 

493 

2' Chip sample 33 
at contact of 
diabase and Ruin 
Granite 

HW of JO-5 9 
structure, weak 
altered Ruin 
Granite 

Abundant Cu oxides 17 
on fractures for 
first IO' ten much 
less for remainder, 
20' chip sample 

Chip sample select 115 
dump sample of 
fresh sulfide 

50' Wide outcrop 
split equally 
between 9 & 10 

Hand picked dump 
sample from 
oxidized and 
sul f ide dump 

8 

288 
(379 ppm 
Ag) 

68 

5 
14 

(253 ppm 
Ag) 

233 
(62 ppm 
Ag) 

Cu ~; 

.13 

1.05 

.60 

316 

1.53 

.19 

.67 

.08 

.12 

.52 

.14 





FEB-2Q-I'9'92 16:42 FROM AMER.ASSAY LABS-RENO 

F~ p<  ,-.- L .  - -  r.- i  j ~  r ~ , , ~ , - 4 :  'Y  r v.< ==P-.. =--- u =-,< I 

TO 160279239~4 P.81 
_ " k i N '  

FEB 2 1 1992 
RENO: 1500 Glendale Ave,SPARKS 89431 

P.O. Box 7Z060, RENO 89570 
Ph (702)356 0606 Fax 356Z413 

SW EX~b,,t'~" ASARCO, INC, 

REPORT : SP 015835  ,1,.Pag, e ( s )  Da te  : 02 /20 /92  

C l i e n t  r e f e r e n c e  : 3 0 - i / 1 1  P r o ~ e c t  : JOHNSON Cu-Au 

C o s t  code  

Copies to  : HARK MILLER ( I )  

J.D. SELL (R) 

S a m p l e s  
Rece i veO : 0 2 / 1 8 / 9 2  

Type P r e a a r a t i o n  c o d e  

A n a l y s i s  Code Q u a l i t y  P a r a m e t e r  D e t e c t i o n  U n i t s  

Au FA30 A c c .  25 ~ 5 ppb 

Au(R) FA30 Acc. 15 ~ 5 pmb 

AS D2iO P r e c . l O  • 0.5 PPm 

Cu D2ZO P r e c . Z O  P, 2 ppm 
i J  | - -  

S i g n a t o r y  : ~ o r g e  U g a r t e  



FEB-28-1992 16:43 FROM AHER. ASSA"ll ' LABS-REHO TO 16029923334 P. 02 

P R E L Z M Z N A R Y  R E P O R T  

ASARCOI:~:,' 

REPORT : SP 0Z5835 

FEB 2 1 1992 

SW t,;, ''''°''~'' 
Page 1 of 

~= Au(R) Ag cu 
S ~ I ~ ,  _p~ ..... ~ b  ~ ppm 

30-1 8 1.6 1350 

J0-2 288 284 379.5 Z.05~ / 

J0-3 68 63 80.9 6046 

JO-4 493 5.0 3 i6 

30-5 33 . 7.7 1.53~ v 

JO-6 9 ,1.9 1928 

JO-7 17 7.& 6760 

JO-8 115 31.2 809 

J0-9 S 13,1 1222 

JO-lO 14 253.0 5196 

JO-ll 233 219 62.3 1408 

Please r e f e r  to the cover eheet for  f u r t he r  ana i ys i s  d e t a i l s .  
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1500 GLENDALE AVE. SPARKS 
NEVADA 8943D~' 
TELEPHONE (702) 355 0606 
FA~IMILE (702) 355 1413 

J0-3 
JO--7 
JO-9 

96.5 1.9 16 5 22 1440 0.14 3.9 23 10 6564 8.71 2 0.29 11 0.5 5185 12 0.01 15 0.023 1388 2 23 2 0.01 6 24 1 4365 
12.8 2.75 2 2 33 31 0.13 0.6 113 42 7040 12.5 2 0.69 23 1.58 5806 128 0.01 38 0.075 325 2 15 2 0.04 5 65 1 1661 
14.5 0.61 3 2 120 12 0.08 0.5 14 17 1280 4.47 2 0.33 30 0.07 2403 114 0.01 8 0.075 120 2 10 17 0.01 5 16 6 354 

DETECTION LIMIT 0.2 0.01 2 2 2 2 0.01 0.2 1 1 1 0.01 1 0.01 2 0.01 

O. 500 GP,~ OF PULP IS DIGESTEG WITH H~DROCHLORIC AND NITRIC ACID AT 95 DEGREE CEnTIGRaDE mR ONE HOUr. 
DIGEST I$ P~TIRL FOR B Ba Ca Cr Fe La Mg Mn Sr Ti AND W 
DIGEST I$ LIMITED FOR AI K ~ Ha 

i 1 0.01 I 0.01 2 2 1 2 0.01 5 2 1 1 

PAGE" 1 OF 
! 

~ '  American 
~ Assay 
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FEB-28-1'9'32 16:42 FROM AHER.ASSAY LABS-RENO TO $682?g23934 P . g l  
.. " " ~ I r  

FI B 2 
RENO: 1500 Glendale Ave,SPARKS 89431 

P.O. Box 71060, RENO 89570 
Ph (702)356 0606 Fax 3561413 

ASARCO, INC. 

REPORT : 5P 0 1 5 8 3 5  1 P a g e ( ~ )  D a t e  : 0 2 / 2 0 / 9 2  

C l i e n t  r e f e T e n c e  : 3 0 - 1 / 1 1  P r o j e c t  : 30HNSON C u - A u  

Cost code 

Copies to : MARK MILLER ( I )  

Samples : Ty,pe 
R e c e i v e d  : 0 - - 2 / 1 8 / 9 2  

PrepaTatio~ code 

Analysi~ Code Quality Parameter Detection Units 

Au FA30  A c e .  15  ~ 5 ppb 

A u ( R )  F A 3 0  A c c .  $5 ~ 5 p p b  

Ag D210  PTec./O • 0 . 5  PPm 

Cu D210 PTec.lO ~ 2 Ppm 

SSgnatory : JoTgg Uga~'te 
- - -  , , - - -  , L , i , 



FEB-20-1992 16:43 FROM AMER.ASSAY LABS-REIqO TO 16027923934 P.02 
| 

,L 

I' 

P R E L I M I N A R Y  R E P O R T  

ASARCO b~:,, 

FEB 2 1 1992 
REPORT : SP 01583.5 

ecW L..~t.,,, .Jb, ,~.' 
Page I of 

~ Ru(R) ~g Cu 
Sample ppb ppb ~qm ppm 

JO-2 288 284 '3~9;'i~: ,S' " I:,, 0 5 ~  =: 

JO-4 493 5.0 316 

JO-5 33 7.7 1.53~ 

JO-6 9 1.9 

20-7 17 7.6 6760 

JO-8 l I 5  809 

30-i0 14 !253~,0 

30-11 233 219 

Please re fer  to the cover eheet for fur ther  analysis de ta i l s .  
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STRUCTURAL ROTATION AND STRUCTURAL COVER 
at the 

KELVIN PORPHYRY COPPER PROSPECT, PINAL 00UNTY, ARIZONA 

Russell M. Corn and Richard Ahem 

The Kelvin porphyry copper pros- 
pect is an example of a structurally 
rotated system of alteration and min- 
eralization that has been displaced by 
faulting and concealed beneath super- 
imposed "structural cover". It is 
located in the Riverside Mining D~s- 
trict at the north end of the Tortilla 
Mountains, approximately six miles 
south of the Ray porphyry copper 
deposit. 

REGIONAL SFITING 

The Tortilla Mountains and the 
area to the north, including parts of 
Ray, are in a structurally rotated 
terrain characterized by steep, east 
dipping Tertiary, Paleozoic and Pro- 

cambrian sedimentary rocks overlying 
Precambrian granite. Diabase sills 
that intruded the Precambrlan sedimen- 
tary rocks and the underlying granite 
were also rotated and are now near 
vertical, appearing in outcrop as 
though they were dikes. These sills 
are prominent in the granite up to 
3,000 feet below the base of the over- 
lying Apache Series but are seldom 
found at depths of more than 5,000 
feet below that paleo-erosion surface 
except for occasional feeder dikes 
generally trending east-west. Expo- 
sures of generally east-west trending 
Tertiary dikes cutting the granite are 
sub-parallel to the inferred direction 
of rotation. 

This pattern of steeply dipping 
sedimentary rocks and near-vertical 
diabase sills in granite exposed along 
the east side of the Tortilla Moun- 
tains is repeated on the west side of 
Ripsey Wash indicating that there has 
been structural rotation of 60 to 90 
degrees and westward movement. These 
rock units together with parts of the 
superimposed porphyry copper alter- 

ation pattern observed at Ripsey Wash 
have been displaced laterally along a 
low-angle normal fault for as much as 
three miles to the west relative to 
those exposed along the east side of 
the Tortilla Mountains. 

EXPOSED PYRITIC ALTERATION 

The p y r i t i c - p h y l l i c  a l t e r a t i o n  
exposed on top o f  the h igher  h i l l s  
along the sou th  edge o f  Sec t ion  12, 
south o f  the  Gila R iver  and west o f  
Riverside occurs above propylitic 
altered unmineralized rocks and is 
interpreted as a remnant of the cylin- 
drical zone of phyllic alteration 
that, after rotation, was the lower 
part of the now horizontal alteration 
system. A low-angle fault beneath the 
sub-horizontal zone of pyritic-phyllic 
alteration on top of the hills exag- 
gerates the change to propylitic al- 
teration at lower elevations. In this 
area most of the central parts of the 
alteration system appears to have been 
removed by structural disruption and 
erosion. The vein-replacement depos- 
its at Riverside represent exterior 
mineralization related to the rotated 
alteration system and the Riverside 
breccia pipe and pyritic breccias in 
Section 13 to the south, are inter- 
preted as rotated exterior breccia 
pipes related to but outside the por- 
phyry copper alteration center. 

Supergen e chal co cite mineral iza- 
tion is associated with the zone of 
pyritic-phyllic alteration on top of 
the hills. The chalcocite mineraliza- 
tion was evaluated during the 1920's 
and probably drilled again during the 
1940's. Several additional holes were 
drilled in the area during the 1960's 
and 1970's by Kennecott, Occidental 
and Gulf Minerals. Data is not avail- 
able, but the remnant chalcocite min- 



eralization appears to be noncommer- 
cial and to have been partially de- 
stroyed by oxidation, leaching and 
erosion. The exposed pyritic alter- 
ation is terminated on the west by a 
high-angle fault on the west flank of 
the Tortilla Mountains. Geologic data 
is limited and inconclusive but the 
repeated segments of diabase sills 
that extend northward toward Ray sug- 
gest that rocks exposed west of this 
fault are faulted down and were dis- 
placed approximately one mile westward 
from equivalent diabase sills to the 
east. 

A narrow, elongate zone of py- 
ritic-phyllic alteration is exposed 
west of this fault at the~se of the 
hill north of the Florence-Kelvin 
road. This small area of pyritic 
alteration is interpreted as a segment 
of the outer edge of the sub-horizon- 
tal shell of pyritic-phyllic alter- 
ation. Exposures on the hill show a 
gradational but sharply zoned pattern 
of increasing intensity of alteration 
and mineralization, from propylitic 
alteration higher on the hill to phyl- 
lic alteration at the base of the 
hill. As shown on the accompanying 
section, this pattern of increasing 
intensity of alteration and copper 
mineralization continued with increas- 
ing depth in Kerr-McGee drill hole K-1 
until terminated by a fault. An east- 
west trending high-angle fault that is 
located beneath alluvial cover, near 
the base of the hill, separates the 
phyllic alteration from unmineralized 
alteration to the south. The propyli- 
tic altered, unmineralized granite in 
exposures south of the road represents 
a "structural cover" of fault superim- 
posed material derived from a position 
exterior to the pyritic-phyllic alter- 
ation. The term ~ructural cover" is 
used here to describe extensive, dis- 
placed upper plate rocks positioned 
above a low-angle fault that cover and 
conceal underlying rock units and 
mineralization. 

KELVIN ALTERATION SYSTEM 

The zoned porphyry copper alter- 
ation pattern exposed at Kelvin is a 
typical concentrically zoned, verti- 
cally extensive alteration system 
which has had the vertical axis rotat- 
ed into a near-horizontal position and 
parts of the system displaced by low- 
angle faults during the period of 
listric faulting and structural rota- 
tion. This is similar to that de- 
scribed by others at San Manuel-Kalam- 
azoo and on the west side of Ray. 
Alteration and mineralization effects 
related to the Kelvin system extend 
for more than 5 miles from the origi- 
nally shallow and exterior vein and 
replacement mineralization at River- 
side to the deep potassic alteration 
and molybdenum mineralization exposed 
in the Rare Metals Mine area, one and 
one half miles west of Ripsey Wash. 
The ground between these two end-mem- 
bers approximates the trace of the 
rotated axis of the alteration system 
along which fault slices of the alter- 
ation system and associated mineral- 
ization have been identified in out- 
crops and in drill hole intercepts. 

EXPLORATION 

Exploration of the Kelvin por- 
phyry copper system during the 1970's 
by Kerr-McGee, Gulf Minerals and Cit- 
ies Service was based on the geologic 
concept of a structurally-rotated 
alteration system that was displaced 
by low-angle faults with mineraliza- 
tion concealed beneath subsequent 
slide blocks of unmineralized granite 
and Tertiary sedimentary rocks origi- 
nating from areas outside of the al- 
teration pattern as is schematically 
shown Figure 2. Earlier Exploration 
by Occidental Petroleum, Kennecott, 
Tipperrary Resources, Cyprus Minerals 
and others were probably directed 
toward extensions of exposed mineral- 
ization and surficial alteration fea- 
tures based on a much simpler struc- 
tural model. 
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KERR-PlCGEE DRILLING RESULTS 

Geologic relationships at Kelvin 
are complicated by both high-angle and 
low-angle faults of unknown but sub- 
stantial displacement. These struc- 
tures are difficult to interpret since 
most of the faulting involves juxta- 
posing different blocks of Precambrian 
Ruin Granite against each other and 
lithologic markers are scarce in the 
granite which hosts the alteration and 
mineralization. The drill holes in 
this area encountered alteration fea- 
tures and disseminated copper mineral- 
ization similar to that observed in 
and adjacent to Ray, San Manuel, and 
other porphyry copper deposits. Ex- 
cept for a few thin intercepts of 
diabase, diorite porphyry and quartz 
monzonite porphyry, Precambrian gran- 
ite was the only rock penetrated in 
the Kerr-McGee drill holes. Detailed 
descriptions of the Kerr-McGee drill 
holes are available at the Arizona 
Geological Survey and generalized 
results of their drilling are illus- 
trated on the accompanying drill hole 
and geologic cross-sectlons (Figures 2 

3) and summarized below. 

DDH K-I, located near the edge 
of the pyritic-phyllic alteration is 
near the base of the hill just north 
of the Florence-Kelvin road. The 
drill core exhibi ted a con tinuing 
increase in the intensity of pyritic- 
phyllic alteration and increasing 
copper values with depth. This trend 
of increasing alteration intensity and 
mineralization terminates abruptly at 
a probable low-angle fault contact at 
a depth of 1,030 feet. Copper values 
above the fault were in excess of .~0~ 
copper and the 230 foot interval above 
the fault averaged .2~Z copper. Rocks 
beneath the fault are characterized by 
low-sulfide mineralization and mixed 
weak pyritic-potassic-propylitic al- 
teration with values of .03~ to .10~ 
copper suggestive of a deep, exterior 
position within a typical zoned alter- 
ation system. 

DDH K-2, collared in an area of 
outcropping weak propyli tic altered 
unmineralized granite south of the 
Florence-Kelvln road, penetrated a 
low-angle(?) fault at a depth of 700 
feet and encountered low-sulfide cop- 
per mineralization with values of .03~ 
to .10~ copper and weak pyritic-potas- 
sic-propylitic alteration similar to 
that noted in the lower part of DDH 
K-1. 

DDH K-3, located near the road 
but west of K-1 and K-2, penetrated 
the high-angle fault at a depth of 350 
feet with relatively strong mineral- 
ization beneath it. Below a second 
fault zone at a depth of 700 feet the 
intensity of alteration and mineral- 
ization diminished with increasing 
depth in a zone of low-sulfide potas- 
sic-propylitic alteration similar to 
that encountered at similar depths in 
drill hole K-2. 

STRUCTURAL 0OVER AND MINERALIZATION 
NEAR RIPSEY WASH 

Exposures to the west of the 
area of Kerr McGee drilling, toward 
Ripsey wash, are dominantly propylitic 
altered Precambrian granite and post 
mineral Tertiary sedimentary rocks. 
The propyl i tic altered Erani te is 
similar to and probably part of the 
same structural block as the unminera- 
lized granite noted in the upper part 
of hole [-2. The Tertiary units dip 
to the east at from 20 degrees to more 
than 60 degrees and are underlain by 
shattered and brecciated granite and 
diabase indicative of detachment type 
rotation and displacement. An unusual 
zone of Precambrian granite is exposed 
on the west side of Ripsey Wash, ex- 
tending north of the Wooley Breccia 
Pipe and bounded on the north and west 
by the Florence-Kelvin road. The 
Precambrian granite west of and under- 
lying the up-ended blocks of Tertiary 
sedimentary rocks is intensely shat- 
tered and lacks the diabase sills and 
prominent porphyry dikes which charac- 
terize the granite elsewhere. This 



zone appears to be a contiguous part 
of the same relatively thin structural 
slice as the adjacent rotated Tertiary 
units. The thickness of this struc- 
tural cover is not known, but expo- 
sures of intensely brecciated granite 
and diabase beneath the Tertiary rocks 
on the east side of Ripsey Wash sug- 
gest that it may be relatively thin. 
In contrast, the Precambrian granite 
exposed north and south of this area 
hosts diabase sills and tertiary dikes 
but is not intensely shattered. Avai- 
lable geologic data, in particular the 
near-vertical dlabase sills and the 
gently plunging Wooley breccia Pipe, 
indicate structural rotation of 90 
degrees for rocks on the west side of 
Ripsey Wash. A major north-south 
trending low-angle fault, evident in 
the Teapot Mountain quadrangle to the 
north, is projected beneath the struc- 
tural cover along Ripsey Wash. 

Scattered prospects on both 
sides of Ripsey Wash explore narrow 
east-west trending shear zones in 
propylitic a/tered granite. The nar- 
row mineralized shear zones exhibit 
introduced silica, specularite and 
abundant pyrite with gold and super- 
gene copper values. Several prospects 
have gold values of .10 to .30 OPT 
gold over zones several feet wide. 
Twin adits on the west bank of Ripsey 
Wash 3,000 feet south of the Florence- 
Kelvin road, were driven to explore 
oxide copper mineralization. The 
oxide mineralization appears to be 
exotic, and is hosted by brecciated 
granite adjacent to the segment of 
rotated Tertiary sedimentary rocks. 

The Wooley Breccia Pipe, on the 
west side of Ripsey Wash and south of 
the structural cover comprised of 
intensely shattered granite, is inter- 
preted as an exterior breccia pipe 
related to the Kelvin porphyry copper 
center of alteration. The pipe, which 
is approximately 300 feet in diameter 
and is exposed over a distance of 
approximately 1,200 feet, appears to 
have been rotated into a nearly hori- 

zontal position by the structural 
rotation which accompanied the listric 
faulting and now plunges 15 to 20 
degrees to the west. Outcrops exhibit 
angular fragments cemented by quartz 
and sulfides in a fine grained matrix 
of granitic fragments with a pyrite to 
chalcopyrite ratio of approximately 3 
to I. The rock fragments and sur- 
rounding country rock lack pervasive 
or disseminated pyritic alteration. 
The Wooley Breccia Pipe was drilled 
prior to 1970 and although drill data 
are not available, the copper content 
of the entire mineralized breccia pipe 
was apparently sub-economic. 

The mineralized breccia pipe now 
trends east-west indicating structural 
rotation from west to east and dis- 
placement in a west-southwest direc- 
tion. It is located approximately 
2,500 feet west of near-vertical dia- 
base sills on the west side of Ripsey 
Wash. These geologic relationships 
indicate that the mineralized breccia 
pipe probably formed beneath similar 
diabase sills and in proximity to and 
at depths equivalent to the porphyry 
copper alteration and mineralization 
exposed and drilled at the north end 
of the Tortilla Mountains and was 
later displaced approximately three 
miles westward to its present position 
west of Ripsey wash. 

The Rare Metals Mine area, ap- 
proximately one mile south of the Gila 
River and one and one half miles west 
of Ripsey Wash is characterized by 
exposed potassic alteration and very 
low sulfides with a high chalcopyrite 
to pyrite ratio and relatively high 
molybdenum values suggestive of a 
position at substantial depth in a 
porphyry copper alteration system. 
The exposed copper-molybdenum mineral- 
ization was drilled by Cyprus and 
Tipperary Resources in the early 
1970 ' s. Reportedly, copper values 
encountered in their drill holes were 
similar to values in surface expo- 
sures, with larger intervals averaging 
less than .10~ copper. Cities Service 



less than .10~ copper. Cities Service 
drilled the area in the early lg70's 
and encountered significant intervals 
of disseminated copper mineralization 
at depth in three holes located in the 
southwest quarter of Section g, east 
of the Rare Metals Mine and approxi- 
mately one mile west of Ripsey Wash. 
These intercepts were reportedly at 
depths of approximately 2,000 feet, 
averaged .~OZ to .50~ copper, were 
associated with sericitic and potassic 
alteration and were separated from 
overlying propylitic altered granite 
by a major low angle fault. 

SUMMARY 

The Kelvin porphyry copper sys- 
tem is an example of large-scale stru- 
ctural rotation and associated complex 
displacement on low-anEle and high- 
angle faults. It has been only partly 
explored and previous wlde-spaced 
drilling was confined to the northern 
flank of the rotated alteration system 
where exposures are better. Subsur- 
face geoloEic data is limited, struc- 
tural relationships are not well de- 
fined and much of the area is con- 
cealed beneath an extensive, but per- 
haps relatively thin, structural cover 
of rotated Tertiary sedimentary rocks 
and shattered unminerallzed granite. 
Exploration during the 1970's was 
based on a model of structural rota- 
tion of the alteration system with 
mineralization concealed beneath low- 
anEle faults and unmineralized rocks. 
In spite of the geoloBic complexity 
and limited data the drillin 8 did 
encounter substantial intervals of 
disseminated copper mineralization at 
depth beneath low-anEle faults and 
unmineralized rocks. 
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MILEAGE 
Cum. Inc. 
0.0 0.0 

ROAD LOG 

Junction of Highway 177 and Florence-Kelvin Road, approximately four 
miles south of Ray. Turn south on Florence-Kelvin road along the 
Copper Basin railroad grade, through an area of housing at the site of 
Kelvin, then cross the tracks and a bridge across the Gila River. 

1.7 1.7 STOP 1 End of pavement on Florence-Kelvin Road 

2.5 0.8 

Exposures are of propylitic altered Precambrian granite cut by thin 
closely spaced carbonate stringers and narrow, siliceous, pyriticshear 
zones. The higher ridges to the south are capped by pyritlc-phyllic 
alteration with associated supergene chalcocite mineralization. The 
pyritlc-phyllic alteration is separated from the underlying propylitic 
altered rocks by a low angle fault and is interpreted as the outer and 
lower part of the structurally rotated alteration system. 

STOP2 Kerr-McGee drill holes K-1 and K-2 

Exposures of Precambrian granite on the hill north of the road exhibit 
a sharply zoned pattern of increasing intensity of alteration from 
exterior propylitic alteration higher on the hill to pyritlc-phyllic 
alteration at the base of the hill. As shown on the accompanying 
section through drill holes K-1 and K-2, the intensity of alteration 
and copper mineralization continued to increase with increasing depth 
in drill hole K-1 until cut off by a low-angle fault at a depth of 
1,030 feet. The exposures of shattered, weakly altered, unmlneralized 
granitesouth of the road and in road cuts 100 to 200 yards west of the 
stop are representative of the unmineralizedgranite in the upper part 
of holes K-2 and K-3, above the low-angle fault. 

Structurally rotated Tertiary sedimentary rocks are prominent 
along the west side of Ripsey wash several miles to the south and west 
and can be viewed from the road as it descends into Ripsey Wash. The 
drill road along the high ridge west of Ripsey Wash is in the area 
drilled by Cities Service, and the Rare metals Mine is in the wash to 
the west. These mineralized zones are situated along the margins of 
apophysis of the late Laramide Teacup granodiorite intruding Ruin 
granite. The contact forms much of the ridgecrest on the western 
skyline. 

5.5 3.0 STOP 3 ~Rotated Tertiary Sedimentary Rocks and Precambrian Granite 

The contact of the east-dipping sedimentary units and granite is just 
east of the road and a short walk of 100 yards provides another good 
view of the tilted Tertiary units. Granite cobbles near the base of 
the sedimentary rocks are identical to the underlying propylitic 
altered, unmineralized granite and are a further indication that the 
shattered granite south of the Florence-Kelvin road was structurally 
rotated and displaced together with the adjacent Tertiary sedimentary 
rocks. 

OPTIONAL: A short drive of several miles up Ripsey Wash, 4WD required, 
provides excellent views of the rotated Tertiary units And shattered 
Precambrian granite. 



Southwestern Exploration Division 

October 20, 1978 

FILE MEMO 

Kelvin Property 
Pinal County, Arizona 

I t  was reported by a C i t i es  Service (Miami) geologist  that Coastal Mining 
(Hanna) present ly  has a d r i | l  r i g  on " t h e i r  o ld proper ty"  at Kelvin.  This 
would be the northeast corner of  the Kerr-McGee Kelv in-Rivers ide Pro ject  
which Asarco looked at several years ago. 

Vern England (Joy) is the d r i l l e r .  

J James D. Sell 

JDS: lb 




