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Willia  H. I¢obcrts CONSULTING MINING ENGINEER & GEOLOGIST 

Mr. James D. Sell, Southern Expl. Mgr. 
AsarcS, Inc. 
P.O. Box 5747 
Tuscon, AZ 85703-0747 

1405 SOUTH ELM ST. DENVER, COLORADO 80222 TEL J303)756-7090 

T -  1 ;z/,/ ,  z ;  t ~ &  ' 
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/ / 4 - " / ~ e  '." < <7 . /  
May 9, 1989 

Dear Mr. Sell, 

In compliance with your request I am sending you the following additionall 
data on the Viva Gold Property: 

i. GFMC trench sample analyses 
2. GFMC misc. surface ore sample analyses 
3. Composite geochem map - south 
4. Composite geochem map - north 

This data together with the data you already have constitutes all of the 
sampling data in our possesion. The Amax data includes the only sample de- 
scriptions we recieved and you already ahve these.: 

It must be concluded that the results of GFMC's exploration were not impressive. 
We feel, however, that they missed the most attractive areas. As shown on 
figure 5 of the report, large parts of all three target areas remain unex 5~ 
plored. 

Thank you for your interest in the Viva Gold Prperty. We look forward to 
h~aring from you. 

ASARCO Incorporated 

!BAY 1 5 1989, 
gx~toration 

Yours truly,-: , ~ - - )  

William B. Roberts 



Exploration Department 
Southwestern United States Division 

James D. Sell 
Manager 

April 25, 1989 

Mr. William B. Roberts 
Consulting Geologist 
1405 So. Elm St. 
Denver, CO 80222 

Viva Gold Property 
Northern Rawhide Mtns. 
Mohave County, AZ 

Dear Mr. Roberts: 

Thank you for the map and dri]l hole data on your property. 

It is very disappointing that the drill holes failed to find any values 
compared to the surface sample values shown. 

Did any of the Dozer Trench (T-series) cut any substantial width of gold 
values similar to the adjacent cuts and dumps? 

Any further information, such as the trench sample values, would be 
appreciated prior to our visit, now scheduled for early summer at 
the earliest. 

Sincerely, 

. f ~  f ' 

.-" James  D. Sel 1 
JDS:mek 

cc" W.L. Kurtz 
M.A. Miller 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue f602) 792-3010 



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

February 14, 1989 

Mr. William B. Roberts 
Consulting Mining Engineer & Geologist 
1405 South Elm Street 
Denver, Colorado 80222 

Viva Gold Property 
Northern Rawhide Mtns. 
Mohave County, AZ 

Dear Mr. Roberts: 

Thank you for the packet of information on your Viva Gold Property in 
Arizona. 

I have taken the liberty of copying the data and am returning your packet. 

At the present time our group is very busy and cannot make a visit until 
later this spring. 

Although the drill holes were not too encouraging or perhaps not readily 
decipherable, I believe they would be of interest to Asarco when evaluating 
the area. If you could sent a copy of the locations and logs, it would be 
appreciated. 

Sincerely, 

JDS: 
Attachment 
(Report returned) 

/ James D. Sell 

cc: W.L. Kurtz 

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



Willinn  lld. Kobcrts 

Mr. Jim Sell, Southern Expl. Mgr. 
Asarco, Inc. 
PO Box 5747 
Tucson, AZ 85703 

CONSULTING MINING ENGINEER & GEOLOGIST 

January 18, 1989 

A S.e~,ffCO Incorporated 

1405 SOUTH ELM ST. DENVER, COLORADO 80222 TEL.(303)756-7090 

- ' 7 - / zN . , / ~ /L / l . ~ ,~  

J/ N 2 0 1989, 
Dear Jim, .SW Exploration 

I am sending you a copy of a report on the Viva Gold Property located in west- 
central Arizona. The report and accompanying maps are the result of several 
weeks of field work I did in the spring of 1988. I believe the report will 
give you a good overview of the property. 

As I told you over the phone, my partner and I own 125 unpatented mining 
claims in EsterBasininthe northern Rawhide Mountains. The assessment work for 
the year 1988 has been done and the appropriate notices have been recorded. 

I am including copies of some geochemical data generated by Amax, US Borax, 
and Goldfields. Goldfields leased the property from April 1985 to April 1986 
and drilled several holes and dug some trenches. Most of their work was done 
on the Lola patent. We feel the most attractive areas received little or no 
attention. This is explained in the report. Copies of the drill-hole logs 
and some additional geochemical data are available upon request. 

We suspect that the geologists in charge of this work were unfamiliar with the 
geology of the area and did not realize that the Viva Property is underlain 
by the Buckskin - Rawhide fault. As explained in the report, the presence of 
this fault in the subsurface makes it likely that the most favorable sites 
for ore mineralization are below the present surface. 

We wish to lease the property to a reliable mining company that will do some 
drilling. Our terms for the property are as follows: an initial payment of 
$25,000, a 5% NSR royalty, and $20,000 per year in advance royalty payments 
for the first two years with escalating payments thereafter. 

You have our permission to inspect the property and take samples. We do ex- 
pect, however, to receive a map showing the locations of any samples collected 
and copies of the assay results. 

Thank you for your interest in the Viva Gold Property. We look forward to 
hearing from you. 

Yours truly,.1.) 7 

Will iam B. Rober t s  
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/-0.2 
i.i 

0.6 

<0.2 

=0.2 

-'0.2 

0.2 

0.3 

0.2 

10.2 
0.2 
0.2 
0.2 

0.5 
5.7 

~0.2 
0.2 
0.4 

0.2 

0.4 

0.4 

0.4 
1.2 
0.7 

<0.2 
0.3 

~0.2 

0.3 

0.2 

0.2 

z_0.2 
0.2 



J 

Sample # 

SMZ-53-'317 u/ 
.318 " 
• 319 / 
• 320 
' 3 2 1 " /  
.322 J" 
. 3 2 3 V  / 
.324J 

325 
• 326 

,327 

. 3 2 8 ' /  
,329 / 
• 330 v" 
330S- 

"331~/ 
.332/" 
J 333 
• 334 
335 

, 336 
.337 

~ '  338 
.339 d 

o 340 
• 34l  
• 342 
343 

, 34&V 

• 345,~ 
345S w/ 

346 
• 347 
348 
349 

• 350 
"351 
° 352 

.353 l 

o 354 ̀/ 
• 355 ~/ 
, 356 J 
,357 v" 

SMZ-53-358 
359 
360 
361 

AB 

*~131300 
-~" 20 
.oo/ 40 

z 20 
-- ~ 20 

-- L20 
• 050 1030 

-- L 20 

20 
. 0 3 ~ 1 1 3 0  

20 

- -  2O 

, 0 / /  360 
=.I~26400 

_ _  20 
-- ~ 2 0  

• ~ o/ 40 

m20 
,oo/ 40 

L20 
20 

m20 

- -  ~20 

- - -  ~20 

~20 
z20 
z20 
~20 

~20 
<20 
<20 

,0oi 30 
,~o~ 250 

7O 
~20 

:0 3 L!080 
~20 
-'20 

--20 
,oP7 240 

/__20 
"-- /-_20 
• oo5/120 

/ 30 
......... 20 

<20 
20 

Ag 

5.4 
0.3 
0.4 

z.O.2 
- - 0 . 2  
" 0 . 2  
27.7 
0.3 

0.2 
0.5 

0.2 

0.3 
0.3 

2.0 
I--0.2 

0.2 
0.2 

0.3 
0.2 

t_O.2 
0.2 
0.2 

0.3 
0.3 

O.a 
0.2 
0.2 
0.2 

0.2 
0.2 

/0.2 

0.2 
0.5 
0.2 
0.2 

2.0 
0.2 

0.3; 

0.2 

12.4 
0.2 
0.2 
1.1 

0.4 
<0.2 
<0.2 
0.3 

c 
q- 

(. ,," /; "'! 
"T". .: 

-' 9 :" 

: ' . . . . . , '33  
,. 

k . . . 

/ 

°. 

• t 



] 
i 

Sample # Au 

362 / 
362S / 

~403 ~" 

,404u/ 
,405 w" 

, 406 w / 
, 407 v~" 
. 408 v/ 

• 409/ 

410 J 

• 411v 
• 412 J 

.413/ 
• 4 1 4 v  

, 415 v 
, 416v 
,417 v/ 

417S ~/ 

• 418 

' 419~ 
• 420~ 
"421~ 
. 422 J 

'423~ 
' 4 2 4 - '  
. 4 2 5  1 

S M Z - 5 3 - ~ 4 2 6  / 

• 427 / 

• 428 / 

•429J 

~430 v' 

, 431 v/ 
, 432 ~ 
• 432S Y 
, 433v 

'434" 
• 435" 
• 436 / 
• 437 / 
-438 

<20 
20 

<20 

<20 
<20 
<20 

~<20 

.~o, 50 

<20 

, o ~ "  3 0  

<20 

.... <20 

-- <20 
---. <20 

<2O 
< 2 0  
<2O 
<20  
<2O 
<20  
<20  
<20  
< 2 0  
< 2 0  
<2O 

2O 

<20 
<20  
<20 

~ o r  30 
-- <20 

<20 

2O 
( 20 

2O 

, pal 6 0  

, ~ /  50 

• ~o7 250 
-- <20 

. ~ J 40 

• 439 ~9~'P. 2820 
. 440 J -- <20 
.441 J mod ii0 
o442 ~/ ~ <20 

• 443/ I <20 
• 444~ --- <20 
445/" .a~, 40 

, 446,-" -- <20 

, 447u- I 20 
447S ~" <20 

. 448,.'I -- ..<20 
• 449 0o: 180 

. 450 ,~17570 
-451 vl -- <20 

" 452 ' °=:"180 

"453 ~" -- <20 

<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 

<0.2 
<0.2 

<0.2 

0.2 

<0.2 

<0.2 

<0.2 
0.2 

<0.2 
<O.2 
<O.2 

<0.2 

0.5 
<0.2 

<0.2 
<0.2 

<O.2 
0.2 
0.3 
0.2 

<0.2 

<0.2 

0.2 

<0.2 

<0.2 

<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
0.8 

<0.2 

0.2 
<0.2 
<0.2 
0.2 

0.~ 

<O.2 

0.3 

<0.2 

<O.2 

0.4 
0.2 

<0.2 

6.2 

0.6 

C-F/A c 

¢ 

? 

• e 



SamPle # Au 

SMZ-53 "-454 / ,o/ /~ 552 

"455,/ ~ <20 

"456~/ -- <20 
~457 v -- 30 

,458 v ~ <20 

o459 / ~- <20 

"460 V -- <20 

"460S / -- <20 

ac 

0.4 
<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

,,~; " , 9  ) 

Sample # Au 

SMZ_53_'501 V o,o3~/ 1150 

'502 / -- 20 
'503 v/ .e:~/ 720 

'504 / ~ 30 

,505 / ,/'J~- 3500 

506 w ~ /  60 

• 507 V: ,~u~- 80 

508~" ~ <20 

' 509 ~/" , o ~ 3  i00 

- 510/ ~ 30 
• 511 j ,~/," 360 

• 512 ,0G3 2150 
• 513 / ----- <20 

• 514 / 20 

• 515 V ,/Z~ 4300 

515S " ~ 20 

516 ,o~,v 2210 

517 / , 05(.  1920 
518 V / ~ <20 

'519"/ ,oG~' 2330 

' 520 / ,/6l 5500 

• 521" , o '~'~2900 

, 522--" ,o3- ~ 1130 

• 523'/ ,o&z ~ 2240 
• 524 ~': o~Y 7700 

525~/ ,/z& 4300 

• 526 , oo8 260 
"527 J .oo/ 60 

'528,/ ,o73 2490 
• 529 : ,oq3 3200 

• ; ~ - . .  

• ~JG ~ /  

,of£-. 

Ac 
-..-,_ 

0.9 

0.3 

0.6 

<0.2 

1.6 

0.3 

0.4 

0.4 

0.2 
0.2 
0.3 

0.4 

0.5 

0.4 
2.7 

<0.2 

2.8 

3.6 

0.2 
1.9 

3.2 

8.1 

17.9 

5.3 

6.8 
6.7 

1.0 

4.8 

1.2 

1.5 

Sample .-. Au 

SMZ-53 '-530 u" ,~ 9700 

530S / "--- 20 
/ 

'531/. ,o~ ~i080 

'~ - • 532 / . 2 1 ~ 7 5 0 0  
' 5 3 3  V /  - -  40 
'534 .oo8 260 

• 535 ,oo? 270 

• 536 . o-3~"i 20 

,537u / ,o3o 1030 
.538 v/ ----- 20 

• 539 v/" --- <20 
5 4 o .  - < 2 o  

• 541 . . . .  30 

• 542 ~ ~ 20 

• 543 . . . .  <20 

544 j ~ <20 

545 .'/ - <20 
545S ~/ - <20 

' 546 ~/ ~ 40 

"547 ~/ -- 20 

-548 "/ ~ 20 

• 549 `/ - <20 

o 5 5 0 v / "  , o 7 3 2 5 0 0  
.., f 551 . ~"290 

~:-/ : 552 , :9~-i0,000 
. ~  \ 553 . o~Z9100 

~ 554 . ~ ' 6 1 0 0  

Ac~ 

3.6 

< 0 . 2 : ,  
1 . 5 !  
3 . 0 !  
0.3~ 
0 .2  
0 .5  

< 0 . 2  
0 . 5  
0 . 3  

<0.2 

0°3 

<0.2 

0.2 

0.4 

0.2 

0.2 
<0.2 

<O.2 

0.2 

<O.2 

<0.2 

0.5 
0.2 

11.6 
0.6 

7.6 

i,t 

- if.l/ 
~j'~ 



_ 1 7 6  
,~ F - . .  

J23]---'~. L._ __. . .~ .z .  / ., o g,i , , ~ a ~ A - ~  , ,  

" " ": i "2 ' 

• 2 3 4  "-  2 3 6  "~ "" 2 

/ ° \ I i " ~ ;  ~oI ° / ' t  ~ '  
2 3 7  ~..._ ~ I i 223 . I b | 

° v ~ ' ,  ~2~o~~o~ i t .,,,'k 

% 

•~77 

Figure J . Geochemical sample data (in ppm) for 
in the Lola mine area, Rawhide Mountains, 
Mohave County, Arizona. f-~!Tq 

Scale : 
x Dump sample site 

e Silica-carbonate vein sample site 

• Rock chip sample site 

I" = 500' 

• . 

• .I. • 

° 



1 9 - F E 5 - ~ 5  
SET NU;iBER : AZSURC07 
REMARKS : "  

Ai'q A L Y.9~ c I S 

; R G J E C T :  
SUBMITTED B'{: 

F, E F  C r F .  T 

AZ KEC 85  
RS 

F To' r '-~-,, ~O ~¢/ AUIAA 

L-171 
L-172 

~L-173 
L-174 

h L - l E 5  
L - , = ~  

L-177 

L-I~3 
L-I~4 

.L-195 
; L I . - 9 ~  

L - I ~ 7  

L - 1 9 8  
L-199 
L-200 
L-201 
L-202 

L - 2 0 3  
L - 2 0 4  
L - 2 0 5  
L - 2 0 6  
L - 2 0 7  

L-208 
L-207 
L-210 
L-211 
L-212 

L-213 
L-214 
L-215 
L-216 
L-217 

20, .~[ 13.20 
,~ .~y 

5. .I# 4 . 6 7  

< 5 - 0 . 1 4  
• ~ C,.4" 

12- . }713.50 
-- 1,- . 
"--J - "CO, 02 
. . . . .  <0.02 
.... <0.02 
" 5 ,  < 0 .  ~ "  ".. ~ , ,  

<5. <0.02 
<5. <0.02 
<5. <0.02 
<5. <0,02 
<5. <0.02 

<5, <0,02 
<5, 0.29 

5 .  <0,02 
6, <0,02 

<5, <0,02 

<5. <0.02 
9. 0.08 
5. <0.02 
8. 0.05 
1 4 .  0 . I I  

6 .  o[ 2 . 6 7  
<s. 

5. <0,02 

< 5 .  < 0 . 0 2  
18. 0.73 

i l l l i  ! 

AG/AA CU F ~ ZN 
~ P l h  ~ P m  ~ P m  P P ~ I  

5 . 0  1 4 6 0 0 .  5 3 .  2 2 U .  
7 . 2  1 3 3 0 0 .  1 8 0 .  4 3 ~ -  
7 . 2  4 6 ~ 0 ,  8 6 2 .  4 9 3 ,  
o... 3610. 1840. 54- 

3.4 51. 67. 44. 
4,1 8 7 5 0 -  125. 3%$. 

ii,0 21700, ~OOO, E%&. 

<0.2 24. 185, Iii. 
<0,2 7. 149. 91, 
<0.2 15. 103. i15. 
<0,2 7. 60, 80. 
2,4 1 ~ .  74, 4%, 

0.7 10. 86. 13&. 
0 .2  10. 64. 18. 
0.2 <5. 26. 9, 
3.1 14. 228. 117. 
0.7 12. 221. 162. 

1.4 25. 377. 327. 
1.0 456. 401. l q l .  
1.2 63. 250. 266. 
1.2 12, 168. 123. 
1,2 14. 382, 168, 

1.0 12. 216. 220. 
17.5 20. 382, 23. 
0 .7  7. 144. 153, 
1.9 17. 226. 68. 
2.9 3310, 8 0 9 ,  217. 

3,4 3330. 1950. 450. 
0 .5  39. 137. 132. 
0 .7  80. 118. 127. 
0 .5  17, 125. 108. 
1 . 4  6 7 8 0 .  6 4 6 .  3 5 8 .  

/ 

L'~! 
,~, "7 

[ ~ 

:,, ,,,' 



• ~ U S ]E~ F< C3 C H  E I - I  I C ~ , L  

2 1 - H A R - 8 5  
SET NUI4BER 
REMARKS 

: AZSSRC13 

~ N h L ~ ' E . I  S 

P R O J E C T :  
SUBHITTED BY: 

R E F O R T  

AZ REC 8S 
RS 

.3 

FIELD 
NUMBER 

~U/AA AG/AA AS SB HG 
J:' P n~ PPJTJ p p ~ j  I . ,Pm P P B J  

f., 

L - , . , . 7  

L-228 
L-229 
L-230 
L- 31 
L _ ~ = ~  

L-233 
L-234 
L-235 
L-236 
L-237 

L-238 
L-'~'~9 
L-240 
L-241 

0,05 1.9 5. 

0.05 S.3 26. 
0.21 4.6 4. 
0.14 4.3 13. 
0.21 4.8 11. 
0.06 3 . 4  29. 

<0,02 3.1 5, 
<0.02 3.4 2. 
<0.02 2,6 3. 
<0.02 2.9 2. 

0,05 4 , 1  5. 

<2. <0.05 

<2. 0.18 
<2. 0.14 
<2. 0,18 
<2. 0.18 
<2. 0.21 

<2. 0.31 
<2. 0.38 
,,2, 0.25 
<2. 0.21 
<2, 0,35 

0.15 3.8 Z. <2. 0.28 
0.09 2.4 2. <2. 0.21 
0.31 3.1 2. / .2. 0.38 
0.08 2.6 <2. <2. 0.25 

I 

/ 

t ' ! 

f "  
~ ° ~ "  

1-/) ~ "' 
~ - . . ,  



• j ; . .  

- "  U S B R C  C H E ~ - ~ I  C A L  

r 

21-I~AR-B5 
SET NUMBER : A Z 8 5 R C 1 3  
REMARKS 

A ~ - I A L Y S  I 5 

PROJECT: 
SUBMITTED • B Y :  

FC E F O FC T 

AZ REC B3 
R3 

FIELD CU PB ZN M0 
NUMBER PPm ~Pm ~pm ~Pm 

. . . . . . . . . . . . . .  " "  
L - ~ ,  15100. 7~8. 14. 

L-228 67. 295, 
L-229 9230. 732. 
L-2~0 895. 1030. 
L-231 314, 509, 
L-232 291. 226. 

32. 
107. 
120. 
89. 
43. 

5 

8, 
10. 
8, 
8. 

L - 2 3 3  :; , 1 3 ,  4 3 .  1 1 4 ,  " < 3 ,  

L-234 21. 91. 52. 6. 
L-235 1 2 .  55. 3 3 .  6. 
L - 2 3 6  11. 58. 90, 6. 
L - 2 3 7  2 8 .  ~ ~ =4=. 130, <3, 

L-23B 11. 62. '79. 6. 
L-239 19, 65. 77. 8, 
L-240 23. 72, 83, 8. 
L-241 34, 84, 84. 8. 

"-CEIVED 
MAR ~."~ 1985 

U.S. E(;RA..x FXP'.ORATION 
TUC'~ON OFFICE 

• / 

C 
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NLI4B~ II.HITS .P~ G -  .. " " 

R2 B 66821 " ':.-':<L . 3 0 . ~  .. .-, 

• ?." . . 77 . - ; " . .  ~:.,,.,.,:~, ~ . . : . . . . .  - • 

. . . .  " ~ . i ,  • "" " _ ~ .  • . o ~ - - - - - - - - - - - - - - ~ - : ' ~ : . ' ~ _ ~ . " , ~ . , . , . , ; ~ , A ~ , ~ ; L , ~ . . ~ : ~ < ~ . : , ~ . . : ~ :  • . . . - . . . : , , ~ . ,  =:'. . .  - =  . • ~ , . :~.~ ~ ' ~ j ~ , ~ ~  . . . . . . . . . .  . . . . . .  ~ . . . . . . . . . . .  

C L E G G  
~ ' . .  +" + - . + ' l l i = i , = = , = ~  .¢~.~:~:,.~'::]~ ~;~':.~-.+...~.~:~+:.. .-~,.: :'.".~ -.:.; . . .  • . ' . : . . .  . : .  

• , ~ . .  ~ . • ~ • . . .  . • . . ,  - .  - , .  • . , . ,  ~ ~ , .  ( : * . . . . ~  , - .  . , .  . 

• " . 

R2 B 66822 ,T : ~  30.00 
R2 B 66823 , 30.00 
112 B 66824 -r~.~>-~- 30.00 
P4 B 66825 ~_.~.~.~., 30,00 : 

• . X . . . . . . . . . . . . . . . . . . . . . .  .~_~ .... 
R2 B 66826 .-~ 30.00 ~ / ~  ~ 
R28 66827 30.00 
R2 B 66828 " " 30,00 
R2 B 66829 ..; ," -~:r, " 30,00 . . . . . . . . .  

R2 B 66830 -. 30.00 

R2 8 66831 ~ 30.00 :. ; ., 

P4 B 66832 30,00 
. ~ ~ d D ~ ,  30.00 

R2 B 66834 u.~ou"' ~o.uu 
0,360 30,00 

30,00 
30,00 

R2 B 66835 

R2 B 66836 0,110 
R2 B 66837 0.015 
R2 B 66838 
R2 B 66839 o.oo5 
R2 B 66840 0.070 

R2 B 66841 0.600 
R2 B 66842 {0.~ 
n e 66843 , /" /~: /T" 4.80__,~0 

B 66844 0.~.0.~ 

112 B 66845 0.050 

!t2 8 66846 . -  0.420 
P4 B 66847 0.220 

R2 B 66848 0.010 
R2 B 66849 0.010 
R2 8 66850. <0.005 

30,00 
30,00 
30,00 
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PAGE I 
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{ ,  -,...~" _~ r f . ~  ; - " " 

30.00 
30,00 
30.00 
30,00 

30.00 

30.00 .F<~ ~, 
30,00 
30,00 X - ; ~  -°  

30,00 .,~-~ ",: 
30,00 ,~.: ,~ ~:~ 

R2 B 66851 0.015 30,00 ~ . . . . .  

. J  ~ " 
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. - ¢  
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/ 

Slicks 

D 

Den 

G - - I O 0  

V/~o~- Lo(o.- r~ ~o0 a M ~ o - ~ B  Co. 

Sample No. i Locat ion " J Descr ipf ion 

~ .R~D Vn Vg 

S W SS 

Rsd 

Tpd 
A r e a  

Den 

G G~'35" 
: ~  D Vn Vg 
S W SS 

Rsd 
Tpd 

Area 

D e n  

Map= ~.'-. : . . . .  ; 

-.- zc" c W ? , / ~ . - ~ l  3": 

Mop= 

6 %  ~ a e  , : l , , ;p /~-z-~ , , -c l  

Sampler  

" . . . .  " : I j : -- "F i l l  . " .  " I 

, ~ t~s~ ' e  ~4~'~/o.~b;~,,.J.L-zci~¢. - u ) / l, ~ . ,  ~_. I~ ~ " 
• . l ~.:~;,~U .... / .~: . . . .  ¢ 

• ~ ; c ~  ¢ ~ = . , ~ ~ I ~  3 : /~;~M.~,-  =./ /-  ~ '~  , ~ m , / C ~ .  
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INTRODUCTION 

The Viva Gold Property consists of  a group of  unpatented mining 

claims located in Ester Basin, west-central  Arizona (see Figure 1). 

Scattered occurrences of gold have encouraged prospecting and small- 

scale mining for many years. New concepts regarding the geology of  

the area have impl icat ions for  the occurrence of commercially v iable 

gold deposits. 

The chief  purpose of  th is  report  is to e luc idate those poss ib i l i t i e s  

and to generate addi t ional  geologic information in what is believed 

to be the area of greatest economic po ten t ia l .  Another purpose is to 

integrate ex is t ing geochemical data wi th newly developed geologic data 

with the in tent  of de l ineat ing a t t rac t i ve  d r i l l i n g  targets.  Other 

purposes are to compare the geology of  the property with that of  

nearby deposits of the same general type, to sa t i s fy  government 

requirements for  annual assessment work, and to assemble the pert inent 

data in a single package. 

The invest igat ion focused on the Basement Complex in the southern 

half of section 28 because previous geological and geochemical studies 

indicate that this area has the greatest potential for the occurrence 

of ore. The Ar t i l l e ry  Formation was not studied in detaCl because i t  

exhibits l i t t l e  evidence of mineralization. Fieldwork consisted of 

examining outcrops and surface excavations, delineating formations, 

tracing faults, and recording the location and attitude of the many 

veins that criss-cross the area. 

Field mapping was done on a single enlarged black and white aerial 

photograph (scale 1"=approx. 520'). A base map showing roads and 
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drainage was prepared directly from this photograph without adjustment 

for topographic i rregular i t ies. A land map, geologic map, and map 

showing surface workings and the location of geochemical samples were 

made as overlays, and are included in this report. 

Shackelford (1976) mapped the structural geology of the Rawhide 

Mountains, and Ester Basin is included in the northernmost part of the 

area he mapped. His interpretation of the structure of this area is 

relevant to the economic potential of the Viva Gold Property. 



LOCATION AND ACCESS 

The Viva Gold Property is in Ester Basin at the northern end of 

the Rawhide Mountains in the southern part of T12N, R14W, G&SRBL&M, 

Mohave County, west-central Arizona (see Figure 1). 

Ester Basin is indicated on the USGS Ar t i l le ry  Peak Quadrangle 

(15 min.) and the Ar t i l le ry  Peak SW Preliminary Quadrangle (7~ min. 

blueline). 

Several jeep roads cross the property and numerous sandy washes 
6 

proCide easy access by four-wheel drive vehicle to most parts of i t .  

Wickieup, the nearest settlement, has a general store, motel, 

three gas stations, and several restaurants. Kingman, the nearest town 

of appreciable size, is 50 miles northwest of Wickieup via a paved 

highway. 

To reach the property from Wickieup, one drives west through the 

Hualapai Mountains, thence southalong a graded d~rt road about 31 

miles (see Figure 2). The final two miles into Ester Basin is on a 

rough but readily negotiable d i r t  road. Distancesa!ong this route 

are tabulated below: 

Miles from Wickieup 

Wickieup 0 

Yucca Road 13.9 

Coyote Wells Road 18.5 

Signal Road 23.6 

Windmill 27.8 

Ester Basin Road 30.7 

Viva Gold Property 32.8 
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CLIMATE AND TOPOGRAPHY 

Summers in Ester Basin are hot; sometimes the temperature reaches 

120°F. Winters are cool and occasionally the nighttime temperature 

drops below freezing. Rainfall averages nine inches a year. 

The elevation in the eastern part of the basin where the property 

is located is about 2200 feet. Low rol l ing hi l ls  separated by sandy 

washes characterize this part of the basin. Local re l ie f  rarely exceeds 

50 feet. 

; Ester Basin is bordered on the south and east by low h i l l s .  Potts 

Mountain at the north edge is 3378 feet in elevation and is the highest 

h i l l  in the v ic in i ty.  

Vegetation is typical of southwestern Arizona. Saguaro, ocat i l lo ,  

palo-verde, mesquite , cholla, and creosote bush are the more common 

plants. In general, these plants are widely-spaced, thereby permitting 

easy access. 
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LAND STATUS AND OWNERSHIP 

The Viva Gold Property consists of two contiguous groups of claims:. 

the Viva and the MWO (see Plate I I ) .  

The Viva group consists of 44 unpatented mining claims: 36 are 

full-sized (600' x 1500') and eight are partial claims. The group 

aggregates about 780 acres. They were located in November 1983 and 

surveyed by pace and compass. The corners, end-centers, and discoveries 

are marked by 2x2 wood posts. 

j~ The MWO group consists of 81 unpatented mining claims: 27 are 

full-sized (600' x 1500') and 54 are partial claims. The group aggregates 

about 1100 acres. They were located in May 1985 and surveyed by pace 

and compass. The corners, end-centers, and discoveries are marked by 

4x4 wood posts with painted orange tops. 

The Viva and MWO claims are owned jo in t ly  by Louis R. Reimer and 

Carol Reimer, 50 percent, and William B. Roberts, 50 percent. Louis R. 

Reimer and Carol Reimer have a 51 percent executive right. The owners 

have agreed to pay Bruce E. Pitts and Vicki P. Pitts ten percent of any 

royalties or proceeds from the sale or lease of the claims. The annual 

assessment work for the year 1988 for the Viva and MWO claims has been 

completed and the appropriate notices have been recorded. 

The Lola Mine (see Plate I I )  is a patented mining claim and is 

not part of the Viva Gold Property. The owner of this parcel wishes to 

remain unaffil iated, but he has in the past leased i t  on reasonable 

terms. 



GEOLOGY 

General 

Ester Basin is underlain by a Basement Complex of Precambrian(?) 

crystall ine rocks. The hi l ls  that border the basin on the south are 

formed by sedimentary rocks of the Tertiary Ar t i l le ry  Formation. 

Volcanic rocks of Tertiary and Quaternary age border the basin on the 

north (see Plate I).  Most of the known mineralization occurs within 

the Basement Complex. 

Arti I I ery Fo rmati on 

The Ar t i l le ry  Formation is a vari-colored sequence of non-marine 

sedimentary rocks consisting of arkose, limestone, sandstone, si l tstone, 

and shale, all more or less tuffaceous, of probable Eocene Age. 

The basal member of the formation is a massive unit of arkose 

composed chiefly of debris derived from porphyritic granite of the 

underlying Basement Complex. In places the contact between the arkose 

and porphyritic granite is d i f f i cu l t  to pinpoint because the two rocks 

are quite similar. Elsewhere the contact is easily located because i t  

is marked by a basal conglomerate of well-rounded cobbles and boulders 

ranging up to 18 inches in diameter. Clasts of porphyritic granite are 

the most common, but clasts of vein quartz, limestone, quartzite, apl i te, 

and dior i te are also present. 

Some geologists have postulated a detachment fault surface at 

this horizOn. Evidence for such a surface is entirely lacking in Ester 

Basin. Indeed, the sedimentary nature of this contact is obvious 

where i t  is well-exposed just north of the road in section 29 (see Plate I ) .  



Basement Complex 

The Basement Complex consists of granitic gneiss and phyll i te 

intruded by porphyritic granite~andalaskite. These rocks in turn are 

intruded by two swarms of dior i te dikes. The alaskite intrusives and 

the dior i te dikes were mapped separately, but i t  was deemed impractical 

to differentiate the granitic gneiss, phyl l i te ,  and porphyritic granite. 

Granitic Gneiss & Phyll i te 

The oldest rocks in the mapped area are granitic gneiss and 

phyl l i te. These rocks are extensively intruded by porphyritic granite, 

but no contact aureole is discernible. The granitic gneiss is thin- 

banded with a streaky mineral l ineation. I t  consists of quartz, feldspar, 

muscovite, and chlorite. The rock is intensely fractured and deeply 

weathered. The weathered color is tan to l ight  green. The closely 

associated phyl l i te has a well-developed slatey cleavage, and cleavage 

surfaces exhibit a characteristic ser ic i t i c  sheen. The rock weathers 

reddish-brown. Granitic gneiss and phyl l i te are more resistant than 

porphyritic granite and tend to form low rounded h i l l s .  Shackelford 

(1976) assigned the granitic gneiss and phyl l i te to the Precambrian(?) 

based on occurrences of similar rock elsewhere in western Arizona and 

southeastern California. 

Porphyritic Granite 

Porphyritic granite is the most abundant rock in the mapped area. 

I t  is characterized by large phenocrysts of K-feldspar that range up to 

t~o inches in length and make up a large part of the rock. Plagioclase 

and quartz are subordinate and biot i te is the chief accessory mineral. 

Locally, the rock exhibits thin-banded gneissic layering. I t  weathers 



10 

pink to purplish-brown and is less resistant than the closely associated 

granitic gneiss and phyl l i te,  and consequently tends to form topographic 

"l ows." 

In many places the porphyritic granite is intensely fractured and 

the phenocrysts fragmented, making i t  more d i f f i cu l t  to identify. Where 

deeply weathered, the rock consists of a pinkish argillaceous groundmass 

with white streaks and pods of feldspar and quartz. 

Shackelford assigned the porphyritic granite to the Precambrian(?) 

based on occurrences of similar rock elsewhere in western Arizona and 

southeastern California. 

A1 as ki te 

Alaskite is the term applied to a distinctive light-colored igneous 

rock that forms the prominent h i l l  in the southeastern corner of the 

mapped area (see Plate I ) .  A smaller h i l l  of this material is located 

in the eastern part of section 28. The rock is similar in composition 

to the porphyritic granite, but is richer in quartz and contains 

muscovite instead of biot i te.  Scattered small grains of magnetite were 

observed in some specimens. The texture is granitic and locally the 

rock exhibits thin-banded gneissic layering. I t  lacks the large 

K-feldspar phenocrysts of the porphyritic granite. The alaskite is more 

resistant than other rocks of the Basement Complex and as a consequence 

forms prominent h i l l s .  Shackelford (1976) applied the term luecocratic 

granite to this rock and regards i t  as a phase of the porphyritic 

granite. He assigned i t  to the Precambrian(?) because of i ts  a f f in i ty  

to the porphyritic granite. 
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Diorite Dikes 

Diorite dikes intrude all rocks of the Basement Complex, but do 

not intrude the Ar t i l le ry  Formation. They consist chiefly of hornblende 

and plagioclase and exhibit granitic texture. Propylitic alteration is 

common and the resulting chlorite imparts a distinctive green color to 

the rock. The dikes tend to form h i l ls  and ridges, especially where 

the enclosing rock is porphyritic granite. They range up to 200' in 

width. One swarm of these dikes has a N50°W alignment and a second 

swarm is aligned N30°W. 

i; The age of these dikes is uncertain. They are younger than other 

rocks of the Basement Complex, but older than the Ar t i l l e ry  Formation. 

Shackelford (1976) provisionally assigned similar rocks nearby to the 

Mesozoic(?). 

Structure-Regional 

This summary of the regional structure of west-central Arizona 

and adjacent southeastern California was abstracted from the l i terature. 

Detatchment faults are the dominant structural feature of a lOOkm 

wide corridor of crustal extension along the lower Colorado River. 

In latest Oligocene(?) and early Miocene time, crustal extension, 

estimated at 50km, resulted in a system of Iow-angledetatchment faults 

that dip gently northeastward and root under the Colorado Plateau. 

They shoal at the western edge of the corridor in southeastern California. 

Mid-crustal metamorphosed lower plate rocks moved southwestward and 

were juxtaposed beneath near-surface unmetamorphosed upper plate rocks. 

Extension and thinning of the upper plate was accomplished by shingling 

of the rocks along northeast dipping l i s t r i c  normal faults that merge 
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with the underlying detachment surface. The upper plate blocks were 

consistently rotated downward to moderate to steep southwest dips. Block 

t i l t s  and degree of extension increase northeastward across the corridor 

in the direction of transport. 

The lower plate is composed chiefly of Precambrian metamorphic 

rocks and exposes progressively deeper level rocks northeastward. In 

the Rawhide Mountains the lower plate consists of mylonitic gneiss. The 

upper plate consists of Tertiary volcanic and sedimentary rocks and 

metamorphic and plutonic rocks of Precambrian, Mesozoic, and locally 

Pal;eozoi c age. 

Isostatic upwarp brought lower plate rocks to the surface from 

paleodepths of 8-10km to form so-called "core complexes." Originally 

the detatchment surfaces were probably nearly plana r , but are now 

undulating. Synforms and antiforms on this undulating surface trend 

northeastward in the direction of upper plate transport. 

Post-extensional sediments and basalts dated 10-15 m.y.BP lap 

across highly faulted rocks of the extensional terranes. The extensional 

terranes and overlying post-extensional sediments and basalts are cut 

by later Basin and Range type high-angle faults. 

The basal detatchment surface is marked by a f l i n t y  brown-weathering 

microbreccia that  grades downward into a zone of mylonitic gneiss that 

is brecciated and pervasively chlorit ized (chlorite breccia). Above 

the basal detatchment surface the rocks are intensely brecciated, dilated, 

and imbricated through a zone ranging up to several hundred feet in 

thickness. 

Shackelford's (1976) map of the Rawhide Mountains indicates that the 

Buckskin-Rawhide fault in the Cleopatra and Rawhide distr icts just south 
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of Ester Basin is over la in by an intermediate plate containing a diverse 

assemblage of  p a r t i a l l y  metamorphosed rocks,and~anupper plate consist ing 

of  unmetamorphosed Ter t ia ry  A r t i l l e r y  and Chapin Wash Formations and 

Precambrian(?) granite and gneiss. The most nor ther ly  exposure o f  the 

Buckskin-Rawhide ~ u l t  is about 2~ miles south of  Ester Basin. At th is  

point both detatchment surfaces dip gently northward. Thus Ester Basin 

is underlain by upper plate rocks at the surface and by middle(?) and 

lower plate rocks at depth. These re lat ionships are i l l u s t r a t e d  by 

Figure 3. 

~ 

Local Structure 

The Viva Gold Property is underlain near the surface by upper plate 

rocks consist ing of  the Ter t ia ry  A r t i l l e r y  Formation, the Precambrian(?) 

Basement Complex of  Ester Basin, and the Potts Mountain volcanics (see 

Figure 3). The A r t i l l e r y  Formation and Basement Complex const i tu te a 

discrete upper plate t i l t  block that  dips about 60 ° southwest and s t r ikes 

N60°W. This block was rotated downward along a l i s t r i c  normal f au l t  

that dips northeastward and s t r ikes northwestward, and presumably merges 

with the detatchment f au l t  at depth. I t  is inferred that  the Potts 

Mountain volcanics s i m i l a r l y  rotated downward on a s im i la r  l i s t r i c  f au l t  

at the northern edge of  Ester Basin. Since no mapping was done in th is  

part o f  the area, these s t ructura l  re lat ionships are as yet conjectura l .  

The most prominent f au l t  in Ester Basin is a northeast- trending 

normal(?) fau l t  that displaces the Art i l lery-Basement contact about 350 

feet northeastward (see Plate I ) .  I t  dips about 35 ° southeast and is 

unmineralized except for a short segment near the southeast corner of  

section 28. 
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The east-trending veins that dip 30°-60 ° northward in section 28 

are, of course, mineralized faults (see Plate I).  Displacement appears 

to be small since they cut but do not appreciably offset diori te dikes. 

Their orientation suggests that they are sympathetic to the l i s t r i c  

normal faults. 

The Artillery-Basement contact is cut by several faults of small 

displacement (see Plate I ) .  They are mineralized, but the mineralization 

appears to die out as they extend into the Ar t i l le ry  Formation. 

Surficial deposits of caliche mark the traces of some of these faults. 

~ Elsewhere the Basement Complex is cut by many faults and fractures 

of every orientation. Again, displacements are small because they do 

not appreciably offset the Artillery-Basement contact. The term gash 

vein is applied to these mineralized faults. 

I t  is inferred that these pre-mineral faults resulted from movement 

during emplacement of the upper plate. 

Two faults shown on Plate I are post-mineral faults. The Sandtrap 

Wash fault shown at the extreme northeast corner of the map was mapped 

by Shackelford (1976). He regards i t  as an oblique-slip normal fault 

of the Basin and Range type since i t  cuts the extensional terranes and 

overlying post-extensional sediments and basalts. He observed that i t  

is co~ered by Holocene alluvium, but in part is expressed topographically. 

The prominent fault that trends N75°W across section 28 can be 

traced on aerial photographs for more than a mile (see Plate I) .  I t  

cuts the alaskite intrusive. I t  is unmineralized, and i ts displacement 

is unknown. I t s  eastern extremity appears to be covered by Holocene 

alluvium. These relationships and i ts location and orientation suggest 

that is is a branch of the Sandtrap Wash Fault. 
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Mineral Deposits Associated with 

Detatchment Faults 

Mineral deposits associated with detatchment faults constitute 

a dist inct and separate class of mineral deposits. Known deposits 

along the Buckskin-Rawhide detatchment fault such as Swansea-Copper 

Penny, Planet-Mineral H i l l ,  and Copper Basin have been described in 

the l i terature and their characteristics are fa i r l y  well-known (see 

Figure 4). The following account has been abstracted from the l i terature: 

Most of the deposits occur along the detatchment surface in the 

upper plate, or in some cases in an intervening plate. The deposits 

range from small to very large. Iron is the dominant metal, but the 

deposits also contain a large amount of copper. Lesser amounts of 

manganese, lead, zinc, uranium, si lver, and gold generally occur 

lateral to and above the main copper-iron deposit. Ore minerals are 

specular hematite, chalcopyrite, manganese oxides, argentiferous galena, 

sphalerite,and native gold. Also, in the upper plate malachite and 

chrysocolla are common ore minerals. Sulfide mineralization generally 

preceded oxide mineralization. Gangue minerals are quartz, calcite, 

barite, f luori te , and occasionally gypsum. Chlorite is the dominant 

alteration mineral. 

Texture studies reveal that ore minerals were deposited both during 

and after movement on the detatchment surface. This has resulted in 

brecciated and smeared-out massive and disseminated ore bodies. 

Open-space f i l l i ng  by ore minerals was the chief depositional 

style, but replacement of reactive rocks (carbonates) was also important. 

Distension and lateral displacement caused by movement along the 
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detatchment surface resulted in intense brecciation of upper and middle 

plate rocks and to a lesser degree lower plate rocks. The resulting 

breccia zone, which in places ranges up to several hundred feet in 

thickness, constitutes a zone of enhanced permeability that contains 

sites favorable for ore mineral deposition. Also, breccia zones 

associated with l i s t r i c  faults in the upper plate constitute sites 

favorable for ore mineral deposition. 

The detatchment surface is not planar and the favored site for 

mineralization is along synforms on the detatchment surface. These 
;; 

synforms and complementary antiforms trend northeastward in the same 

direction the upper plate moved along the detatchment surface. The 

combination of a synformal trough overlain by a thick upper plate 

sequence containing a layer of brecciated rock above the fault surface 

constitutes a favorable site for the occurrence of an ore deposit. The 

large deposits at Swansea-Copper Penny, Planet-Mineral H i l l ,  Copper 

Basin,andCienega exhibit this configuration. 

Fluid inclusion studies indicate the ore-forming solutions were 

hot brines. The mineralization temperature ranged from 150°-325°C and 

the sa l in i ty  from 10-23% NaCl. The solutions were reducing at the 

time of sulfide deposition and oxidizing at the time of oxide deposition. 

Mineralization took place 17 to 18 m.y.BP at paleodepths of 1 to 3km. 

I t  is inferred that isostatic upwarp resulting from crustal 

extension rapidly brought hot lower plate rocks upward and juxtaposed 

them against cool near-surface upper plate rocks creating an environment 

favorable for ore mineral deposition. One theory postulates that hot 

solutions contained in the lower plate leached metals from mafic minerals 
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in the lower plate and deposited them when they mixed with relatively 

cool solutions in the upper plate. The heat was probably derived from 

fr ict ion generated by movement of the upper plate along the detatchment 

surface and from latent heat in the lower plate rocks after undergoing 

8 to lOkm of rapid up l i f t .  The heat did not result from magnetic 

activi ty. 

Local Mineralization 

Mineralization at the Viva Gold Property is most apparent in the 

ma~ ~veins that criss-cross the property. At the surface oxidized 

minerals predominate and sulfide minerals are rare. Specular hematite 

is by far the most common metallic mineral. Small amounts of manganese 

oxides are present in most veins. Pyrite and chalcopyrite are rare, 

but boxworks containing goethite pseudomorphs after pyrite and 

chalcopyrite are common. Malachite and chrysocolla occur at many 

local i t ies. The writer has collected dump specimens that contain small 

but recognizable flecks of native gold. 

Gangue minerals are calcite, quartz, chert, and barite. Fluorite 

is rare. There are two types of vein f i l l i ngs :  siliceous and calc i t ic ,  

but all gradations between these types exist. Indeed, calci t ic veins 

grade into siliceous veins along strike at several local i t ies. A typical 

calci t ic vein weathers dark-brown and resembles a limestone bed. 

Generally, these veins contain irregular bands of dark-brown to black- 

weathering chert. The dark color is imparted by fine-grained specular 

hematite and manganese oxide. The prominent east-trending veins in south 

central section 28 are of this type. In places dark-brown chert grades 

into white chert and the vein assumes a conspicuous banded appearance. 
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Veins f i l led with white quartz occur at many localit ies. Mineralization 

in these veins consists of fracture surfaces thinly coated with red 

brown hematite. 
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EXPLORATION - PRODUCTION 

Regional Production 

Table I summarizes metal production from several mineral distr icts 

related to detatchment faults in west-central Arizona and adjacent 

southeastern California (see Figure 4). 

Local Production 

Exploration and small-scale mining has taken place in Ester Basin 

fo~}many years. The owner of the Lola Mine reports that he shipped 

several tons of ore during the 1950s. 

The Lead Pil l  d is t r ic t  located on Potts Mountain just north of 

Ester Basin is part ial ly included in the MWO group of claims. Between 

1923 and 1948, four small mines in this d is t r ic t  produced 1,400 tons of 

ore containing 500 ounces of gold, 2,000 ounces of si lver, 405,000 

pounds of lead, and 28,000 pounds of copper. 

Recent Dri l l ing and Sampling 

In 1982 the Anschutz Mining Company made a reconnaissance of the 

Rawhide Mountains and collected some samples in Ester Basin. US Borax 

Company performed geological and geochemical studies in the area in 

early 1985. 

Goldfields Mining Company (GFMC) leased the Viva Gold Property and 

the Lola Mine from April 1985 to April 1986. During this time they 

dri l led eight rotary reverse-circulation holes to a depth of 300 feet 

and sampled each five-foot interval. Six of these holes are on the Lola 

Mine property and two are on the Viva Gold Property,(see Plate I l l ) .  
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TABLE I .  HINERAL DISTRICTS RELATED TO DETACHHENT FAULTS IN ~I':STERN ARIZONA AND SNUTHEASTEKN CAI.IFONN|A 

D i s t r i C t  nnme snd  
t o n s  o r e ~ . T o d u c e d  

Meta l  p r r * d u c t l o n  Deposit d e s c r i p t i o n  

Alamo 
7~} tons o r e  

A r t i l l e r y  
243,300 tons ore 

Eu l la rd  
17,O00 ton i  ore 

5urnt Well 

]fi. OlK~ Ibm Cu 
I6.OOU Ibs Pb 

1,3UO oz Ag 
IO0 oz Au 

95,108.000 l b s  ~n 

610,000 ibs Cu 
6,000 oz AR 
3.600 oz Au 

Unknowl-mlnor 

Cienegs 
19,000 tons ore 

Clara 
50,000',~ons ore 

Cleopatra 
19.700 tons o r e  

L |nco ln  Ranch 
68.700 tons ore 

1,714,000 lbs Cu 
1,600 oz Ag 

12,000 oz Au 

4,669.000 Ibs Cu 
2,000 oz Ag 

(IOCJ oz Au 

~91,000 l b s  Cu 
260,000 lbs Pb 

2 3 , 0 0 0  l b s  Zn 
20,000 oz Ag 

2 , 0 0 0  o z  Xu 

24.000,000 l b s  Nn 

~ammon 87.000 lbs Cu 
800 tone ore 100 oz Ag 

<100 oz Au 

Hidvay ?.AO0 Ibs Cu 
200 tons ore ~I00 oz Ag 

<lO0 oz Au 

Nor thern Ploamxa 346,O00 l h s  Cu 
7,500 tons ore 25,000 lbs Pb 

7.000 oz Ag 
5,000 oz  Au 

Planet  19,520,000 Ibs Cu 
l ,O|O,O00 tons ore 600 oz  Ag 

400 o z  Au 

Pr ide  20 lbs Cu 
40 tons ore <100 oz A~ 

~100 oz Au 

Swansea 26,457,000 Ibs Cu 
545,000 tons ore 33,000 oz Ag 

500 oz Au 

t'~/PP l e t  230,000 lbs Cu 
5,000 cons ore 1,200 lbs Pb 

200 lbs Zn 
9.500 oz Ag 
1,300 oz Au 

Whipple = Copper Basin 

Copper carbonates,  s l | l c a t e s ,  and ox ldex ,  and h e m a t i t e - q u A r t z - c a l c i t e -  
f l u o r i t e  in NV-t rending h igh-anKle shear zonefl In i n - - r - p l a t e  gneiss 

S[ratabound sedimentary and loca l  ve in  manganene oxides u i t b i n  H|ocene 
s t l ts tOneo sandxtone, conglomerate, and t u f f  

Copper-sta ined f a u l t  brecc ia  and ~ouge p i t h  q u a r t z - h e m a t i t e - c a l c i t e - b a r i t e  ° 
f l u o r i t e ,  hosted by uppe r -p la te  Miocene andexi te  and sandstone 

C h r y s o c o l l a - q u a r t z - h e ~ t l t e - c a l c t t e  f l | l i n g  f rac tu res  in HIocene(?) upper-  
p la te  s t l t s t o n e ,  sandstone, and conglomerate adjacent to detachaefl t  ( s u i t  

Upper -p la te  igneous and metamorphic rocbs host replacement bodies o f  copper 
s i l i c a t e s ,  carbonates, and ox ides ,  p i t h  qua r t g - specu la r l t e  ~n U - t r e n d i f i g  
upper -p la te  shear zones 

Chrysocol la- raa lach l te-quar tz-speculxr i te-ca lc i te  m i n e r a l | z a t l o n  a lon~,  or 
~ t t h | n  severa l  tens Of metres 0 [ .  the detachment f a u l t  

Chrysoeoi la  and malach i te  r i c h  quar t z - specu la r i t e - ca l c i t e -manganese  ox i de -  
( l u o r l t e  Rangue forming replacements and f r a c t u r e  i t | l i a R s  tn uppe r -p la te  
metasedimentary rocks and Ter t ia ry  sandstone and conglomerate. Also l~./- 
t rend ing  h |gh-ang le  shear zones in l o v e r - p l a t e  m y l o n l t l c  gneiss host tng 
c h r y s o c o l l a - q u a r t z - s p e c u l a r i t e - c a l c t t e  

Black. manganlferoua conglomerate,  sandstone, and s i l t s t o n e  alone shear 
zones and as st ratabound depos i ts  v i t h l n  reddlsh-brov=t, uppe r -p l a t e ,  middle 
T e r t i a r y  sedimentary rocks 

~ J - t r e n d l n g .  s teep ly  d ipp ing  shear zones con ta in ing  ch r ysoco l l a -ma |ach | t e -  
s p e c u l a r i t e - c a l c t t e  In l o v e r - p l a t e  m y l o n i t l c  gneiss adjacent  to  detachment 
f a u l t  

C h r y s o c o l l a - m a l a c h l t e - s p e c u l a r l t e - q u a r t z - c a l c l t e - ~ a n g a n e s e  ox ide m i n e r a l i z a -  
t i o n  alone the detachment f a u l t  and in  l o v e r - p l a t e ,  h igh-ang le  shear sones 

Chrysocol ta-~a lach i te-specular lce-q,ar tx  veins and replacements hosted by 
uppe r -p la te  Mesozoic(?) l imestone,  shale,  and welded t u f f ,  and Hlocene 
vo |can ic  rocks 

Copper carbonates, s i l i c a t e s ,  and s u l f i d e s  w i th  quar tz  and ca lc i te  occur in  
d i ssemina t ions ,  v e i n l e t s ,  and replacement bodies of  specu la r l t e  a long the 
detachment f a u l t  and i n  NW-trending. uppe r -p l a te  shear zones 

H a l a c h i t e - c h r y s o c o l X a - s p e c u l a r l t e - q u a r t z  m i n e r a l i z a t i o n  along the detachment 
f a u l t  and i n  l ~ / - t r end ing ,  h igh -ang le ,  l o v e r - p l a t e  shear zones. Host rocks 
are uppe r -p l a t e  carbonates end l o v e r - p l a t e  gneiss 

S p e c u l a r t t e - c h r y s o c o l l a - q u a r t z - c s l c | t e  as replacements in uppe r -p l a te  marble 
brecclas ad jacent  to detachment f a u l t  

Fractures along and adjacent  to uppe r -p l a t e  nornum| f a u l t s  and the ~/hlpp|e 
basal detachment f a u l t  conta in  specular  hemat i te ,  p y r i t e ,  c h a l c o p y r | t e .  
ch rysoco l l a ,  ma lach i te ,  quar tz ,  ep ido te ,  and c h l o r i t e  
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Gold values were low; only  one i n te r va l  in hole No. 8 exceeded 1000 ppb. 

GFMC cut several trenches w i th  a bu l ldozer ,  and co l lec ted chip 

samples from them. They also co l lec ted  a number o f  chip samples from 

various outcrops. A to ta l  o f  several hundred samples were co l lec ted and 

assayed. Again, most o f  t h i s  work was done on the Lola Mine Property.  

Each o f  the sample locat ions is marked in the f i e l d  by a numbered metal 

tag. Also,  each o f  the sample locat ions and ana ly t i ca l  resu l ts  are 

recorded on a large scale assay map. These data are avai lab le  for  

inspect ion.  

Plate I I I  is a small scale map that  shows the loca t ion  o f  surface 

workings and trenches. Also,  i t  shows the locat ion of  samples that  

contained gold values of  .05 oz/ ton or more. 
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DISCUSSION AND CONCLUSIONS 

As explained in the section t i t l ed  Regional Structure, the Buckskin- 

Rawhide detatchment surface unquestionably extends beneath Ester Basin 

and the Viva Gold Property. Its depth below the surface, however, is 

unknown. Projecting the detatchment surface northward under Ester Basin 

from the nearest outcrop (2~ miles south) probably would not provide a 

reliable estimate of i ts depth. Dr i l l ing logs of the eight holes 

dr i l led by GFMC to a depth of 300 feet give no indication that the 

surface was penetrated. I t  is,  of course, possible i t  was penetrated 

but not recognized, since the rocks above and below are somewhat similar. 

A review of the l i terature regarding mineral deposits associated 

with detatchment faults in the lower Colorado corridor of crustal 

extension generated the following thoughts: 

Br i t t le  deformation of the rocks overlying the detatchment surface 

resulted in a thick zone of brecciated rock that provided avenues for 

the migration of mineralizing solutions and sites for the deposition 

of ore minerals. Rocks at the surface at the Viva Gold Property are 

broken by many faults and fractures, but are not brecciated. On this 

basis, i t  is inferred that the breccia zone lies below the present 

surface, and accordingly, the most favorable sites for ore mineralization 

are likewise below the present surface (see Figure 3). 

Gold mineralization typical ly occurs within the breccia zone but 

well above base metal mineralization, i . e . ,  Comparatively high in the 

breccia zone. Since gold mineralization occurs at the surface of the 

Viva Gold Property, i t  seems reasonable to expect that i t  wi l l  intensify 

with depth as fracturing and faulting increase as the breccia zone is 

approached. 
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Replacement ore bodies in reactive host rocks (marble breccia) 

are well-documented at Planet-Mineral H i l l ,  Swansea-Copper Penny, and 

Copper Basin. The abundant calcite gangue in many veins at the Viva 

Gold Property suggest a subterranean source for this mineral. Since the 

upper plate in the Ester Basin area lacks carbonate rocks (except 

limestone beds in the Ar t i l l e ry  Formation which are some distance from 

the calcite-rich veins), i t  is suspected that the source of this calcite 

is marble breccia contained in an underlying middle plate. This implies 

that host rocks favorable for replacement ore bodies occur at depth 

at~he Viva Gold Property. 

I t  is well-documented in the l i t e ra tu re  that synforms or troughs 

on the detatchment surface are favored si tes for ore deposit ion. At 

Swansea-Copper Penny, Planet-Mineral H i l l ,  Cieneg a, and Copper Basin 

ore deposits occur in middle and upper plate rocks in northeast-trending 

synforms on the detatchment surface. Two and one-half miles south of 

Ester Basin the detatchment surface is at an elevation of about 2000 

feet and is dipping gently northward beneath Ester Basin. This suggests 

that the Viva Gold Property over l ies a synform or is close to one. 

These thoughts when applied to the geologic set t ing at the Viva 

Gold Property indicate condit ions favorable for the occurrence of ore 

deposits, and that the f a v o r a b i l i t y  increases with depth. 

I f  the Buckskin-Rawhide detatchment surface at Ester Basin is near 

the surface, i . e . ,  Within 500 feet ,  the search for ore would be 

fac i l i t a ted  and the chance of  f ind ing a base metal deposi.t of commercial 

size and grade would be augmented. I f , .  On the other hand, the fau l t  

and any deposits along i t  were too deep for prof i tab le  mining, the 

attractiveness of the property would be lessened but there would s t i l l  
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be a good chance of finding an overlying precious metal deposit higher 

in the breccia zone and within the depth range for profitable mining. 

Based on the above geological reasoning and scattered occurrences 

of gold at the surface, the writer believes the Viva Gold Property has 

good potential for containing commercial deposits of gold and perhaps 

base metals. 
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PROPOSED DRILLING PROGRAM 

An analysis of  the geological and geochemical data indicate three 

areas that  warrant fur ther  inves t iga t ion .  These are designated target  

areas A, B, and C on Figure 5. 

Target Area A contains several north-dipping carbonate veins and 

many gash veins of  diverse o r i en ta t i on .  I t  also contains an inc l ined 

shaft and numerous trenches and prospect holes. Of 45 geochemical 

samples col lected from outcrops, dumPs , and prospect holds, 16 assayed 

at~.05 ozs/ton or more in gold. These resul ts  are shown on Plate I I I .  

Target Area B contains several mineral ized veins that  converge in 

the northern part of  the area. Several prospect holes and trenches 

show minera l iza t ion.  Of 13 geochemical samples col lected from outcrops 

and prospect holes, s ix assayed .05 ozs/ton or more in gold. 

Target Area C contains an east-dipping vein that  appears to have 

been o f f se t  by several transverse fau l t s .  Two inc l ined shafts and some 

underground workings are on th is  vein. Of 26 geochemical samples 

co l lected,  nine assayed .05 ozs/ton or more in gold. 

We propose the fo l lowing three-phase d r i l l i n g  program to prospect 

these target  areas: Phase I consists o f  three holes, one in each target  

area, d r i l l e d  to determine the depth and or ien ta t ion  of  the d is locat ion 

surface. These holes w i l l  be d r i l l e d  50 feet into the my lon i t i c  gneiss 

of  the lower plate or to a depth o f  500 fee t ,  whichever is encountered 

f i r s t~  The geologist who supervises th is  work should be thoroughly 

fami l i a r  wi th the rocks composing the several tecton ic  units of  the 

Rawhide Mountains. 
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Phase I I  consists of 28 holes dri l led to a depth of 400 feet. The 

layout of the holes is shown on Figure 5 and their footage and spacing 

is tabulated below: 

No. of fences 

No. of holes along fence 

Orientation of fences 

Spacing of holes 

Depth of holes 

Total footage 

Phase I I  

Target Areas 

A B C 

2 2 2 

6 4 4 

N5°W N80°W E-W 

150' 150' 150' 

400' 400' 400' 

4800' 3200' 3200' 

Phase I I I  wi l l  consist of 13,000 feet of dr i l l ing  and wil l  be 

undertaken only after Phase I and I I  d r i l l ing  data have been thoroughly 

analyzed. The location and depth of Phase I I I  holes is indeterminate 

at this time. 



" 29  

%.',. 

-- xd, ~---~.-J ......... -->--z / ....... :::. ' :  -',+-~~- 
" '< ~ ;/ !;  ~ / /  / ', N 

~...,/" i"...,J"~ ......... ~ ~-,,~ ~-~,.... , >:----:>.-. 

,, ~-<,.,. f ..z ~8 "dl "i' ..-' 
", "" " ' ~ .  " ' ~ " ~ " ~  "- .<,,, i~ " '" 

-/- / "4..  '"."t'",...'... 
f " .  l i  

~ T.,, i i  / "-" T.= ""~" . .  o 

,~,~,: ~ ~ - _ ~ . - ~  7:_{ / "" " 

vii 

"-, \ , ,  ~ t .. " - ~ , ~  " 

,'~,,,,. _ '." , 

" "  
; \ "~.~._:-. 

/ %~, / 
i . . . . . .  . . ~ -  j ,  

tARGET AREA 8" '"  

~ .  o 
o. 

"\ ~ ""~.. • .. ... 

L 

0 8 0 0  1600 
I I I 

SCALE 

\ 
\ 

~ , o  

FEET 

• " I! 

. i !  I ,  TARGET ARE°A C ..,I I 

a" ° ° , o . 

.' i ! : i "  , ~ i  
" 3. : " . - " I  '.', i 

~ : ' - ,  ; iT, C- 
" ~ , ' l '  ; I \ 

I -  

PROPOSED DRIL L ING PROGRAM 

FIGURE 5 



30 

BIBLIOGRAPHY 

Beane, R.E., Wilkins, Joe, Jr., Heidrick, T.L. (1986)• A geochemical 

model for gold mineralization in the detatchment fault environment• 

InBeatty, Barbara• and Wilkinson• P.A.K. (Eds.), Frontiers in 

geology and ore deposits of Arizona and the Southwest: Arizona 

Geological Society Digest, v. 16, p. 222. 

Davis• G.A., and Lister, G.S. (1988). Detatchment faulting in continental 

extension; Perspectives from the southwestern US Cordillera. In 

,; Clarke, S.P Burchfiel B.C. and Suppe, J (Eds), Processes in 

continental lithospheric deformation: Geological Society of 

America Special Paper 218, p. 133-159. 

Davis, G.A., Anderson, J.L., Frost, E.G., and Shackelford, T.J. (1980). 

Mylonitization and detatchment faulting in the Whipple-Buckskin- 

Rawhide Mountains terrane, southeastern California and western 

Arizona. InCri t tenden, M.D., JR., Coney, P.L., and Davis, G.M. 

(Zds.), Cordilleran metamorphic core complexes: Geological Society 

of America Memoir 153, p. 79-129. 

Hamilton• W. (1982). Structural evolution of the Big Maria Mountains, 

northeastern Riverside County, southeastern California• In 

Frost, E.G., and Martin, D.L. (Eds.), Mesozoic-Cenozoic tectonic 

evolution of the Colorado River region, California, Arizona, and 

Nevada: San Diego, California, Cordilleran Publishers• p. 1-28. 

Howard, K.A., and John, B.E. (1987). Crustal extension along a rooted 

system of imbricate low-angle faults; Colorado River extensional 

corridor, California and Arizona: Geological Society of London 

Special Publications• Continental Extensional Tectonics (in press)• 



" 31 

Howard, K.A., Goodge, J.W., and John, B.E. (1982b). Detatched crystall ine 

rocks of the Mohave, Buck, and Bi l l  Williams Mountains. In Frost, 

E.G., and Martin, D.L. (Eds.), Mesozoic-Cenozoic tectonic evolution 

of the Colorado River Region, California, Arizona and Nevada: San 

Diego, California, Cordilleran Publishers, p. 377-392. 

Naruk, S.J. (1984). A model for detatchment fault gold mineralization 

[Abstr]: Geological Society of America Abstracts with Programs, 

v. 16, No. 6, p. 607. 

Shackelford, T.J. (1976). Structural geology of the Rawhide Mountains, 

Mohave County, Arizona: Los Angeles University of Southern 

California Ph.D. Dissertation, p. 176. 

Spencer, J.E., and Welty, J.W. (1986). Possible controls of base and 

precious metal mineralization associated with Tertiary detatchment 

faults in the lower Colorado River trough, Arizona and California: 

Geology, v. 14, p. 195-198. 

Spence r , J.Eo, and Welty, J.W. (1985). Reconnaissance geology of 

mineralized areas in parts of the Buckskin, Rawhide, McCracken, 

and northeast Harcuvar Mountains, western Arizona: Arizona Bureau 

of Geology and Mineral Technology Open File Report 85-6, p. 31. 

Welty, J.W., Spencer, J.E., Allen, G.B., Reynolds, S.J., and Trapp, 

R.A. (1985). Geology and production of middle Tertiary mineral 

d ist r ic ts in Arizona: Arizona Bureau of Geology and Mineral 

Technology Open File Report 85-1, p. 88. 

Wernicke, B., and Burchfiel, B.C. (1982). Modes of extensional tectonics: 

Journal of Structural Geology, v. 4, p. 105-115. 



• 32 

Wilkins, Joe, Jr., Beane, R.E., and Heidrick, T.L. (1986). Mineralization 

related to detatchment faults; a model. In Beatty, Barbara, and 

Wilkinson, P.A.K. (Eds.), Frontiers in geology and ore deposits of 

Arizona and the southwest: Arizona Geological Society Digest, 

v. 16, p. 108-117. 

Wilkins, J., Jr. (1984). The distribution of gold and silver-bearing 

deposits in the Basin and Range province, western United States. 

InWilkins, J., Jr. (Ed.), Gold and silver deposits of the Basin 

and Range provinces, western USA: Arizona Geological Society Digest, 
J= v. 15, Tucson, p. 1-27. 

Wilkins, Joe, Jr., and Heidrick, T.L. (1982). Base and precious metal 

mineralization related to low-angle tectonic features in the 

Whipple Mountains, California, and Buckskin Mountains, Arizona. 

In Frost, E.G., and Martin, D.L. (Eds.), Mesozoic-Cenozoic tectonic 

evolution of the Colorado River Region, California, Arizona and 

Nevada: San Diego, California, Cordilleran Publishers, p. 182-203. 



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

May 15, 1989 

"t 

Mr. William B. Roberts 
1405 South Elm St. 
Denver, CO 80222 

Dear Mr. Roberts: 

Viva Gold Property 
N. Rawhide Mtns. 
Mohave County, AZ 

Thank you for the additional geochem data on the trenches dug on 
your property. We have not yet made an examination of your group 
due to other pressing work loads, but it is on our list to visit. 

Although, as you say, the GFMC's results are low values, the additional 
data will aid in our evaluation of the property. 

JDS:mek 

Sincerely, 

~ ames D. Sell 

cc" M.A. Miller 

W.L. Kurtz 

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



Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

July 14, 1989 

Mr. William B. Roberts 
Consulting Geologist 
1405 South Elm St. 
Denver, CO 80222 

Dear Sir: 

Thank you for the note on the Viva Property in Mohave County. 

I'm sure Phelps Dodge Exploration will do some interesting work in the 
area. 

In a year or so If PD doesn't find what they are looking for, I hope 
you will dig out this letter and recontact Asarco for their interest. 

Sincerely, 

JDS:mek 

/ 

James D. Sell 

cc" W.L. Kur tz  

ASARCO Incorporated P.O. Box 5747 Tucson,.Az 85703-0747 
1150 North 7th Avenue (6021 792-3010 



William l oberts CONSULTING MINING ENGINEER & GEOLOGIST 

1405 SOUTH ELM ST. D E N V E R ,  COLORADO 80222 TEL.(803)756-7090 

p/l_ £.. 

July ii, 1989 

Mr. James D. Sell, Exploration Manager 
Asarco Incorporated 
P 0 Box 5747 
Tucson, AZ 85703-0747 

Dear Mr. Sell: 

This letter is to inform you that we have just leased the 
Viva Gold Property to the Phelps Dodge Corporation. We 
therefore ask that you cease any exploration activities 
that you may have underway on this property. 

Thank you for your interest in the Viva Gold Property. 

Yours truly, 

William B. Roberts 

, < ~ q 
I%viL ,~ , . tL j  ; ' 

h , ~ J ,  i, 

JUL I 4 1989 
SW hX~;IJ, a.OiJ 



Exploration Department 
Southwestern United States Division 

July 31, 1990 

Mr. William Roberts 
1405 S. Elm St. 
Denver, Colorado 80222 

Viva Gold Property 
Mohave County, AZ 

Dear Mr. Roberts: 

With regard to your letter to J.D. Sell of July 17, 1990, please send 
the data from the Phelps Dodge drilling so that we can fully evaluate 
the Viva property. 

Thank you. 

MAM:mek 

Respectful ly, 

,'~1 '/ 

Mark A. M i l l e r  
Geol og i s t 

cc: J.D. Sell 

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


