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CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 
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WHITE MESA 

CAPITAL COST OPERATING COSTS PER TON 

Concen t ra to r ( l )  
Water Supply 
Mine Equipment 
Service F a c i l i t i e s  
Engr. & Contr.  
Pre-mining 

$9,000,000 
300,000 

$I,OOO,OOO 
91,ooo,ooo 
$ 500,000 
S 4oo,ooo 

$12,2OO,OOO 

Con cent ra to r  ! .  36 
Mining .35 
Royalty (2) .16 
Management Fee .13 
Min. Before Payback ..02 
15% After Payback 

$2.02 
Indirects (3) .47 

$ 2 . 4 9  

The attached DCFROR is based on the following assumptions: 

Copper . 8 0 / l b .  
;1.2 Smel t ing Costs Cement Copper 

NSR .68 

10,000,000 Ton Reserve 
0.35% Grade - 90% Recovery 
4,000 Tpd - Vat Leach 
Product - Cement Copper 

(1) Concentrator  costs based on San Xavier  Vat Leach Plant  

Tons per year of  M i l l  Feed - 1,424,000 Tpy 

Seven-year Operation 

(3) i nd i r ec t s  on Navajo Reservat ion based on 25% of opera t ing  costs - 
(normally 50%) 

Acid $I0.00 per ton - plus $16.00 freight 

Acid Consumption - 50 tons per day @ 4 Ibs per Ib copper 

(2) Assume I/2 of ore reserve subject to royalty interest 

Mining by Rippers and Scrapers - Cost per ton .23 l/3 

Waste to ore ratio = 0.5:1.00 

Royalty= Shattuck Denn .llO per ton - 5% NSR 
Coppermine .050 per ton - 2-1/2%NSR 

Production - 8,97I,O00 lbs cu/yr. 



• ~ WHITE MESA ~ 
. . . . . .  " . . . . . . . . . .  Q . . . . . . .  . . . . . . . . . . .  

CALCULATION OF RETURN 
TABLE A 

INVESTMENT INVOLVED 

ON INVESTMENT 

IN PROJECT"- 
. . . . . . . . . . . . . . . . . . . . . . .  . - T  " 

YEAR OF 
CONSTRUCTION 

EXPENDITURES 
FOR CONSTRUCTION AT 

FACTOR 
8.7 PCT 

VALUE AT 
COMPLETION DATE 

=_ 

. . . . .  ' • • _" 

IST 3,200,000 1.13428 3,629,710 

2NO 

TOTAL 

9,000,000 

$12~200,000 

PRODUCTION 
CAPITAL 

0 

1.04350 

PRESENT VALUE 

9,3gi,500 

$13,021,210 

= 0 

YEAR 

TABLE B 
EARNINGS FROM PROJECT 

CASH EARNINGS 
AFTER TAXES 

PRESENT VALUE 
DISCOUNTED AT 8 . 7  PCT 

FACTOR DISCOUNTED VALUE 

I 

2 
3 
4 
5 
6 
7 

TOTAL 

2,554,0,00 
2,554,000 
2,554,000 
2,554,000 
2,451,000 
2,187,000 
2,187,000 

$17,041,000 

0.959981 2,451,793 
0.883147 2,255,559 
0.812463 2,075,032 
0.747436 1,908,953 
0.687614 1,685,342 
0.632579 1,383,452 
0.581949 1,272,725 

DIFFERENCE = 

$13,032,855 

II,644 



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  J. ~ ]  rC. 

December 15, 1973 ~ 2 ~I !!~7~ 

FILE MEMORANDUM 

White Mesa Copper 
Arizona 

I talked today, by phone, with Mr. Jack A. Taitch, I027 O.N.B. Bldg., 
Spokane, Washington (phone: 509-838-3711) concerning subject property. 
According to Taitch, the property is now controlled by the "Page 
Coppermine Trust" -- 40% Taitch; 35% Reserve Oil and Gas (Melfie); 
25% White Mesa, Inc. (Ames). The trust is purchasing the 28(?) 
unpatented claims from Claude Thompson and Steinburger and paying a 
royalty to the Chase Manhattan bank on the 9 patented claims. 

Taitch stated that the Trust's current costs are about $2,000/month 
(land payments, assessment work). He indicated an agreement might be 
made along the lines of: $2,000/month payments and a royalty upon 
production. 

I plan to meet with Taitch early in January 1574 to discuss terms. 

WLK:Ib 

cc: JJCollins/TCOsb~r.rre ~ 
JHCourtright/ 
RBCrist 

Note to J.J.Collins: John: Any comments or instructions before I meet 
Ta itch? 

!i: ̧ 



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

ROCKY MOUNTAIN EXPLORATION DIVISION 

1805 SOUTH BEI.LAIRE STREET. DENVER.  C O L O R A D O  8 0 2 2 2  

Tune 27,  1972 

R E C E I V E D  

JUN 2 9 1972 
EXPLORATION DEPT. 

TELEP;-ION E 3 0 3 - 7 5 7 - 5 1 0 7 "  

M r .  I . H .  C o u r t r i g h t  
C h i e f  G e o l o g i s t  

ASARCO 
P . O .  Box 5747 
T u c s o n ,  Ar izona  85703 

j.~G. 

jUN 0  97Z 

O x i d e  C o p p e r  
W h i t e  M e s a  
C o c o n i n o  C o u n t y ,  Ar izona  

Dear Harold: 

I am r e t u r n i n g  w i t h  t h a n k s  y o u r  f i l e  i n f o r m a t i o n  on W h i t e  M e s a .  I am 
a l s o  e n c l o s i n g  p o r t i o n s  of  n e w  r e g i o n a l  m a p s  now a v a i l a b l e  w i t h  t he  " o r e "  
and  t h e  g e n e r a l  a r e a  of  old c l a i m s  o u t l i n e d  in  r e d .  You w i l l  n o t e  t h a t  t h e  
g e n e r a l  a r e a  i s  i n ,  and  t h e  " o r e "  i s  j u s t  w e s t  of  an  a r e a  w h e r e  t h e  N a v a j o  

s a n d s t o n e  is  c o n s i d e r e d  d r y .  W e  n o t e  in  t h e  t e x t  t h a t  t h e  o b s e r v a t i o n  w a s  
m a d e  t h a t  c o p p e r  w a s  d i r e c t l y  a s s o c i a t e d  w i t h  w a t e r ,  and t h a t  t h e  b e s t  c o p p e r  
w a s  w i t h  t h e  w e t t e s t  r o c k .  The re  m a y  a l s o  be s o m e  c o r r e l a t i o n  of  c o p p e r  
w i t h  " s h a l i n g  up" of t h e  s a n d s t o n e ,  p o s s i b l y  a p e r m e a b i l i t y -  p o r o s i t y  
e f f e c t .  

I w o n d e r  i f  i t  w o u l d  be  w o r t h w h i l e  to  p lo t  a l l  k n o w n  c o p p e r  o c c u r r e n c e s  
in  t h i s  g e n e r a l  a r e a  in  o r d e r  to  s e e  how t h e y  r e l a t e  to  g e o l o g i c  and  o t h e r  
d a t a  and  to  d e t e r m i n e  i f  a n y  p a t t e r n  e m e r g e s  w h i c h  migh t  l e a d  to  s i g n i f i c a n t  
d o w n d i p  s u l p h i d e s  ? 

Very truly yours, 

SVF/p ln  
E n c l o s u r e s  
cc :  ] ] C o l l i n s  

tephe,~ Von Fay  
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/~ABCO 

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

CHIEF GEOLOGIST 

A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

EXPLORATION DEPARTMENT 

P.O. BOX 5747, TUCSON, ARIZONA 85703 

May 31, 1972 I 1 5 0  N O R T H  7 T H  A V E N U E  

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

Mr. S. Von Fay 
American Smelting and Refining Company 
1805 South Bellaire Street 
Denver, Colorado 80222 

Dear Steve, 

Enclosed is our file information 
of one bound report and one file 

Kindly return at your convenience. 

Best regards. 

on the White Mesa property consisting 
folder. 

Yours very truly, 

J.H. Courtright 

JHC:kre 

Encls: report and file folder 
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: : . (For Minerals other than O i l  a . d  Gas) F i C E . . : . ~  INmA~S~--. --------~. 

. . . . .  ' • '" COPPER " '"~inin9 Lease .. ~AVAJO , Reservation/ " 

• ~gth ' .... :/..: ....... THIS INDENTURE OF LEASE, made and entered into in sextuplieate, on this ................................... day of 

..... '",._...._..__..._." Q~O~.~.'.e " " " ............. " ' " ,19.._.__,62 bet"~in ' .  ~ -- .... " .....": ......... The.....Nav~o. ................................... ~r£be 0f ~tdians. ..... ...._. . . . . .  ......... .....~.... ...... ._.,, 

• ~'L t 
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/ :  

- I  

• ....~ ......................................... i ......~= ......... = ............................................ ~ ...................................................... 

. 'of.-'~.~.-'~I-!~-(l..o--w-..~q-o-~-. ................ -'-"--7:--' State of. ...... ib~!.z._o...r~_.~ .............. . ..- ......... . . . . .  -., part..~r.., of the first part; herein- 

after called the lessor .... and . :  . . . . . . . . .  ~ont_eZ~J~_g.e~.~.~r~.~..C_o~,...a.~RR~aata..Cc~oza~£on,. 

of Ironton ~ Minnesota 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  S t a t e  o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p a r t  ~ Of t h e  s e c o n d  p a r t  

h e r e i n a f t e r  c a l l e d  t h e  l e s s e e  - • 

WITNESSETYI ; , - 

: ;'," 

. !~i 

tl  

.I 

L , ;  

:; i " , i " n ,  if: 

: , • :  i•7 - 

I. Lessor , in consideration of $1, receipt of which is hereby, acknowledged, of the rent and royalty to be paid, and of / " 
~the agreement of the lessee herein contained, grants and leases unto lessee for the sole purpose of prospecting for an(~" " 

m n ~  m~nera~s, as ~ n ~ w . ` ~ q 9 ~ p . . e ~ . ~ § ~ . r . e ~ . ~ t ~ e ~ . c 3 ~ ` . ~ . . ~ . r k e ~ r ~ . ~ . ~ . . L ~ u ~ . s . ~ e ~ ~ ~ ~ ~ 5 ~  

! 

ZS6~-~a3:E-~I~"fC~E"C6~'YvEE~--]~s-i~ ~3-Y.."~4.--D~6~--£}'"~6~~E~ ~ii£~£~ ..... 
t,o ~nd doseribed as ~ol~o,,,~: _C°~e~c~n~_.a_~..P°sk..Z_..°~_.~_e...~er~.a.~£_~Ya. ka_.s_~..Z.~n.e...~Y.YX~..~a 
establishe~ by A. W. Barber~ General I~nd Office) Department of the Interlor~ then due 

North 6~000 ~t. to Corner No. A; the true point of beginning thence due West 6, 575 f t .  

£o '6o~~e~~o . ~ " ~ i ~ c E ~ u ~ ~ o ~ f f g ~ 6 6 6 - ~ : % ~ ~ o ~  ~C- ~ i ~ c - & ~ u ~ - ~ ~ ; : 6 ~ ~ .  
.%o..9o.r.~e..r.hLo :....D.)...kh.e~.c .e....a .u.e..S.o.~th:.Z,.CO.O_.~...~e..C~..~.L~..#heps#..#~..~..~, ~ } _ . ~ ,  
tO Co~ne~ No. ~ thence du~ Dough 5~O00 ~. to Co~ner ~o. A; ~he ~oln~ o~ %e~ira%In~; 

p~icularly shown on plat F~Lhlblt A; containing 64~-.39 acres, mor~ or less. 

. . . . . .  : . . . .  L . . . . . .  . b  . . . . . . . . . .  . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . .  - . . . . .  . ' .  . . . . . . .  - . . :  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  . . . . .  .. . . . .  : . . . . . . . . . . . . . . . . . . . . .  

s e c t i o n  . . . . . . . . .  , t o w n s h i p  . . . . . . . . . .  r a n g o ' .  . . . . . . . . . . . . . . . . . . . . . . . .  . : . L  . . . . . .  - . . . . . .  ' . -  . . . .  m e r i d i a n  . . . . . . . . . . . . .  . N a v a . . ~ . o . ~  2 . . . . . .  2 .  . . . . . . . . . . . .  
a 

Reservation . . . . . . .  C o c o n l x ~  . . . . . . . . .  - . . . .  . _  ~Jounty, State  of . :~  . . . . . . . . . . .  - A P . ~ . P . . n . g .  a n d  containing.- 
l 

.. 
Z 

.......... u_~...~ ........... acres, more or less, - The }essee may occupy as much of the surface of the land as is necessary• to 
carry on the work of prospecting for and mining, preparation, and removal of said minerals, including milling and storing. " 
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,. IL  T m t M . ~ S u b j e c t  to the  o t h e r  p rov i s ions  h e r e i n  con ta ined ,  th i s  lease  is fo r  a t e r , n  o f  10 y e a r s  f r o m  the  da t e  of  i t s  ' 

a p p r o v a l  a n d  as  long  t h e r e a f t e r  as  t he  m i n e r a l s  specified a r e  p roduced  in p a y i n g  quan t i t i e s .  
, . . , ,, L , , 

III. DzFlNIZmN.~Supcrintendent refers to the official in  charge of tlm Indian Agency that has  jurisdiction over the  ' 
lands leased. 

IN CONSIDERATION ()F Till.'. FOREGOING, Tlli{ LESSEE AGREES: . : ' ' ~ :~ ' 

The General Superintendent ' NavaJo Agency, 
• (1) Rov,~I,Tv.~To pay, or.cause to be paid, to the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  y. e o. t .o . . . . .  t o  ]: o_Z._ .r : [  ) _  . . . . . . . . . . . . . . . . . . .  

a-.d behest  the l' sor, a royalty as follows: .:.A..S . . . . .  : : :  . . . . . .  ::: . . . . .  

iT he lesse,.~ shall pay to the General Superintendent for the use an~ the benefit of the 
T • • ."Navado T elbe royalty rates as follows" On copper ore or concentrates ~nd associate 
mlnere.ls~ 57~ of "l;h~ n~.t ~melter returns less any cost for haulage mid freight not d~duct- 
ed by the smelter but the total deduction not to exceed ~ctual cost of shipping f~om the 
mine or mill to a smelter or point of sale, ~hen copper is priced 35~ per. pound or under~ . 
7½~ ~hen copper is priced over 35~ per pound and under 40~, and iO% ~hen ~opper is priced 
at.4~ per pound and over, based on the average monthly quotation of Eleotrolytic Domest- 
ic R~.~inery copper in the ]~gineering and brining Journal for the month in x~hlch the 
prodt~ction is sold. On all other minerals, other than uranium and associated minerals, '" 
10% 6~ the net mint, .reduction return or sales value, less any cost for haulage or ~" 
freight not deducted by'the purchaser if minerals are shipped separately, but the total 
deduction not to exceed the actt~-%l cost of shipping from the mine or mill to the point~~) 
of sale. On urani~a and associated minerals, rates as provided in the "Percentage ~.~ 

Schedule" given in resolution of the Advisory Committee of the Navajo Trib.<al/.~/ Royalty 
Council N~ ACS-'3~-,-" / ,~--w 

mum royalty, if the actual royal~y pa,u ,s ;ess znan ~ne mm~mum royazfly. 

• 1 

( 2 )  ANNUAL RENTAL.--To pay, or cause to be paid, to the Superintendent" : for  the use and benefit of 
the lessor, in advance, beginning with the date of approval of the lease, as annual rental, the sum of One Dollar ($1) per 
acre for the first lease year, and One Dollar ($1) per acre per year, in advance of each anniversary date of the lease, for each 
and every year thereaf ter  during the continuance of the lease. The rent is not to be credited on the royalties accruing to 

• the lessor under thi.~ lease. If  the lease is surrendered or canccicd, no rent accruing to thc lessor will be refunded. 

( 3 )  DILIGENCE, PRIWENTION OF WASTE.--To exercise diligence in the conduct of prospecting and mining operations, to 
car ry  on development and operations in a workmanlike manner and to the fullest possible extent ;  to nei ther  commit nor 
suffer waste to be committed upon the land leased; to comply with the applicable laws of the State in which the land is 

• located ; to take appropriate steps to preserve the proper ty .and provide for the health and safety of workmen ; to surrender  
and return promptly the premises upon the termination of this lease to whoever is lawfully entitled thereto, in as good 

" ' condition as received, except for the ordinary wear m~d tear  and unavoidable accidents in their proper use of the premises; 
no t  to r emove  a n y  b u i l d i n g  o r  p e r m a n e n t  i m p r o v e m e n t  e rec ted  on the  leased p r o p e r t y  d u r i n g  the  lease.  I f  t he  p a y m e n t s  
a g r e e d  ,apon by  t h i s  lease  h a v e  been m a d e  a n d  the  o t h e r  lease t e r m s  and  app l i cab le  r e g u l a t i o n s  h a v e  been  complied wi th ,  t h e  
office f i x tu re s  a n d  records ,  pe r sona l  p rope r ty ,  tools,  p u m p i n g ,  a n d  d r i l l i ng  outf i ts ,  boi lers ,  eng ines ,  a n d  m i n i n g  m a c h i n e r y  
may be removed by the lessee at  any time before 60 days af ter  the lease expires by forfei ture  or otherwise. 

(4) FOREST PRCTECTION.--The lessee agrees: 

(a) Not to cut, destroy or damage timber without prior authority of the Commissioner of Indian Affairs or his author- 
.... ized representative, such authorization to be made only where required by the pursuance of necessary mining operations. 

" i 

1 " • .  . 

; ] i  ' 

(b) To pay for all such timber cut, destroyed or damaged at rates prescribed by the Commissioner of Indian Affairs 
or his authorized representative, such rates to be determined on the basis of sales of similar t imber in ~he vicinity. 

(c) Not to interfere with the sale or removal of t imber from the land covered by this lease by contractors operat ing 
u n d e r  a n  a p p r o v e d  t i m b e r  sa les  c o n t r a c t  n o w  in  effect or  wh ich  m a y  be en t e r ed  in to  d u r i n g  the  per iod  of  t h i s  lease.  

(d) To do all in its power to prevent and suppress forest,  brush or grass fires on the leased land and in its vicinity, and 
to  r e q u i r e  i t s  employees ,  c o n t r a c t o r s ,  s u b c o n t r a c t o r s ,  a n d  employees  of c o n t r a c t o r s  or  s u b c o n t r a c t o r s  to do l ikewise.  To 
p lace  i t s  employees ,  i t s  c o n t r a c t o r s ,  s u b c o n t r a c t o r s ,  and  t h e  employees  of  such  c o n t r a c t o r s  or  s u b c o n t r a c t o r s  employed  on  
the leased land a t  the disposal of any authorized officer of the Indian Service for the purpose of suppressing forest,  brush 
or grass fires with the understanding that the payment for such services shall be made at rates to be determined by the 
Commissioner o f  Ind ian  Affairs or his'authorized representative, which rates shall not be less than the rates of  pay pre- 
vai l ing in the vicinity for services of s imilar character: P~'ovlded, That  no payment shall be made for services rendered in 

'the suppression of  fires for which the lessee, its employees, contractors or subcontractors, or the employees of  such con- 
tractors or subcontractors are responsible. . .... 

• " • : 11 
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(e) To pay for  the. loss of  all t imher  ten inches or  more in d iamete r  occasioned by fires for  which it, o r  any of i ts  cm- 
• ployecs, its conl rac tors ,  s t ,bcontractors ,  o2" the employees of  such cont rac tors  or  subcont rac tors  a re  responsible  for  the s t a r t  '" 

: or  spread,  lhe  assessment  of the value  of  such daumges  to be de termined  hy the Commiss ioner  of Ind ian  Affa i rs  or  his 
author ized rep resen ta t ive  on the basis of the vahle  of such t imber  on sales of  s imi la r  t imber  in the vicini ty .  Also, to pay  

. l iquidated damages  of . . . . . . . . . . . .  _~.'_'(..e_ . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . .  dol lars  ($_ . .~ ,0 .0 .  . . . . . .  ) per  acre  fo r  all  young  t imbe r  less than  
ten (10) inches in d iamete r  dest royed by such fires unless  a lesser  r a t e  of  damages  shall  be approved  by the  Commiss ioner  

• of  Ind ian  Affairs ,  and to pay  all costs for  the suppress ion of f ires fo r  which it, or  any  of  i ts  employees,  con t rac to rs  or  sub- 
. ' cont rac tors ,  o r  the employees of  such cont rac tors  or  subcon t rac to r s  a r e  responsible.  

( / )  Not  to burn  rubbish, t rash ,  or  o ther  inf lammable  ma te r i a l s  except  wi th  the  consent  of the au thor ized  represen ta -  
" • t ive of the Commiss ioner  of  Indian  Affairs ,  and not to use explosives  in such m a n n e r  as to sca t t e r  inflamma'b]e ma te r i a l s  ori t 

:. the  sur face  of the land dur ing  the fire season, except  as  au thor ized  to do so by such representa t ive .  

(5) DF, VF, I,OP,~IENT.~The land described here in  shall  not  be held by the  lessee fo r  specula t ive•purposes ,  but  fo r  m i n i n g  
• ' ' " the  mine ra l s  specified. The lessee shall  begin ope ra t ions .wi th in  . . . . . .  ~8_ . . . . . . . . . . . . . .  months  f rom the  effective da te  of  th is  

lease. The  lessee shall  spend a n n u a l l y  in ac tual  min ing  opera t ions ,  development ,  and improvements  upon the leased land, 
• or  for  the benefit  of the  leased land, including the annua l  ren ta l ,  not  less than  . . . . . .  ~ , ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i 

. . . . .  - . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Dol lars  ( $ ~ . , 0 0  . . . . . . . . . .  ) per  acre, The  lessee shall file with the Super in tenden t  an i temized 
: . :" s ta tement ,  in duplicate,  wi th in  20 days a f t e r  each lease year,  of  the amount  and c h a r a c t e r  of  the expendi tu res  d u r i n g  the  

; ' : lease year.  The  s t a t emen t  mus t  he certified under  oath by the lessee or  its agent .  I f  the lessee fai ls  to d i l igent ly  develop ~: 
" ;  o r  opera te  the  mine,  except  when opera t ion  is in te r rup ted  by a s tr ike,  an act  of  God, or  casua l ty  not  a t t r i bu t ab l e  to the  

• ' : .~ , lessee, this  lease will  be subject  to cancel lat ion.  Wheneve r  the  Sec re t a ry  of  the In t e r i o r  or  his au thor ized  r ep re sen ta t ive  
" : ¢ c o n s i d e r s  the market ing:  fac i l i t ies  inadequa te  or  the economic condit ions unsa t i s fac to ry ,  he m a y  au thor ize  the  suspension 
• " " ' of  opera t ions  for  such t ime as  he considers  advisable,  but  th i s  does not  release the lessee f rom pay ing  the  advance  annua l  • 
, . ..- . •rental .  P a y m e n t  of  min imum roya l ty  will  not  excuse comply ing  with  the provis ions  of this section. 

. :  i f ! :  
• " :i ! !', , ( 6 )  I~IONTIILY S T A T E M E N T S . - - T o  keep an accura te  record  of the m i n i n g  operat ions,  showing  the sales,  prices,  dates ,  
. :  ( ' i  :.: " purchasers ,  and the  amount  of  minera l s  mined,  the amount  of  minera l s  removed,  and the gross  receipts ,  and to fu rn i sh  the 

• i. : " ' ' Super in tenden t  sworn month ly  repor ts  befm'e the twenty- f i f th  of  the succeedinF, month.  All roya l ty  and advance  ren ta l  duo 
• . ' . '  ' shall  be a lien on all implements ,  t()ols, nmvable  machinery,  and all o ther  chat te ls  use([ in the opera t ion  and upon all of  the  

i ::" : ~ " unsold minera l s  obtained under  the ]ease. An audi t  of the accounts  and books of  the lessee shal l  be made  annua l ly  o r  a t  a n y  
o ther  t ime directed by the Super in tenden t  by a certified public accountan t  approved  by the Sec re t a ry  of the In t e r i o r  and a t  

! ' " i:. : the  expense  of  the  lessee. The lessee shall  fu rn ish ,  th rough  the  Super in tenden t ,  a f ree  copy of  the aud i t  to t t~o-geeretary [ " 

-, ' ~ " , , .  of  the  In t e r io r  wi th in  30 days a f t e r  the completion of  each audit .  ' - : 

• i :.:-. ' '  " ( 7 )  REGULATIONS.--To abide by and conform to any  and all  regula t ions  of  the S e c r e t a r y  of  the I n t e r i o r  now or  he re -  ' :~ 

' ~. .'.i" :.. .. • : : a f t e r  in force  re la t ive  to such leases inc luding 25 C F R  . . . ~ _ ~  . . . . . .  , and 30 C F R  231. Ra te  of royal ty ,  the  annua l  ren ta l ,  o r '  
: • • . the  term. of the  lease may  not  be changed by a fu tu re  r e g u l a t i o n  wi thou t  the wr i t t en  consent  of the  pa r t i e s  to th is  lease:" . '.. ,, ii 

• ~: '.. . " (8) ASSIGNMENT OF LEASE.--I~]'ot to ass ign this  lease or  any  in te res t  there in  by an ope ra t ing  a g r e e m e n t i n c l u d i n g  agree-  ' " 
":',"~." mea t s  p rov id ing  fo r  paymen t  of  ove r r id ing  roya l ty  or  o therwise ,  nor  t o s u b l e t a n y p o r t i o n o f t h e  leased p r e m i s e s b e f o r e  • ii ii:i i 

r es t r ic t ions  are  removed,  excep t  wi th  the  approva l  of the  S e c r e t a r y  of  the In ter ior .  I f  this  lease is divided by the ass ign- i  
• men t  of  an  en t i re  i n t e re s t  in any  p a r t  of  it, each par t  shall be considered a s epa ra t e  lease under  all the  t e rms  and condit ions ! 

I , ~ : • of  the  o r ig ina l  lease. .. 

" (9) BOND.--To fu rn i sh  to the Super in tenden t  an acceptable  sure ty  bond in the amount  of  ~__:~__.T,~_.O_.I~..S. _~_..a.._f.$_~*e ~: ::!i~!/ 

; . , ..... h ~ O ,  r e O ,  . . . . . . . . . . . . . . . . . .  Dol lars  ( , . 8 , 5 o Q . Q Q  . . . . . .  ). The r igh t  is reserved  to the  Sec re t a ry  of  the  I n t e r i o r  o r  h is  
i ~ au thor ized  r ep resen ta t ive  to increase  the amount  of bond above the sum named.  

i (10) LrQUOR.--The lessee f u r t h e r  ag rees  tha t  i t  wil l  not  use or  pe rmi t  to be used any  p a r t  of  said premises  fo r  any .  " 
..'! ~ un l awfu l  conduct  or  purpose  whatsoe~ er ;  t h a t  i t  w i l l n o t  use  or  permi t  to be ~lsed any  p a r t  of  said premises  fo r  the manu- . "  : 

, - f ac tu re ,  sale, gif t ,  t r anspor t a t ion ,  dr inking ,  o r . s to rage  of  i n tox ica t ing  l iquors or  beverages  in v io la t ion  of  ex i s t i ng  l a w s ,  
' . . r e l a t i n g  there to ,  and tha t  any  violat ion of  this  clause by the  lessee or  wi th  i ts  knowledge,  shal l  r ender  th is  lease voidable  
. ~. a t  the  opt ion of  the  Super in temlent .  • 

i '* ' J  

' , . " '  : (11) INSPECTION.--The leased premises ,  producing  operat ions ,  appur tenances ,  and all  books and accounts  o f  the  lessee 
may  be inspected by the  lessor  and its agents  o r  a n y  au thor ized  r ep resen ta t ive  of the S e c r e t a r y  of the  In te r io r .  

f 

' . , -. ,  ( 1 2 )  DISPOSITION OF MINERALs AND SURFACE.--The lessor express ly  reserves  the  r i gh t  to lease, sell, or  o therwise  dispose 
• •- of  the oil and  gas  and the  su r f ace  of  the  lands in this  lease unde r  ex is t ing  law or  laws h e r e a f t e r  enacted,  such dispnsi t ion to 

:i .. ~ ~ be subjec t  t(~ the r i gh t  of  the  lessee to use as  much of  the su r f ace  as is necessa ry  in the  ex t rac t ion  and remova l  of  the  • 
. . ( . .  ..i ~ -minerals  f r o m  the  leased land.. 

: . (13) SURRENDER AND T~R~III~ATION.--The lessee maY a t  a n y  t ime t e r m i n a t e  th is  lease o r  a n y  p a r t  the reof  upon the  . 

p a y m e n t  o f  a l l  r e n t a l s ,  r o y a l t i e s ,  a n d ' o t h e r  o b l i g a t i o n s  d u e  t o  t h e  l e s s o r ,  a n d  t h e  f u r t h e r  s u m  o f  $5 ,  a n d  i n  t h e  e v e n t  r e s t r i c -  

• t i o n s  have  n o t b e e n  removed , upon a s h o w i n g  s a t i s f a c t o r y ' t o  t h e  S e c r e t a r y  o f  t h e  I n t e r i o r ' o r  his  au thor ized  r e p r e s e n t a t i v e  ' : 

, ! . , . ,  , :  • ( a )  ' . . . . . .  , : 



: . . . . . . . . . . . . . . . .  . : : . :  . . . .  ii., ...... t . . . . . . . .  
' " 3 . . . . .  -" 

• " : /  ' f '  

t h a t  ful l  p rovis ion  ha s  been made  for  the  c o n s e r v a t i o n  and  p r o t e c t i o n  of the  p rope r ty ,  t he  lease to c o n t i n u e i n  ful l  fo rce  a n d  " :~ " 
effect  as  to the  l ands  no t  so s u r r e n d e r e d .  I f  t h i s  lease h a s  been  recorded ,  lessee sha l l  file a recorded  re lease  w i t h  i t s  app l i ea -  .,,'" .. } I~ 
l ion  to the  S u p e r i n t e n d e n t  fo r  t e r m i n a t i o n  of t h i s  lease,  ' . ' . ,  

( 1 4 )  R E L I N Q U I S H M E N T  O F  S U P E R V I S I O N  B Y  T I I E  S E C R E T A R Y  O F  T I I I , ]  INTERIOR.--ShouId the Secre tary  of the Inter ior ,  a t  
a n y  t ime  d u r i n g  the  l i fe  of  t h i s  i n s t r u m e n t ,  r e l inqu i sh  supe rv i s i on  as  to al l  or  p a r t  of the  a c r e a g e  covered  hereby ,  the  r e l in -  ." 
q u i s h m e n t  does no t  b ind  the  lessee un t i l  t he  S e c r e t a r y  h a s  g iven  30 clays' w r i t t e n  notice. U n t i l  t h e  r e q u i r e m e n t s  a r e  
fulfi l led, lessee sha l l  con t inue  to m a k e  all  p a y m e n t s  clue u n d e r  subsec t ions  1 and  2. A f t e r  not ice  of r e l i n q u i s h m e n t  h a s  been 
received by lessee, t h i s  lease  is s u b j e c t  to the  fo l lowing f u r t h e r  conditions: 

( a )  All  r e n t a l s  a n d  roya l t i e s  a c c r u i n g  sha l l  be pa id  d i r ec t ly  to lessor  or  i t s  successors  in t i t le .  
i 

(b)  I f  a t  t he  t ime  s u p e r v i s i o n  is r e l i nqu i shed  by  the  S e c r e t a r y  of the  I n t e r i o r  as  to all  l ands  u n d e r  t h i s  lease,  a n d  lessee 
h a s  m a d e  al l  p a y m e n t s  due u n d e r  the  lease a n d  h a s  fu l l y  p e r f o r m e d  al l  ob l iga t ions  on i t s  p a r t  to  be p e r f o r m e d  u p  to t h e  
t i m e  of  such r e l i n q u i s h m e n t ,  t hen  the  bond g iven  to secure  the  p e r f o r m a n c e  of the  lease a n d  on file in the  I n d i a n  Office s h a l l  
be of  no  f u r t h e r  force o r  effect. 

~ (15)  WATX.'.R W E L L s . ~ T h e  lessee may,  a t  i t s  own ex pense, dr i l l  and  equip  w a t e r  wells  on the  leased p r e m i s e s  anti  a~ ' rees  
t h a t  al l  wells  will  1,e left  i n t a c t  and  properlY" cased a t  the  t e r m i n a t i o n  of  the  lease by  e x p i r a t i o n  of  i ts  t e r m  or  o the rwise .  
Lessee sha l l  have  the  r i g h t  to remove  all  m e c h a n i c a l  p u m p i n g  e q u i p m e n t  ins ta l l ed  by i t  a t  a n y  wells.  

(16) .  DAMAGEs.~The lessee sha l l  conduc t  al l  o p e r a t i o n s  a u t h o r i z e d  in t h i s  lease  w i th  due  r e g a r d  to p r e v e n t i n g  unneces -  
s a r y  d a m a g e s  to vege t a t i on ,  t imber ,  soil, roads ,  b r idges ,  c a t t l e - g u a r d s ,  fences,  a n d  o t h e r  i m p r o v e m e n t s ,  i n c l u d i n g  c o n s t r u e -  - 
t ion,  ope ra t ion ,  or  m a i n t e n a n c e  of  a n y  o f  t he  fac i l i t i e s  on o r  connec ted  w i t h  th i s  lease which  causes  d a m a g e  to t h e  
w a t e r s h e d  or  pol lut ion of  the  w a t e r  resources .  On t e r m i n a t i o n  of  o p e r a t i o n s  u n d e r  th i s  lease,  the  lessee sha l l  m a k e  pro-  

t 

vis ions  f o r  the  conse rva t i on ,  r epa i r ,  and  p ro tec t ion  of  the  pro  pe r ty  and  leave  all  of  the  a r e a s  on  which  t he  lessee h a s  worked  
in a condi t ion  t h a t  will no t  be  h a z a r d o u s  to l i fe  o r  l imb, and  wi l l  be to the  s a t i s f a c t i o n  of  the  S u p e r i n t e n d e n t .  

. . . .  L .  

(17)  LIAnILITY FOJ{ ])AMAC, t , ; .~The h,ssce is l iable  fo r  a n y  and  all d a m a g e s  r e s u l t i n g  f r o m  i t s  o p e r a t i o n s  u n d e r  t h i s  
lense ;  i n c l u d i n g  i n j u r y  to i ht, lessor ,  the  t e n a n t s ,  l icenses  and  s u r f a c e  owners ,  and  for  a n y  and  all d a m a g e  to, or  d e s t r u c t i o n  
of,  all  p r o p e r l y ,  caused  by  t h e  lessee 's  ope , ' a t ions  h e r e u n d e r .  Tim lessee a g r e e s  in save  and  hohi  the  le,~;sor a n d  t he  U n i t e d  
S la t e s ,  i t s  employees,  l icensees,  and  the  s u r f a c e  o w n e r  or  t h e i r  t e n a n t s  h a r m l e s s  f r o m  al l  su i t s  f o r  i n j u r y  or  c l a ims  f o r  

" ' ': ' d a m a g e s  to pe r sons  and  p r o p e r t y  r e s u l t i n g  f r o m  the  lcssee 's  o p e r a t i o n s  u n d e r  t h i s  lease. 

(18)  R o A D s . ~ T h e  lessee m a y  use  e x i s t i n g  roads ,  i f  any ,  o n  t he  l and  and  m a y  cons t ruc t ,  a n d  m a i n t a i n ,  a t  i t s  own expense ,  ":; 
• . "- a n y  a d d i t i o n a l  r o a d s  ac ross  ]essor ' s  l ands  t h a t  a r e  n e c e s s a r y  in c a r r y i n g  on the  a c t u a l  m in ing ,  p rospec t ing ,  a n d  exp lo r a t i on  

• : .work a f t e r  the  loca t ion  of  these  r o a d s  h a s  been a p p r o v e d  in W r i t i n g  by  the  S u p e r i n t e n d e n t  of  t he  . . . . . . .  .~a.. _V~_~.Q_ . . . . . . . . . . . . . . . . . .  .:!( 
Agency .  • The  publ ic  o b t a i n s  no r i g h t s  to these  roads ,  and  u p o n  t e r m i n a t i o n  of  t h i s  lease  or  i f  a t  a n y  t ime  i t  becomes u n n e c -  " 1: : ! 

e s s a r y  fo r  lessee to use  the  road  f o r  conduc t ing  the  o p e r a t i o n s  a u t h o r i z e d  u n d e r  t h i s  lease,  t h e  r i g h t  to  use  t he  r o a d  sha l l  
t h e r e u p o n  cease  a n d  al l  t he  r i g h t s  sha l l  r eves t  in lessor  in acco rdance  w i t h  law. The  lessee sha l l  hold the  lessor  a n d  the  
U n i t e d  S t a t e s  h a r m l e s s  a n d  i n d e m n i f y  t h e m  a g a i n s t  a n y  loss or  d a m a g e  t h a t  m i g h t  r e s u l t  f r o m  the  n e g l i g e n t  c o n s t r u c t i o n  

• ,.. o r  m a i n t e n a n c e  by  lessee of  the  r o a d .  I n s t a l l a t i o n s  m a d e  in connec t ion  w i t h  roads  by  the  lessee m a y  be  r emoved  b y  the  lessee. .  

(19)  INDIAN LAnOR.~The  lessee sha l l  employ  I n d i a n s ,  g i v i n g  p r i o r i t y  to  lessor  a n d  o t h e r  m e m b e r s  of  i t s  t r i b e  in al l  
': pos i t ions  fo r  which  t h e y  a r e  qual if ied a n d  ava i l ab l e  and  s h a l l  pay  the  p r e v a i l i n g  wage  r a t e s  f o r  s i m i l a r  se rv ices  in t h e  a r e a .  

The  lessee sha l l  do e v e r y t h i n g  p r a c t i c a b l e  :to employ  qual i f ied Ind i ans ,  g i v i n g  p r io r i t y  to the  lessor  a n d  o t h e r  m e m b e r s  
of  i ts  t r i b e  a n d  t h e i r  e q u i p m e n t  in tile h a u l i n g  of  a l l ' m a t e r i a l s  u n d e r  t h i s  lease,  i n s o f a r  as  t he  lessee does no~ use  i t s  own  !~ 

" ' ,  e q u i p m e n t  fo r  t h a t  purpose .  I ,essee a g r e e s  to m a k e  specia l  e f for t s  t o  work  Ind iana ,  g i v i n g  p r i o r i t y  to the  lessor  a n d  o t h e r  
m e m b e r s  of  i t s  t r i b e  in to  skil led,  tecbnica l ,  ani t  o t h e r  h i g h e r  j o b s  in connec t ion  w i th  the  lessee 's  o p e r a t i o n s  u n d e r  t h i s  l ease  . . . .  • - 7 " 

. , . :  t /  
- .• . . , . .  

, ' " (20) INSURANCE, SOCIAL SECURITY, TAXES, E T c . ~ T h e  lessee a g r e e s  to  c a r r y  such  i n s u r a n c e  cove r ing  al l  p e r s o n s  w o r k -  - 
i n g  in,  on, o r  in  connec t ion  w i t h  the  leased p r e m i s e s  f o r  t he  lessee as  will  f u l l y  comply  w i t h  the  p rov i s ions  of  t he  s t a t u t e s  : "  '~ ~' 

' :.of t h e  S t a t e  of  . . . . .  ~ i _ z _ O _ n a  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  c o v e r i n g  w o r k m e n ' s  c o m p e n s a t i o n  a n d  occupa t iona l  d isease ,  a s  a r e n o w  
." " in  fo rce  or  a s  m a y  be amended .  F u r t h e r ,  t he  lessee a g r e e s  to  comply  w i t h  al l  t he  t e r m s  a n d  p rov i s ions  of  al l  app l i cab le  l aws  
. ;  

of t he  S t a t e  of  . . . . .  _J~. i.Z..Ona . . . . . . . . . . . . . . . . . . . . . . . .  a n d  of the  U n i t e d  S t a t e s  o f  A m e r i c a  a s  now ex i s t  o r  a s  m a y  be a m e n d e d ,  
• . :~ - p e r t a i n i n g  to Social  Secur i ty ,  u n e m p l o y m e n t ,  compensa t ion ,  wages ,  hours ,  a n d  cond i t ions  of  l a b o r ;  a n d  to i n d e m n i f y  a n d  ho ld  . 

' t he  l essor  a n d  the  U n i t e d  S t a t e s  h a r m l e s s  f r o m  p a y m e n t  of a n y  d a m a g e s  occas ioned b y  the  lessee ' s  f a i l u r e  to  comply  w i t h  
' t h e s e  laws.  The  lessee sha l l  p a y  a l l  t axes  l awfu l ly  levied or  assessed  on the  sale ,  s eve rance ,  prpdzzction, '  e x t r a c t i o n ,  o r  

• r emova l  o f  a n y  of  the  m i n e r a l s  covered  b y  t h i s  lease.  '" 
.i 

J 

( 2 1 )  H E I R S  A N D  S U C C E S S O R S  I N  I N T E R E S T . ~ I t  i s  . f u r t h e r  covenan ted  and  a g r e e d  t h a t  each  ob l iga t i on  u n d e r  t h i s  lease  [: 

• : . s h a l l  e x t e n d  t o  a n d  b e  b i n d i n g  u p o n ,  a n d  e v e r y  b e n e f i t  h e r e o f  s h a l l  i n u r e  t o ,  t h e  h e i r s ,  e x e c u t o r s ,  a d m i n i s t r a t o r s ,  s u c c e s s o r s  

; of,  o r  a s s i g n s  of  t h e  p a r t i e s  to  t h i s  l ease .  -.. . . . . . .  . . . . . . . . . .  -. . . . . . . . .  ..:.. ,." . . . . . . . .  - [ 

J. . • ) . . ,  . . 

• ~ . ,  , !  . , , .  . . . . .  . . , .  . z  , , ,  i ~  | ~  ; ' ~  ' ' ; " ~  ; ~ ' '  " '  ' * '  ' ! : '  ' ~ "  " '  . " ° 
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( 2 2 )  G O V E R N M E N T  E M P L O Y E E S  C A N N O T  A C Q U I R E  L E A S E . - - N o  lease,  a s s i g n m e n t  t he reo f ,  or  i n t e r e s t  t h e r e i n  wil l  be 
app roved  to a n y  employee  or  employees  of  the  U n i t e d  S t a t e s  G o v e r n m e n t  w h e t h e r  connec ted  w i t h  the  I n d i a n  Serv ice  o r  o t h e r -  

. '  wise,  and  no employee  of  the  I n t e r i o r  D e p a r t m e n t  sha l l  be p e r m i t t e d  to acqu i re  a n y  i n t e r e s t  in such  leases  by  o w n e r s h i p  o f  
stock i n  c o r p o r a t i o n s  h a v i n g  leases  o r  in a n y  o t h e r  m a n n e r .  

(23)  CA~'C~:LLaTmN A N D  ]; O I ~ F I , , I T U i l E . - - W h e n ,  ill  t he  op in ion  of  the  S e c r e t a r y  of  the  I n t e r i o r  or  h i s  au tho r i zed  r e p r e -  

: W 

'; ; :i':, ~:II 

• i 

scn ta t ive ,  t h e r e  h a s  been a v io la t ion  of  any. of  the  t e r m s  o r  cond i t ions  of  t h i s  lease be fo re  r e s t r i c t i o n s  a r e  removed ,  t he  
S e c r e t a r y  of the  I n t e r i o r  or  h i s  a u t h o r i z e d  r e p r e s e n t a t i v e  h a s  the  r i g h t  a t  a n y  t ime  a f t e r  30 d a y s '  not ice  to  t he  lessee,  • '~ 
spec i fy ing  the t e rms  and condit ions violated,  and a f t e r  a hear ing ,  i f  the lessee shall  so reques t  wi th in  30 days  of  rece ip t  of  

• .notice,  to  dec la re  t h i s  lease void, a n d  t he  lessor  m a y  t h e n  t ake  i m m e d i a t e  possess ion  of  the  lands .  A f t e r  r e s t r i c t i o n s  a r e  7i;: i !II 
• removed,  the  lessor  m a y  u ~  a n y  a v a i l a b l e  r e m e d y  in l aw o r  e q u i t y  f o r  b r e a c h  of t h i s  c o n t r a c t  by  the  lessee• • . . . . .  .: ... 

I N  W I T N E S S  W l l E R E ( ) F ,  the  said par t i es  have  hcrc .n t ,o  suhscr ibed the i r  names aml afllxcd thei r  seals oil the day ' and  y e a r  
t irol  above mcntioued. .. '  : ..,. ~. 

'" -" .. " v " , " ":" ' .  • / "  

, . .W  . . . .  , re"  ,~ J ~ -  ' ' • ' : , - r ' "  " ' + :  

" " " ' ) . . . .  a n ~  l ~ a v a j o  h a l  C o u n c i l  " - ' ,  - i  / . ~ ' : 7  ' " . , , .  . ,  T ~ I .  

. P. o . . . .  , ~ : : ' - , - ~ - , ~ ' : - : . - ~ . . * ~ . , A . . . S ~ . , ~ _ ~ . t , ~ A _ ~ L ~ r ~ ; Z  . . . . . . . . .  
• . . .  . ...... 7 / : . ,  ~ . . . . .  . , , < _ . ~  . .,.. . 5 )  . < . .  

' , :. .- , .  i , . . l ,  z r  ' . ~ " " ' : " "  " 

• • #. ~ - - ~  . . . . . . . .  . _ ~ . ~ . . ~  . . . . .  ~ . . ~ . _ . _ _ ~ - ~ -  . . . . . . . . .  . . " "  

• " . , ' " • " " . . . . . . . . . .  - . . . . . . . . .  ; . . . . .  " " " 

Z O ~ E L L I  NESTERN MINING COMPANY. " = 
TWO.~VITNESSES T~ EXECUTION BY LESSEE: • : " ,~ 

- . . . . .  i , :  . . . . .  ' ?  - - - -  . . . . .  

• :. ~- . ' :<r , ~  : - '7 ......... 7 ...... 7~ ~- . ' , • . . . .  " ""~ .. 

. . . . . . . . . .  / - .  O .  - 
• / - . . . . . . .  : . . . . . . . .  i~ . . . . . . .  " - ' < ~ - ~  . . . . . . . . . . . . . .  ~ - ~ - -  - : - '  

_ . ' . , ~ . ~ .  "2~.~,~,7/ . • . ~ / s ~ .  . D.REA D I B E C T O R  
t ' ~ z  Z ,  O, Letter . f f " ~  1 -s,,, . _  ,, 2 , .  " 7  . v ~, 

• , 3 / ~ ' l ~ . - Z ~  " " ' " ~  " i t i e " ~ ~ W ' h : L ~ t G M E N T  O F  L E S S O R  " -. ' .  t " ' .  . / " -  

: . . . . . . . . . . . . . .  .. . u . . . . . . . . .  -t. : . . . . . . . . . . . . . . . . .  .. ~ .  . . . . . . . . .  . ~'-' : . . . , z : . .  . . . . . . . . . . . . . . . .  ' , t o  m e  k n o w n  t o  b e  t h e  i d e n t i c a l  p e r s o n  w h o  

e x e c u t e d  t h e  w i t h i n  a n d  f o r e g o i n g  I e a s e ,  a n d  a c k n o w l e d g e d  t o  m e  t h a t  . .  . . . . . . . . . . .  e x e c u t e d  t h e  s a m e  a s  . . . . . .  

f r e e  a n d  v o l u n t a I T  a c t  a n d  d e e d  f o r .  t h e  u s e s  a n d  p u r p o s e s  t h e r e i n  s e t  f o r t h .  {}  . " / C -~  I) ' ' . : ' . " .  
• 

• . . . _ . . L . :  . . . .  ;, . . . . . .  : . .  . :  

M y  commiss ion  exp i r e s  N o v e m b e r  1 4 ,  1 9 6 4  - ~ ... .. Notary Public,,.... <'. 
- . . . . . . . . . . . . . . . . . .  ~ . . . .  ?. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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R.  ~1, L A C Y  
CHIFF GEOI=HYSICIST 

A M E R m C A N  $ M E L T B N G  A N D  R E F I N I N G  C O M P A N Y  
G E O P H Y S I C A L  DIV IS ION 

~,~42 :~ S O U T H  7 0 0  W E S T  

SALT LAKE CITY, UTAH 84.|19 

August 263 1965 

,3. N. C. 
SEP ,3. t (/5 

Mr. J° J. Collins 
Revere Copper & Brass Inc. 
230 Park Avenue 
New York, N.Y. !0017 

GEOPHYSICS 
WHITE MESA COPPER DISTRICT 
C OCONINO COUNTY~ ARIZONA 

Dear John: 

Although there appears to be no further interest in the subject 
prospect, you would probably be interested in the results of the geo- 
physical tests over the area. 

Mr. W. G. Farley~s memorandum of August 4 is enclosed and this 
indicates the results of a resistivity test line. The results indicate 
that resistivity would be applicable in this case. It is possible that 
the resistivity low over the mineralized area might be related to a 
higher degree of fracturing of the rock and higher moisture content in 
the fractured zones. As you know, the two aeromagnetic test lines flown 
over the area suggest an intrusive in depth, which suggests that the 
slight doming in the overlying sandstones and fracturing may be related 
=o the intrusive. Whether the copper mineralization may be related to 
the intrusive is a matter of conjecture. 

~RJL:ao 
Enc. 

Very truly yours 3 

co: C/P. Pollock, w/enc. 
VW. E. Saegar= 
W. G. Farley 

- 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

%%%% 

August 4, 1965 

MEMO to R. J. Lacy 

Mr. John Collins of Revere Copper and Brass 
requested that I try resistivity on the White Mesa 
Copper District after noting more water and clay in 
the better copper oxide zones. It was felt that 
resistivity might be an indirect aid in mapping copper 
values. 

During the last half of July, 1965, a test I. P. -- 
resistivity traverse (SE corner Eli claim to NE corner 
Ida M. Smith claim) was run east - west across the 
West ore zone using a i00 foot and a 200 foot wenner 
electrode spacing. These electrode spacings were 
choosen because most of the copper oxides occur within 
i00 feet of the surface. 

I. P. showed no anomalous values as expected. 
The I. P. response was zero over both barren and 
mineralized sandstone. 

Resistivity values were very high. With the i00 
foot electrode separation resistivity values were greater 
than 19~000 ohm.feet over the barren zones and from 
I0,000 to 19,000 ohm.feet over the mineralized zone. 
With the 200 foot electrode separation resistivity 
values were greater than ii,O00 ohm'feet over the barren 
zones and from 8,000 to ll,000 over the mineralized 
zone. 

If ASARCO should become interested in the property 
in the future, i believe that resistivity would be a 
definite aid in outlining the general mineralized zones. 

WGF/ce 
cc: CPPollock 

WESaegart 
JJCollins 

W. G. Farley~/ 
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J. J. COLLINS 
GENERAL MANAGER MINING DEPT, 
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~ - C O P Y -  9 
Revere Copper and Brass Incorporated 

E X E C U T I V E  O F F I C E S  

2 3 0 P A R K A V E N U E Telephone: MUrray Hill  9-6800 
N ~. w Y o R K ,  N .  g .  1 0 0 1 7 Cable: REVERECOP - -  NEW YORK 

J. H.  C, 

Ha~l~y ~ ~awley 
P, o. B~x 59~h.. 

Dea~ Mr.. R~rd~ 

" YeS ~ y~i!:~y disp~ae ef e~ sample rejects 

~ell b e " ~ v e , t ~  ~e  F~. J. E. 8ou~tright~ ef ~ e r i e a n  Smslting, 

if ~onvemisnt for you %0 de so. Although w~ aband~ar~d the 

AUG 'a 1965 

coppsr prospect rear Fage~ you man be sure -ae greatly appra- 

Z 

Vew ~aly y~arS, 

John J ~ C e ~ n s  

a~C:~asb 
• / 

cc : J.H. Courtrigh~, Tucson 

• . , : . . .  
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~emorand.U m For: 
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New York, July 20, 1965 
JilL 26 1.985 

~ r . C . p , "po  ]~ ~' O C ~  '~ " ' " -  l . 1 ~ - J ' H "  C "  

.s o . . . . . . . . . . .  ' - - - - -  JUL 2 6 1965 
pREPAR¢'AN~WERS"'HANDLE . . . .  

Whl ~e HeSa Copper Prospect Nea~ ,.,,, = __.._.._. 
Pa:ge,:. Ar!.zona.. t=t,=¢-.#,,~.-- '~ '~'~-- ' -  . 

" Es~r |mates  of or@'reserve, me~a|~urg~"and general f e a s l b l l i t y  have been 
made by Co~rtr tght ,  Snedden,:cHeen, WeisS, ~ ,  9oyack and Waidler. These 
estima~es are based on vls'~¢s to thep roper t y  ~by most o f  these men (some, at 
Co l l ins  =, request) a n d  on data ¢~mpI|ed by Colt ins. 

~ The aata of  Col t lns :are based both on. ol~d Informat ion (mostly o|d d r i l l  
hole tamp! ing of  incomplete ~and-que~tionable natur'~) ~ and on new'drt 1 t ing done by 

, c - _  

Ore reserve estimates o f  various classes range from 15 to ~0 million 
cons at grades between ,3and ~ Cu. TheF~ may .b~ a po ten t i a l  of double th is  
tonnage of  materia~, but'~ ~.IS ~OU]d Only ,b~ determined by considerable addi t ional  
d r | l l i n g  (]ow cost) .  Waste/ore rat ios range wi th in  0. |  and 0..~, 

A bastn- t |ke aqui fer  w| th a large water supply has been studied by the 
U,S.~S.  Zonte l | i~s we|| (producing at ~00 g.p.m.) IS 8 miles from the property 
and on the edge of  the aqui fer ,  The center of  the aqui fer  is 7 mites far ther  
away, from which point  there wou|d be a to ta l  pumping head o f  1000 ~. 

• : .  ? 

. 

Direct and lnd | rec t  operat:ing costs, oncluding mln|ng at |5¢ per ton, 
are 7~;¢ to 8e¢ per ton on the basis of  lO,O00 tons of  ore per day. Since ti~e 
sandstone ore is f r | a b l e ,  the cost of  mining by rooter and scraper or shovel- 
ioaders w~li  undoubtedly be low and not to be compared wi th cost ~¢ open p i t  
mines such as S l i ver  Bel I 

Capita| |nvesCment has been est|mated at $6.5 m i l l i o n .  ThiS involves 
a plant  wTth crushing and grtnd|ng to m|nus 15 mesh, f o I | ~ b y  a counter- 
current leac~t~ 9 s y S ~  wJth ~g m~nutes ¢o ~ ~ S  o f  ¢o~ac¢ t ~ e  91ving 
Fecoverles o~ 8 ~  r ¢ 0  ~ "  

These f ~ g ~ s ~ : n d | ~ e  a retu~n on tnvest~ent of  a ~ u t  ~ before taxes, 
using 31¢ ¢u. Due to the ~p~et.enass of  dace= ~ e v e ~  th i s  f igure o~ ~ is,  
I am sure, much l¢~er than can u l t imate ly  be at ta ined. 

Th|s is only a prospect, but a promising one, which has been very 
incompletely exp|ored. HeCallurglcal tests have consisted of only a few samples 
of  a few pounds each; There is ,  as yet ,  no basis fo r  sound f e a s i b i l i t y  estimates, 
and a l l  estimates have necessari|y been conservative. In my opinion, fu r ther  
exp|oraN-tTon and metal}urgfcal  tes t ing are warranted, but only under a renego¢iated 
d e a l w | t h  Zonte]~i.  I bel ieve i t  is Hr. ¢o l i l ns  | opinion that ,  due to Zonte l ] i=s 
serious f inanc ia]  s i tuat ion= a ~ m o r e  favorable agreement can be reached. 
There are no competitors. Revere has spent $30,000, and they have advanced 
$SO.,O00~tO'Zontelii w i th  the a b i l l t y  to foreclose. 

. ' . .  - . " k - 
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Hr, C, P. Poltock -~-  July 20~ 1965 

in summary~ I t  |s my recommendation ( 1 . )  ~hat the present  agreement be 
allowed to ]apse, (2 . )  that Mr .Co l l ins  should negotiate a more favorable agreement, 
and ( 3 . )  tha t  a d d l ¢ i o . a i  d r 1 1 | | n g  and m e t a | i u r g | c a t  t e s t i n g  amounting to  a cost of  
~50,000 to $100,000. depending on results,  should be undertaken. These three 
ac~ivtt |es can be carr|ed on in a more-or~iess overlapping manner. 

A1though this prOSpect has commercial potential ,  i t  could not, at best, 
represent a highly prof~¢ablebuslness. 

CC-EMcLT i ttmann ~enyon RI ~hard 

r•• 

. .  . .  
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°~ Copy to Courtright 719165 
NtcL.~.itt~'cj~ 

E.. JUL ~J~!~": 
Revere Copper and Brass Incorporated 

J o h n  H. E i k e n b e r g  
Pzesident 

Executive Offices 

. . . . .  - - -  2 : - :  . . . . . . . .  2 - -  

J. H .C .  

JUL 12 1905 

230 Park Avenue 

New York 

July 7, 1965 
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Fm. E. McL. Tittmann, Chairman 
A~erican Smelting and Refining Company 
120 Broadway 
New York 5, N. Y. 

Dear Ed : 

Just a note to advise that the 
-) period in which we may give notice has 

been extended to June 21 in the matter 
of the Zontelli properties. 

JHE :B 

S inc~rely, 

/ 

/ 
! 

/ 



E. l%cL. TRtrr~r~ 

JUL 7 1965 

John H. Eikenber~ 

Pzesidenl 

C v e ~  "%'~ ~ ~ . ' ~c~ , .L '~ . , j . * "  ..... Copy to C o u r t r i g h t  7 / 8 / 6 5  
~ - . ~ .  ~ H J  L ~  ~,jJ~,~.~,. ~ . . ~ : ~ ,  • 

Revere Copper anted Brass Ine6r porated 
d. N. C.  Executive OIfiees 

~ 230  Park Avenae 

' New Y o s k  17, N.Y. 

July 6, 1965 

JUL 1 2 ]965 

Mr. E. McL. Tittmann, Chairman 
American Smelting and Refining Company 
120 Broadway 
New York, N. Y. 10005 

Dear Ed: 

With reference to our conversation of 
last Friday, it looks as though our trial period 
for the investigation of the Zontelli Western 
properties will be extended for two weeks from 
July 7. We will know for certain tomorrow. 

This can give us sufficient time to ar- 
rive at a logical decision before investing any 

more sums. 

JHE :B 

Sincerely, 

J 

!I 



AMERICAN SHELTING b2¢D REFINING COHPANY 
Tuc s on Arizona 

July 2~ 1965 

J. H . C .  

JUL 13 1965 

e. 

PERSONAL-CONFIDENTIAL 

Mro T. A. Sne.dden~ G=n~ral Manager 
United States Mining Department 
#c~erican Smelting and Refining Company 
P~ O. Box 5795 
Tucson~ Arizona 8570~ C_.~]0~ " 

WHITE HESA 
Cost Estimate 

Dear Sir: 

O~ Thursday~ July I~ Mr. C. E. Nelson requested a co~: 
esti~:c.:~o on the Nhite Mesa property. 

"iL.~ follo~ing information was given to Mr. Nelson by phone 
aft_-~ o ::onsulZing with Kenneth Power~ who visited the property and 
~,~td, ,~ Jera! tests at Silver Bell on grab samples taken off the 
du~:~po Odr. Power's findings are listed in his report of January 
25~ 1965.9 I also consulted Mr° Courtright~ who in turn telephoned 
~r~ John Collins~ of Revere Copper and Brass~ Inc.~ to obtain 
additional information. 

~r~ Collins stated that the deadline was July 7 or 9, depending 
~.~: 2he interpretation of their agreement with Zontelli Western 
).51 ~Z Co~,npanyo Also~ their lawyers in New York had stated that 
t~:~ .~!tle to the property was presented to them June 28~ and a 
cl in their a=reoment stated that no d~cision had to be made 
u;. ! thizty d~ys after receipt of the title. The thought was 
ti~q~g they could negotiate an extension of two weeks from today, He 
also mentioned that the titles were "fuzzy" and that our lawyers 
si~ould contact At£orney Alfred Be Carr~ of Evans, Kitchel ~ Jenckes, 
Phoonix~ who conducted the investigation for Revere Copper. 

Within two weeks from today~ Revere can exercise their right 
to agree to spend $50~000 over the next slx-month period. At the 
cn~ of that time they must vacate the property or buy it for~ plus 
or inus~ $1,200~000. 



Mr° To A~ Sn~dden Page 2 July 2~ 196S 

The figures for the estimate are rough and are based on the 
fol lowing: 

P.~r, Po~v~r estimated the leaching cost ~o b~ I0¢ per lb, cu. 
produced. This was flgu~ed on S z l v e r  Be!l~s cost of 8¢ escuiat~d 
to 10% per lb, cu, produced~ Acid was figured aZ 2.? Ibs. per lb, 
cu~ Iron was figured z~ i®3 Ibs, scrap par lb. cu. This ore 
would not require much acid or iron Zo leach~ which ~e figured 
would abou~ offset the added haulage of  these materials to the 
property. The water nould come from a large basin IS miles away 
at a 1000~ft. !~f~ S~Iver Bell has about ~he same lift at a 
distance of !0 miles. 

Royal£y on the ore is on a sliding scale which we do no~ know. 
Thus~ using a rough estimate by John Cellins~ we estimate: 

Collins Estimate 
.25% cu° ore 
Return 5# cu. @ $.25/Ib. cu~ 
Direct operating cost: Mining 15e/ton 

ore~ plus leaching cos~, plus 
royaity 

ODcra:~in~ g~ profit less indirect costs 

$ .zs 

,75 

ASARCO Estimate 
~z~~-i-Fre 

Ro'~urn 5# cue @ 857~ recovery ~ 25¢/ib. cu, $1.06 
Direct operating cost: Mining .~ waste 

to i ore = 19.5¢ ton o re~ plus leaching, 
plus royalty o80 

Operating profit less indirec~ costs ~ ,  

~ e S  just receigod from Collins shot~ an average grade of 

o33% cue oreq~/~>~ ( ~ ~ ~ ~ 
6~# Cue X 85% recovery = 5°6# x 25¢ 
Direct operating cost 
Operating profit loss indirect costs 

$1.40 ',~-9' 
.80" ? ~ 

1?~e above figures are based on an ore grade of .25% cu. and 
~33.% cue The drilling and sampling of the drill holes by present 
and past o~.ners cannot b.~ relied upon, Hr, Collins is now 
attcnp~ing ~e evaluate the grade of these holes with interspaced 
holes~ All holes were drilled in the location Of the mine~ which 
sho~:cs an ore reserve of 4~000~000 tons. ~ This is only a portion of 
the ~esa~ ~H%ich is about one mile wide and five miles long. The 
ore appears Zo continue throughout the enZir~ mesa, Th~ mesa is 
!90 ft~ above the level of the general ar=a~ and the ore appears 
~o extend I00 fro below ground !evo l £or a to~al depth of 200 £Z. 
cf ore. Of th~ .5 to I was~e-to-oro ratio) about I/2 of the 
~:asZe iS wind-blown sand on top of the mesa. 

/i 
i 1 

J 
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~r. To A~ Snedden Page 5 July 2~ 1965 

Plans for a more de~ailod study are being made~ as w e ~ l  as 
an investigation of Zhe reporz~d cosZ of poak power az .3¢ kwh. 

Yours very truiy~ 

c,.. CgNe!son 

Ro B~, Neen  
~4anage r 
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Memo for Record 

White Mesa Copper Page, Arizona Laboratory Leaching Tests 

St. Louis University July1965 

The material consisted of four grab samples I took in 
the Zontelli pit in the middle of June 1965. 

No. I B was brown limonitic sandstone from the upper 
par~ of the pit with no evidence of copper. It assays 0.18 % Cu 

No. 2 was light grey sandstone with a faint green tint. 
It averages about 1/4 % copper. 

No. 3 was greener. It assays about 1/2 % copper 

No. 4 was blue sandstone which I quessed might run 1-2 % 
because it is fairly common in a pit which was not profitable. Actually 
this sample assays up to 6.84 % Cu in the finer sizes. 

The St. Louis figures indicate the necessity of grinding 
to ~inus 16 mesh and the desirability of going to minus 32 mesh. The 
copper minerals are soft, and the quartz grains are largely plus 32 mesh, 
or their clusters break up at minus 32 mesh. 

The optimum acid is probably 1/3 normal, as 0.25 N is only 
rarely less efficient than 0.5 N 

Recoveries of 99% were made after 30 minutes of agitation 
in a Mixmaster. The violence of this kind of agitation may have a bearing 
on the high recoveries, which may be difficult to duplicate in commerical 
practice. Nevertheless the goal is clearly indicated. 

I 

J 
rj 

! 
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TABLE I, LEACHING EXPERIMENTS ON ARIZONA COPPER ORE 
at St. Louis University, July 1965 

for Revere Copper & Brass Inc. 
Ratio of sample to acid 1/40 wt~t Time - 30 minutes Temp+ 22 ° C 

Samp. 

1B 

1B  

2 

2 

2 

2 

2• 

2 

3 

3 

• 3 • 

4 

4 

4 

4 

4 

4 

4 

4 

Size conc 
mesh H2SO 4 

-16 

-16 

~ -8+16 
-8+16 

~ -16+32 
-16+32 

-32 

-32 

-16+32 

-16+32 

-32 

-32 

-8+16 

-8+16 

-8+16 

-16+32 

-16+32 

W16+32 

-32 J 
/ 

32 / 
/ 

"32 
// 

0.5 N 

0.25N 

0.5N 

0.25N 

0,SN 

o.25~ 

0.SN 

0.25N 

O,SN 

o.25N 

0.5N 

0.25N 

1.ON 

0.SN 

0.25N 

1.ON 

0.5N 

0.25 

1.ON 

0.SN 

0.25N 

concentration of 
Cu extracted from 
sample in % 

0.180 ' 

o. 18o 

o.26o 

O. 220 

0.160 

0.150 

0,380 

0.390 

o.58o 

0.612 

o.58o 

o.48o 

I i 1.70 

5.50 

5.04 

2,34 

1,14 

1.96 

6.84 

6.40 

6~54 

4 

Cu content 
of residue 
in% 

0.020 

O.OlO 

o.o15 

o. o15 

<o. 006 

~o.oo6 

42o.006 

~o.oo6 

0.002 

0.002 

0.002 

0.002 

0.046 

0.020 

O.110 

0.006 

< 0.006 

o.560 

<0.006 

0.034 

0,020 

% Extraction 

90.0 

94.4 

~ 94.2 
93.2 

96,3+ 

96.3+ 

( 98.4+ 

98.5+ 

99.5 

99.5 

99.5 

99.5 

/ 97.4 

99.7 

97.8 

99.8 

99.5+ 

78.0 ~ 

99.9+ 

99.9~ 

99.96 



Sli~Louis University, July 1965 

!IF by 
Dr. V. T. Allen - C. B. Belt Jr. 

for 
Revere Copper & Brass Inc. 

LEACHING EXPERIMENTS ON 

ARIZONA COPPER ORE 

PART TWO 

METHOD OF ANALYSIS. 

The ore samples were ground by means, of iron mortar and pestle to 

pass 8 mesh (2mm). Three sieve fractions were separated by screening: 

-8+16, -16+32 and -32 mesh except for sample 1 b which was run as received. 

A sample of 1.25 grams of ore was leached for 30 minutes and agitated with 

the Sunbeam Mixmaster Junior as described in the previous report. The 

copper content of the leach was determined in the solution of acid by atomic 

absorption spectrophotometry using a Perkin Elmer model 214. Standards were 

made up from copper metal in a 0.2 N acid solution. After 30 minutes of 

stirring, the leach was completed. The acid solution was separated for 

analysis and the residue was washed from the bottle on to a filter paper, 

washed, and dryed. The dry residue was scraped from the filter paper in to 

a 30 ml Teflon beaker and treated with 20 ml 48% HF and ~ ml con H2SO 4. The 

samples were heated to dryness and the residue leached with hot 1 N HC1 and 

decanted into a 25 ml volumetric flask and run for copper. The insensitive 

Cu line 2492.14 A was used. This gave a limit of detection of 3 ppm or 0.006% 

Cu in the original sample. For samples showing a very low Cu content in the 

residue, the more sensitive Cu line 3447.54 A was used (see samp. 3 in table) 

and the Cu-cbntent of these residues estimated to be 0.00~%. This line has 

a limit of detection of O.O1 ppm in solution or 0.0002% in the residue. 

REAGENTS ~ 

All reagents used were of A.C.S. quality. All water used was demineral- 

ized. / 
/ 
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REPORT ON THE EXAMINATION OF THE 

WHITE MESA COPPER DISTRICT OF THE ZONTELLI WESTERN MINING CO. 
NEAR PAGE, ARIZONA 

By 

John J. Collins, July 15, 1965 
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Summary and iConclusions 

The White Mesa Copper deposits are located twenty miles south of 
Page, in Coconino County, Arizona, in the Navajo Reservation. They are 13- 
18 miles east of a major north-south highway. The railroad is one hundred 
twenty-five miles to the south, at Flagstaff. Page has an excellent airfield 
for the twln-engine planes. Daily flights•connect with Phoenix 1 1/2 hours 
away and Salt Lake City two hours distant. • 

The White Mesa copper prospect was recommended as an exploration 
project ~mder the Revere-Zontelli Agreement because the occurrence is unique 
among sandstone copper deposits in having many features in its favor: ~ 

I. Lack of Water was the previous major obstacle but Zontelli 
Western Mining Co. developed m major ground-water basin a dozen miles south 
of the copper zone. It has a total vertical head of less than one thousand 
feet between the •bottom of the aquifer and the copper deposits.The Navajo 
water department has promised to let us take all the water we want. 

2. All the copper in theore dissolves •in half an hour in week acids 
when crushed to 32 mesh and agitated. Acid • consumption is low as no alkaline 
• minerals are present. Inspection and tests by an American Smelting leaching 
expert (Mr. K. Power) confirmed the ideal qualities of this ore. Tailings 

"disposal is no problem as to space nor to drainage. 

3. Mining costs should be very low as the ore is in low plateaus or 
hills, the overburden-to-ore ratio is probably I-IO, and short hauls are 
available. The soft fractured sandstone should rip easily and scrapers would 
allow very selective mining, The ore shatters to sand in a coarse impact 
crusher. An American Smelting Mining Engineer (Mr. W. Waidler) estimated 
costs at 15~ per ton. 

4. Capital investment costs should be very low. There is no need to 
buy mining equipment as there are several substantial earth moving contractors 
who should be interested and competitive bidding would give us a fair price. 
The crushing aud grinding plant needs only low-energy, high-volume, short-life, 
second-hand equipment because the ore shatters readilyto individuel sand grains. 
An iron precipitation plant is a cheap installation. No townsite is needed as 
the Navajo can continue in their normal mode of life •and the white employees 
can live ~ Page, •only twenty miles distant. Office space is available in Page. 

5. The whole copper district is available free of competition; as all 
the privately-o~ned mining claims are held under lease or option-to-purchase, 
and the balance is Navajo Tribal land which the authorities have volunteered 
not to open to any other copper mining interests until we have decided what 
ground we want I, There are no neighboring residences nor installations which 
could hinder our activities. 

i 

! 

/ 

/ 

! 

7 • 

! 
/ • 

i . 

@ " 

i • 

• . . , 



-2- 

6. Labor is available from the Navajo, many of whom are excellent 
workers. They are not unionized. The minimum wage is one dollar twenty-five 
cents per hour and technically-trained men get one dollar fifty cents. 

7. Two transmission lines(69,OOO and 345,000 volts)cross the property 
from the Glen Canyon hydroelectric plant and the NavaJo Tribe has at its dis- 
posal a large block of power. Off-peak rates would be very favorable and the 
Tribe has no other outlet scheduled. Theplanned Warm Creek coal-burning, 
generating plant will be in the vicinity. This should be an area of surplus 
power. 

Ore reserves of the West Orebody are described in the following section. 
In addition, many copper outcrops occur in a zone three to six miles to the East9 
in similar favorable conditions but the initial drill holes have failed to cut 
ore. This probably means the major ore reserves is in the West Orebody 

/ 
! 
/ 

! 
/ 

/ 
/ 



Cutoffs: 

Block 

2-NW 
3-W 
4 - ~E 
5-s 
6-E 

S Denn 

-3- 

West 0rebody Reserves 
White Mesa Copper Prospect 

Ore 0.2% Cu, waste 0.10%, 13 cubic feet per ton 

Copper 

0.37% 
0.38% 
o.4o% 
0.43% 
0.34% 
0.37% 

0.37% 

95% 
Confid. Tonnage 

Ore " Overburden 
3,~,000 300,000 
3,300,000 500,000 

780,000 
1,000,000 60,000 
1,750,000 200,000 

10,430,000 -l~Q60,O00 " 

17,000,000 " 1,200,000 

Ore 
Block 

2-NW 
3-W 
4 - N~ 
5-S 
6-E 

i - S Denu 

Thi cknes s 
Ore 

50ft. 
55 
8O 

51 

73 

OB 

• 4.Sft. 
8 
nil 
3 
4 

4 

5 

Area No. of Holes 
S~. ft. _ Ore Waste 

1,25o,ooo 15 
935,000 96 
150,000 13 
270,000 30 
620,000 59 

3,225,000 213 

3,000,000 

6 = 28% 
13 = 12% 
2 = 13% 
nil 
2=3% 

23 

27 .I = 3% 

/ 
/ 
/ 

/ 
/ 
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Reserves 

Grade 

The above table was derived largely from electronically 
calculated Zontelli drill hole data, but the averages for the holes were 
combined by hand on an unweighted basis. Hence the figures are not pre- 
cisely correct, but they are well within the range of accuracy of the 
sampling data. The Shattuck-Denn drilling was widely spaced, and the agree- 
ment with the closely-spaced Zontelli dr~lllng is noteworthy. 

The grade figures are considered conservatively about 20% 
because the Zontelli drillers allowed the dust to blow away, and the copper 
is in the dust, not within the sand grains. Futhermore Shattuck-Denn core 
drilled, dry, using compressed air. Their core analyses averaged 1/3 higher 
than their cuttings, which constitute the figures used here. 

We have re-drilled near four Zontelli holes with a reverse 
air circulation vacuum drill from which no dust escaped. The results are 
equivocal, presumeably because we are not sure how close our holes are to 
the Zontelli holes, which had been filled and obliterated. Not only did 
the survey location often disagree with the area of sampling discoloration 
on the ground,but there is no assurance as to the relationship of the sample 
dump and the drill hole. 

Statistical analysis 

/ 
! 
! 

! 
i 
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Tonnage 

Tonnage figures are based on a specific gravity of 2.5, 
derived from weighing blocks of ore from the Zontelli Pit and by reference 
to previous measurements. This means thirteen cubic feet per short ton. 

' Tonnage was estimated as a generalized average •of the drill 
boles for total area of the ore blocks rather than by calculating areas of 
influence for each drill hole.For example, block 2 NW has a surface area 

• of ~,250,000 square feet. However, six of the twenty-one holes ( 28% ) are 
in waste, so it was considered that 28% of the area would be waste and should 
be deducted from the •gross area. The net ore amea was then multiplied by the 
vertical tons, which was derived from the average thickness of the ore. • 
Net tonnage of overburden was calculated in the same way. 

Study of the Zontelli data shows that manyh01es stopped in"ore". 
T h e  electronic count of 236 holes is: • • 

In 123 holes the bottom analysis is 0.2% or higher ( 1/2 of total ) 
7 o  -,, ,, ,, • ,, • . o . 3 .  " - ( l / 3 .  " " ) 
~ 6  ,, , , : .  , ,  , o , ~  ,, : , ,  ( l / 5  . " ) 

This means there is considerable opportunity to increase the tonnage in depth. 

Some fifty sites have been selected for deepening, roughly at 
spacings of two hundred feet or greater. It seems likely that the average 
depth of ore can be increased to the Shattuck-Denn figure, Among the twenty- 
eight Shattuck-Denn holes the following bottom i n  "ore": 

16 holes at 0.2% or higher 
8 " " 0.3 " " 
4 " " 0 . 4  

In addition some peripheral ore should be found, for example, ~ 
southeast of the California claim and north of the Little Dick. Copper Hill 
has a little tonnage and the Zontelli Pit •structure should persist to the 
south of the drilled area. The rock knob north of the West 0rebody Mesa has • 
some copper. The Dutchman claim , i i/2 miles to the southeast, has been drilled 
and proven to contain a small tonnage of good grade ore at very shallow depths. 
Geochemical prospecting may indicate other targets adjacent to the West Oreb0dY• 
lifting total tonnage to a potential 20,000,000. 

! 

/ 
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PURPOSE AND SCOPE 

This report describes the results of the "30-day examination period" 
provided for in the Zontelli-Revere Agreemdnt dated May 25th, 1965. This 
interval was inserted in the agreement to allow time for a check on the title 
documents by our attorney in Arizona and for a study of the 500 Zontelli drill 
holes and for a reconnaissance of the surface geology. Field work actually 
began June 3rd and concludec}, for the purpose of this report, on June 30th, 
although work is actually continuing. 

T h e  f i r s t  ob j ec t i ve  of the  f ie ld  w o r k  was  to c o n f i r m  the c o r r e l a t i o n  of 
g e o c h e m i c a l  p r o s p e c t i n g  of  soi l  and  r o c k  o v e r  the  p r e v i o u s l y  d r i l l e d  a r e a s ,  
on  both  o r e  and w a s t e .  In  J a n u a r y  a two-day  t e s t  had been  m a d e  on v a r i o u s  
types  o f  s a m p l e s  and t h e s e  i n d i c a t e d  the  d e s i r a b i l i t y  of the  m e t h o d .  When  
the  va lue  of  g e o c h e m i s t r y  w as  p r o v e d  h e r e ,  i t  was  u sed  to p r o s p e c t  fo r  
e x t e n s i o n s  of  the  W e s t  O r e b o d y .  Suf f i c i en t  t a r g e t s  w e r e  found wi th in  a w e e k  
to a l low s e l e c t i o n  of a dozen  d r i l l  hole  s i t e s  to t e s t  fo r  o r e  a t  dep th .  

At  the same time records and maps of the Zontelli drilling were 
examined and a dozen holes were selected for a check on analyses and to 
extend holes to test for deeper ore, and thus increase the tonnage. 

A t r u c k - m o u n t e d ,  d r y - h o l e ,  rotary r i g  a r r i v e d  June 17th u n d e r  
c o n t r a c t  w i th  the  w e l l - k n o w n  f i r m  of  Sp rague  & Henwood .  Unfo r tuna t e ly  the  
r i g  s u f f e r e d  m a n y  m i s h a p s  and  only  s ix  ho le s  w e r e  c o m p l e t e d  by the end of  
June .  The  c o s t  to us has  b e e n  unusua l ly  high,  but  the  l o s s  o f  t i m e  was  a 
g r e a t e r  d i s a p p o i n t m e n t .  Consequen t ly  an ind iv idua l  c o n t r a c t  d r i l l e r  0 .  D.  
Chaffin) was  i nv i t ed  to d e m o n s t r a t e  his r e v e r s e  a i r  c i r c u l a t i o n  r i g  f o r  s e v e r a l  
days  beg inn ing  June  29th.  A p p a r e n t l y  his  r i g  is  p r e f e r a b l e .  

Gedchemical prospecting continued throughout the month, largely in 
the Central Knd East portions of the 10-square mile Permit Area. The o,re 
potential is sizeable and two dozen preliminary widely-spaced drill hole sites 
have been selected to test the ore occurrence. 

Aerial photographs have been the base for most of the prospecting but 
the scale of'the contact prints is too small for the detailed geological interpretation 
required for the recognition of ore structures. Only large general features have 
been mapped successfully. A special flight to obtain a larger scale set of photos 
will be required. 

i 
/ 
! 

/ 
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Very  satisfactory geologists were provided under contract  by Geophoto 
Services ,  Inc. of Denver,  Colorado. All employees worked an average of 
ten hours a day every day in June to complete this repor t .  Compensatory t ime 
or remunerat ion will  be given them ear ly  in July. 

They are:  
James W. Allan, Mining Engineer,  P~'oject Manager 
Bennett F .  Brock, Geologist 
Robert  O. Kulstad, Geologist 
Jack F .  McCoy, A universi ty  student was an ass is tant ,  s ta r t ing  June 20. 

Mr.  D. H. Hart ,  American Smelting and Refining Co. ,  Salt Lake City,  spent 
about half of June as consultant in charge of geochemical prospect ing,  and the 
success  of that p rogram is due in la rge  measure  to his ins t ruct ion and direct ion.  
] .  J. Collins supervised the work except for  absences June 11, 12, and 14 on t r ips  
re la ted to the project .  Half-a-dozen Navajos did the auger w o r k ,  dr i l l ing 
through soil to bedrock for geochemical samples .  Two learned to do the chemical  
ana lyses .  

\ 

I 
i 
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GEOLOGY OF THE COPPER DEPOSITS 

The geologic setting of the White Mesa copper deposits 

appears simple enough, but the search for ore is not. 

All the known copper occurs in the upper few hundred feet 
of the Navajo sandstone formation° However, this restriction may 
be only an accident of erosion, as only the upper few hundred 
feet of the formation is exposed within 20 miles of the copper 
deposits° In this upper horizon, however, the copper does seem 
to favor the upper portion, and the known occurrences diminish 
in depth. However, relatively rich ore may underly low-grade or 
waste rock and both may interfinger. No sedimentary features 
have been recognized as ore controls° 

The copper occurrence seems to be affected by faults and 
fr~tureso For examples the best exposed is the East-West "Smyth" 
Fault which, in the Zontelli pit, cleanly drops a horizontal ore 
bed down on the north side about 20-30 feet. This fault is also 
the boundary between good ore in the Gopher Claim on its north 
side and very poor rock in the Smyth claim on its south side° 
The paradox is that the visible fault is post-ore; there must be 
some other reason for this boundary. 

At the other extreme of structural control is the west 
boundary of the West Orebody. It is proven to be abrupt by many 
drill holes and forms the west side of the Zontelli pit. Unfor- 
tunately, no fracture can be seen in the field, and the evidence 
on the 1:20,000 scale aerial photos is so dubious as to be debat- 
ableo Whatever the structural control may be~ it is not under- 
stood as yet° 

Nevertheless, the relationship of ore to other faults or 
fractures or photo linears is common enough to warrant attention 
to these structural features even though very few, statistically¢ 
are mineralized and those for only relatively short distances. 
Aerial photo mapping shows a maze of lineaments in the copper 
district. The richest ore occurs near fractures and persists 
along them to the greatest depths known. A number of bulldozer 
trenches will be dug at critical points. 

Another important association seems to be that of moisture 
and ore. A drill hole generally starts in very dry rock. If the 
rock turns damp, the grade of copper generally increases} and in 
proportion, the wetter the rock, the richer the oreo The rock 

becomes drier in depth and the copper content diminishes. This 

association suggests the application of geophysics to the search 

for ore. 
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The location of the major copper occurrences forms an 
East-West belt about a mile or two wide and five miles long with 
other isolated occurrences reported at ten miles further West 
and 25 miles further East~at Kaibito. Deep water wells indicate 
this copper district ; nearly paralle~ the crest of a large, 
gentle mDnoclineo Near the W~st Orebodywells show the bottom 
of the Navajo formation a~ an elevation of about 5000 feet, some 
1000 feet below the surface. Thence the formation dips northly 
at about 100 feet per mile to and beyond Page° For a few miles 
south of Coppermine the formation is flat and then dips very 
gently to the south, forming a major groundwater basin. Whether 
or not the crest of the monocline has any connection with the 
copper occurrence is purely speculative. 

On July 14th a~airborne magnetometer was flown over the 
copper district on two parallela north-south lines several miles 
apart° Three broad, deep magnetic anomalies were indicated 
several miles north and south of the copper zone. Presumably, 
these are of no commercial interest° 

i. 

/ 
! 
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GEOCHEMICAL EXPLORATION 

White Mesa Project 
by 

D. H. Hart, June, 1965 

In mid-January ,  geochemica l  t e s t s  ware  made in the copper  mine a r e a .  
I t  was found that  the 2-2 '  Biquinoline cold acid ex t rac t ion  method as developed 
by the U. S. Geological  Survey could be eas i ly  opera ted  as  an explora t ion  tool 
for  the White Mesa Pro jec t .  

Although re la t ive ly  few geochemica l  s amp le s  were  taken dur ing  this 

f i r s t  tes t ,  enough samples  were  ana lysed  to es tab l i sh  the var ious  l imi t s  of 
copper  va lues  which could be cons ide red  impor t an t .  These  were:  background 
to 50 ppm and anamol ies  f r o m  150 p p m .  This  is  a much m o r e  conse rva t ive  
level  than is no rma l ly  cons ide red ,  i . e . ,  3 t imes  background v e r s u s  2 t i m e s .  

The regional  background could not be detected by the cold acid 
ex t rac t ion  method,  but fusion indicated 0 to 6 ppm in soil  and rock .  By way 
of compar i son ,  U. S. Geological  Survey Bulletin 440 desc r ibe s  background 
for  copper  content  in sands tone  as being f r o m  12 ppm to 36 ppm.  These  
values  a r e  found within th ree  mi les  of the copper  zone.  

The use of the geochemical approach on this project has afforded easy, 
quick evaluation of covered areas. Also, a rapid evaluation of barren appearing 
outcrops could be made. These are the principal uses for any good exploration 
tool. Further, it was found by the very nature of the mineralization that almost 
100~o of the copper could be readily leached. Therefore, the values determined 
were reliable and ge6chemistry could guide the drilling program. Finally, 
geochemical determinations were used for quick eviluation of the drill cuttings 
to help decide where to stop drilling. 

June. 

~L 

The actual  geochemica l  explora t ion  p r o g r a m  began the f i r s t  week  in 
It cons i s ted  of th ree  ma jo r  p a r t s .  

I. Definition of known areas 
2. Exploration reconnaissance of new areas 

3, Establishment of possible drill targets 
! 

Definition of known areas of mineralization was carried on over the 

well-drilled West Orebody. Geochemical lines were carried over known ore 
zones and extended into the flats around the outcrop hill which makes up the 
West Orebody. Also, in areas in which drill hole data were scarce, geochemical 
lines were used to cover the blank spots. 
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Exploration reconnaissance was undertaken in the Central Area and 
the East Area by running long lines from one known occurrence to another on 
a wide sample interval. Aiso geochemical lines were run over suspicious but 
barren appearing outcrops. Follow-up work to define any of the discoveries 
of interest was then done from this data and detail work will be used to drill 
holes in both the East and Central Areas. 

G e o c h e m i c a l  a s s a y i n g  of r o c k  chip  s a m p l e s  and of d r i l l  cu t t ings  has  
a I so  been  u n d e r t a k e n  and the  o r i g i n a I  thoughts  w e r e  p r o v e d  to be t r u e  as  the  
g e o c h e m i c a l  r e s u l t s  have  dup l i ca t ed  the  ac tua l  a s s a y e d  r e s u l t s .  

O* 

Bio- geochemical Prospecting 

A b r i l l i a n t l y  r e d  f l o w e r  has  b e e n  no ted  in the  c o p p e r - r i c h  so i l s  of  
the  White  M e s a  D i s t r i c t .  I t  o c c u r s  in  the  soi l  on c u p r i f e r o u s  r o c k  o r  in  t h i ck  
soi l  c lo se  to c u p r i f e r o u s  c l i f f s .  Soil  c l o s e  to the  r o o t s  r a n g e s  f r o m  700 to 1500 
p p m .  The  f l ower  has  been  o b s e r v e d  only  in  this  c l o s e  a s s o c i a t i o n  wi th  c o p p e r .  
No o t h e r  f l ower  has  been  no ted  in  th i s  h igh ly  c u p r i f e r o u s  e n v i r o n m e n t .  

An a n a l y s i s  was  m a d e  a t  the  Sal t  L a k e  Ci ty  l a b o r a t o r y  of  A m e r i c a n  
S m e l t i n g  by a s h i n g  a p lant :  b u r n i n g  r o o t s ,  s t e m s  and l e a v e s  s e p a r a t e l y  in a 
c l e a n  g l a s s  a s h t r a y .  A p p r o x i m a t e l y  1 g r a m  of  a s h  was  b r o u g h t  up in  ac id  to 
ten  m i l i l i t e r s  and  an a l iquo t  of one  m i l l i l i t e r  was  then  t r a n s f e r e d  to a n o t h e r  
tube and a n a l y s e d  fo r  c o p p e r  con t en t .  The  r e s u l t s  a r e  a s  fo l lows:  

Roots  = 1250 p p m  . S t e m  = 500 L e a v e s  ~,2250 p p m  D i r t  on  r o o t s  = 6.5~o: 

I t  is  e v i d e n t  tha t  th is  f l o w e r  can  be u s e d  as  a c o p p e r  i n d i c a t o r  in  th i s  
a r e a .  I t  has  been  iden t i f i ed  as  Gi l l ia  Lat i fol l ia ,  c o m m o n l y  ca l l ed  " S k y r o c k e t " .  
i t  b l o o m s  f r o m  May t h rough  S e p t e m b e r  and  is  c o m m o n  to the  m e s a  and canyon  
c o u n t r y  of  Utah,  A r i z o n a ,  and  Ca l i f o rn i a .  

C o n c l u s i o n  

I t  is, c l e a r  tha t  g e o c h e m i s t r y  has  been  v e r y  useful  in  a l l  p h a s e s  of  the  
e x p l o r a t i o n  p r o g r a m .  I t  has  doub led  the  s u r f a c e  e x p r e s s i o n  of  the  a r e a  of 
i n t e r e s t ,  has  i n d i c a t e d  new m i n e r a l i z e d  zones ,  and  i t  has e l i m i n a t e d  o t h e r s ,  
whi le  add ing  to the  g e n e r a l ,  o v e r - a l l  u n d e r s t a n d i n g  of  the  d i s t r i c t .  

t 

• G e o c h e m i s t r y  shou ld  be con t inued  in  the s a m e  m a n n e r  tha t  i t  i s  now 
being'  u s e d .  Some  e x p l o r a t i o n  shou ld  be  con t inued ,  p r i n c i p a l l y  in  the  E a s t  
A r e a .  D e l i n e a t i o n  and  de ta i l  w o r k  should  fol low in  both  the  C e n t r a l  and  E a s t  
A r e a s .  R o c k  s a m p l e s  shou ld  be t aken  a c r o s s  cl i f f  f a ce s  of  a l l  t h r e e  a r e a s .  
T h e s e  could  be u sed  d i r e c d y  in the  eva lua t ion  of  the  p r o j e c t  as  i f  t hey  w e r e  
add i t iona l  d r i l l  h o l e s .  L a s d y ,  g e o c h e m i c a l  a n a l y s e s  of the d r i l l  ho le  cu t t i ngs  
should  be" con t inued  to h e l p  r a p i d  c o n t r o l  of  the  d r i l l i n g .  



-12- 

REVERE DRILLING 

The first objective was to try deepening some peculiarly 

shallow Zontelli Western holes and to try correlating analyses. 
of the four holes re-drilled, one showed a great improvement and 
the others but little change on average. Many more tests should 
be made to develop a statistical appraisal. 

As soon as geochemical analyses of soil proved to correlate 
well with the drill hole results, we planned some marginal drill- 
ing to try to increase the area of reserves. Only two of the 
marginal holes were successful, so the program was cut short and 
the rig put to wildcatting on the East Plateau. 

This second group of holes is being drilled by a standard 
Mayhew compressed air rotary rig under contract from Sprague and 
Henwood, Salt Lake Cit~o The few re-drilled check holes were put 
down with a Houston Tool Co° rotary rig using reverse air circula- 
tion pulling the cuttings up inside the rods to a vacuum cyclone 
chamber. No dust escapes from this apparatus. Both rigs used 
tri-cone bits. The latter rag was operated by J. D. Chaffin, a 
contractor from Bakersfield, California, as a brief demonstration. 
It seems preferable, though twice as costly, and no such rig is 
available within 30 days. 

ZONTELLI WESTERN HOLES RE-DRILLED JUNE - JULY, 1965 

ZR - 243 El. 6378 Coords. N 6942 E 5858 X-Section: "J" 

Zontelli sampled only the middle ten feet in a one hundred 
foot hole Causing a blank in the ore reserve picture. 

S&H compressed air drill stopped at 120 feet because of 
insufficient air. 

Vacuum reverse air drill stopped at 228 feet on request. 

Comparison: 

In low-grade, dry ore to 95 feet: 

18 S&H samples average 0.15% Cu, Recovery 95% 
i I0 Vacuum samples average 0.21% Cu, Recovery 92% 

In richer, wet ore, 95 to 120 feet: 

J 
j6 S&H samples average 0°55% Cu, Recovery 50% 
/ 4 Vacuum samples average 0.35% Cu, Recovery 80% 
! 
! 

I~ the vacuum hole from 5 to 182 feet, 22 samples averaged 
0,27% copper, where Zontelii had no ore at all. 

I/I 
/ 

! 
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Coords. N6745 

Q 
E 6771 X-Section: "K" 

Zontelli: 
Vacuum: 

0 - 65 ft. average 0o35% Cu 
2 - 64 ft. average 0.27% Cu, Recovery 98% 

Our re-drilled hole went to 150 feet and failed to find 
any deeper ore. 

ZR - 200 El. 6409 Coords° N 7067 E 6738 X-Section: "K" 

Zontelli: 5 - 60 ft. average 0.21% Cu 

Vacuum: 2 - 62 ft. average 0.33% Cu, Recovery 100% 

our re-drilled hole deepened the ore zone from 17 feet 
to 52 feet. Material below 0.2% Cu ks excluded° The hole 
went to 150 feet without finding deeper ore. 

ZR - 369 El. 6401 Coords. N 6325 E 8080 X-Section: "N" 

Zontelli: 2.5 - 15 ft. = 004% Cu 

Vacuum: 4 - 14 ft. = 0.31%, Recovery 86% 

WEST OREBODY, MARGINAL HOLES DRILLED JUNE - JULY, 1965 

R-1 El. 6397 Coordso N 6553 ~ 8035 X-Section: "L-M" 

Intended to test for ore beyond the eastern end of the 
East Ore Block. No good below 20 feet and lean above that° 

R-2 El. 6377 Coords. N 7410 E 7508 X-Section: "E" 

Intended to test a geochemical anomaly east of the hiE 

Ore Block. No good below l0 feet and poor above that. 

R-3 El. 6304 Coordso N 8164 E 6721 X-Section: "A" 

R-4 

Intended to test the projection of the "high-grade" ore in 
old holes S-D 21, 22+ 26~ 27, 28 at 500 feet to the NNW of 
them. Average 7 -80 feet is 0.4% Cu. This is the only 
hole to show ore off the mesa. Additional holes should be 
drilled around it. 

% 

El. 6324 Coords. N 9088 E 5977 X-Section: "R-E" 

Intended to test for ore off the mesa east of the north end 
of the North Ore Block under a geochemical anomaly. No 

good to 200 feet. 
/ 
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R-6 

R-7 

R-8 
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Elo 6388 Coords. N 8694 E 4800 X-Section: "R-G" 

Intended to indicate the west boundary of the North Ore 
Block. It is sub-marginal to 150 feet° 

S&H Hole: 1 - 70 fto average 0.14% Cu with 95% recovery 
Vacuum: 0 - 70 ft. average 0o17% Cu with 100% recovery 

S&H Hole: 70 - ll0 ft. average 0.i1% Cu with 100% recovery 

Vacuum: 70 - ll0 ft. average 0.05% Cu with 100% recovery 

El. 6386 Coordso N 9092 E 4852 Section: "R-E" 

v 

Intended to test the north end of the North Ore Block. 
It averaged 0.22% Cu from 1 - 60 feet and 0.17% Cu 
60 - 185 feet. 

Elo 6262 
Claim 

At 405 feet N 52 W from NE corner of the Nannie 

Intended to test for ore off the mesa to the north of the 
North Ore Block. No good° Stopped at 90 feet° 

El. 6258 At 305 feet N 37 ~ from NE corner of Nannie Claim. 

Same as R-7o Bottomed at 100 feet. 

\ 

f 
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ProperW Name ~ai te Mesa Copper 

Sampled: Date June 20~ 196~ 

Analysed: Da te  6/~3/6~ 

Tabulated: Date 6/2h/6~ 

i e v e r e  Copper and Brass incorporate i 
230 Park Avenue 

New York 17, New York 

~ | n ~ n ~  Depar~men~ Samp]|ng and Ana~y~|ca~ Da~a 

Location Pa~e 

by J.J.C. and R, Kuistad 

By Hawley and Hawley 

by B~C, 

Arizona 

Method 

Method 

Sprague & Henwood 
Dry rotary cuttings 

Single Det ennin~tion 

SAMPLE 
S A M P L E  D E S C R I P T I O N  

NO. 

Hole ZR24~, EI,6378z 

EXTR.< TOTAL TOTAL 
AI 2 03 AI 2 03 QUARTZ SILICA 

Zonte t!i Coordinates N 

iRON L ~  SoI.c~ 

ppm 

69~ E5858 

Total 

Coooe 

" 15019 6 ;6  - 9:3 W h ~ - % a n ; ! / 2 "  ~hi~ 

20 - 15- Fine T~n and White 

21 I~ .0 - 20. After 17' - damp = 

3/h" 
)~ BiT Reduced to 

I 

s in samd,S~!t St~doioe 

sand,V~rv dx v,dusTv 

no dusbo Whdite sand 

3 7/8  ~ f o r  

6o 92 

63 97 

57 88 

amolir. X 

0.14 

0.08 

0.09 

22 - 2g Pnle gv~v-.~hite sa= 

29 - ~0 i, . . . 

~4 - 35 . ,, ,i ,, 

25 - liO " " " " 

~6 - h5 " " " " 

• 27 " 50 " " " " 

28 - 55 Hard ~hite sand 

29 - 60 Fairly hard Tan and % 

30 - 65 " ,i ,, , 

31 . , - 70 After 69' hard,dry, gre.~. 

32 - 75 " " " " 

33 - 80 " " " 

I 

F~ 

aite 

~numc 

~nt ~ 

P~le~ ,i 

very 

S¢ 

f~- 

Ic 

I: 

nst 

~en color 

~-98 Hard 

greener 

If 

ittle green 

me Ii 

ir " 

SS II 

il 

~9 91 

65 ioo 

~ 8~ 

~6 86 

59 91 

64 99 

65 lO0 

65 lOO 

71 109 

63 97 

I 

/ 
f 

0.i0 
IO 

O,~ 
18 

O.~ 
2O 

O.~ 
29 

22 

0.18 

0.17 

O.16 

O.17 

o.oR 

O.iO 



Property Name 

Sampled: Date 

Analysed: Date 

Tabulated: Date 

by 

Copper and Brass I n c o r p o r a t e d l  
230 Park Avenue 

New York 17, New York 

M~nlng Depar~:men~ SampI|ng and Ana|y~icai Da{:a 

White Mesa Copper 

6/2 ./65 
6 / 2 4 / 6 5  

6 / 2 4 / 6 5  

SAMPLE 
NO. 

Locat ion 

R. Kulstad 

Page, Arizona 

Method Dry rotary cuttings 

by Hawle~ & Hawley Method 

by B C 

I~o34 

35 

S A M P L E  D E S C R I P T I O N  

Hole ZR 243 Cont'd 

EXTR. TOTAL 
AI 2 0 3 AI 2 0 3 

QUARTZ 
TOTAL I I ~ 1 ~  

s,.cA Z~. ~'~%c 
Total 

Coppex 

36 

37 

39 

38 

80 - 85 Hard,dr~ grey-tan sandstone. Iittle L~alac~ite 591/', 91 

85 - 90 " " " " " " " 59 I/~ 91 

90 - 95 Hard,dry, tan. " " 58 i/~ 90 

95 - i00 Hard,moist,tan. " " 39 60 

lO0 - 105 Darker tan-grey sand. from 96' difficult 

4o 

hl 

42 

blowing sample up hole wet clay balls. } o Mal~ 55 1/2 
I 

105 - 108 Still in dark clay. Re~iists ~lowin~ 43 i/! 

* 108 - IIO Moist~dark grey Malach~Lte 25 1/~ 

86 

67 

25 . 

II0 - iI~ Moist light grey 

I15 - 120 Moist dark grey Malachite 

Hole stoooed because driller cou~id not raise cutti~ ~s. 

37 1# .3~ 

18 I/: 18 

o .14 

o.15 

0.19 

0'26 

0.34 ", i 

0.67 ;:~" 

0.85 

0.51 

o.65 

At 108' used 4S~4 bit to ream ~[ole 

t 

/ 

/ 
mm 

r / 

/ 



C'~ r~h 
@ e v e r e  Copper and Brass Incorporate,@" 

230 Park Avenue 
New York 17, New York 

M|nlng Depar~rnen~ Sampling and Analytical Da~a 

Property Name White Mesa Copper 

Sampled: Da te  6/22/65 
6/24/65 

Analysed: Date 6/29/65 

Location Page; Ar~on~ 

by R~ K~] stad Method 

by Hawley & Hawley Method 

Tabulated: Date 7/7/65 by BeC, 

S&H 

Sgl. Det. 

SAMPLE ' 
NO. 

15043 

SAMPLE DESCRIPTION 

Hole R-I Elev 6397 'Goords'N 

EXTR., TOTAL 
AI 2 03 AI 2 03 QUARTZ 

6553 E 8o3'~ Z 

TOTAL ~ ~ :old ~'otal 
SILICA AS ON ~ ~ 5  

5 ~ to bed rock + B' 4 ~/4 Bit 

0-8 ~ Brownwind blown sand ~-ith s om~ ~ 1 ~  

of white sandstone - set c~,sing 

Changed to 4 1/4 Bit 

8'-I0' Brown sand with ~i,e nhir~ 

10'-20' Dry brown sand with white chips 

~6 

47 

h8 

20 - 30 Damn brown ~nd F~T~ T~bi+~ ~h~, 

30 - 40 Dry brown and white ~=nd 

40 - 50 Moist bro~ and white fire grai~md saILd 

50 - 60 Drill uu~hle ~o l ~e÷ .  ÷.~nl .~ 

No visible copper to this depth 

53 

54 

50 - 60 Grey and Brown Fine Sand 

I~ |! I! I! 60 70 ~ " 
I .  

70 - 80 ~" " " " " 

80 - 90 " " . . i, 
f. 

90 - i00 :" " " " " 

I 

Fe~ Chips 

/ 

Stopped at 102ft, when all air los~ in ~ ole 

No copper minerals no~ g~An color ~,~ ~ o 

135 2000 0.24 

26.~ 89 Io00 .15 

133 90 3000 .31 

148 99 I~00 .17 

152 IOO 500 .06 

154.5 lOO 200 .o~ 

6 4 100 .04 

170 112% 2o0 0,0~ 

161 lO6 90 .0~ 

177 117 85 .05 

229 154 60 ,05 

140 94 60 .05 

N, Y. 1 3 8 2  1 0 . 5 8  



evere Copper and Brass Incorporate,.~w,~ 
230 Park Avenue 

New York 17, New York 

Mining Depar~men~ Sampling and AnaJy~icai Da{a 

Property Name 

Sampled: Date 

Analysed: Date 

Tabulated: Date 

SAMPLE 

White Mesa Copper Project 

by 

by 

7/7/65 by 

Location Page, Arizona 

R. Kulstad Method 
S & H  

Dry rotary cuttings 

Hawley & Hawley Method Sgle. Det. 

BC 

NO. 
S A M P L E  D E S C R I P T I O N  

EXTR., TOTAL TOTAL • 
AS ON TiO2 P2 05 OUAR Z S,L,CA  '%ccu cu 

15o55  

Hole R -2 

0 - 5 So i l  2 f t ,  

• 5 6  5 - zo 

Elev. N 7410 E 75(~8 Z 

Brown and white J'ine s~ind 

To set collar 7 7/8 B:t 
ibs. 

h 3/4 " B i t  = 2 1 / f t ,  

More brown than above Some chips Trace Malacllite 

52,5 

700 0.11 

50% 6oo 0.2h 

57 iO - 20 Brown and white fine sand L£4 £2 0'.I'~ 

58 20 - 24 1/2 ~ 1/4" Bit = 151bs,/ft 43 

Sample caught i n  cyclone Brown f ~ e  sal d Tr~zce o f  Malac~i te  

64 600 o.Io 

6o 

61 

Large part of loss at collar pipe ~o not used >elow ILere 

24 1/2 - 30 Damp light brown fine :and ~ Blow3 dust i0~ 127 

30 - 40 " " " " " '~ " lh9 IOO 

40 - 50 " " " " " " " I )!7 ~fl 

O.13 

o.oq 
D-3OO " 
S-#~o! o_oh 

62 50 - 60 . ,z ~ '= " " " II15 97 

63 60 - 70 " " " " " " " ' I h8 99 

62 70 80 ~ ', ,, " " " 1 5 5  I I ,o~  '! 

'h Slightly darker than ~Lbove 
L 

65 80 - 90 i 199 13~ 

l 
66 90 - I00 ! Light bro~ ¢~n~ ~nnd 204 135 

- 160 107 67 I00 - iiO / Grey f~n~ ~nd Bln~ ~11~ / 

68 ii0 - 120 Grey fine sand 158 106 

Brown fine s~d 

O_O], 

900 O_Oh 

~OO O_O}, 

60 n:o4 

60 0.04 

7o 0.03 

60 0.03 



Property Name 

Sampled: Date 6/27/6S 

• Analysed: • Date 6/30/6S 

Tabulated: Date 7 /7 /6  ~ 

SAMPLE 

L @ e r e  Copper and Brass incorporated e 
230 Park Avenue 

New York 17, New York 

Mining Depar~men~ $ampiing and Analyi:ical Da~a 

White Mes~ Copp~ P~nject Location 

by Hm~l ~v & H~rl ~v 

by B C 

S & t t  
Method Dz~j ~ ~,,+ ..... ..4~,,.,. 

Method S~ ~ ~+ 

EXTR. TOTAL TOTAL IRON LOSS 
A:~O~ OUART~ S LCA ! - - ~  A I 2 0 3  

Gold Total 

NO. S A M P L E  D E S C R I P T I O N  

Hole R - 2 Cont'd 

ON TiO 2 P2 05 
%'~ec Cu Cu 

1~069 120 -]SO' Ligh% h~-o~m o~ +.~. fine .s=_u4 lhO 93 40 0.0 3 

130 -i32 

of reject piles. 

i 
I i 
/ 

/ 

I 



I 

r ~  

Copper and Brass Incorporated@ 
230 Park Avenue 

New York 17, New York 

M~n|ng Depar~men£ Samp~|ng and Ana~y~|ca~ Da~a 

Property Name White Mesa Copper Pro~ect 

Sampled: Date 6 / 2 8 / 6 5  by 

Location 

R. Kulstad 

Page, Arizona 
S&H 

Method Dr~ rota~ m~%.t~gS 

Analysed. Date 6/30/65 by  Hawley and Hawley M e t h o d  Sgle. Det. 

Tabulated: Date 7/7/65 by B C 

• SAMPLE 
NO.. SAMPLE DESCRIPTION 

EXTR., TOTAL TOTAL mON LOSS 3old Total 
AS ON TiO9 P2 05 AI203 AI203 QUARTZ SILICA Fe203 IGN. 

Coords 
Hole R - 3 ~E~x N 8164 E 67:.~1 Elev 5304 

i0-5' 5 7/8 Bit Dune sand set col ar 

5-7 4 1/4 Bit Dune sand 

15070 7-i0 Grey fine sand - Greenish c a r t  

71 

7 2  

7.3 

}12 

10-17 Damp greenish grey fine sand 75 
Sand is packing in hole. Driller bSew it out 

17-20 Damp b l u i s h  grey f i n e  sand - D r i l l , . , r  ble~r ho le  to  d r r  h2 

20-30 Driller stopping every 5' to dry h~le 98 

Upper 5' greenish brown fine sand 

Lower 5' green fine sand - w ryd~Lo 

74 

High grade material is pack~ M in IDle 

30-hO Damp greenish grey fine sand - Driller c(,llec%~ d IO' 

75 

sample 

40-50 Dry greenish ~rey fine sand 

76 

77 

78 

79 

80 

81 

50-6g Hole became very wet at 6h 2/~' Coll~cted 

sample - Dam O ~reenish broom ~ ~r~ fiu~ ~ n d .  

60-70 ~, '~ " ': " ,, ,, 

70-80 Collected sample at ~' D~mp grA~nsh grey f2_n~ 
t 

80-90 Dry grey and brown ~nnd - g~ ~en!sh cast 

90-100 Dry grey and b~o~,m ~ 
/ 

! 

S "~d 

93 0~49 

7~ 0:37 

93 0~38 

o,75 

120 80 

158 

113 7~ 

0.31 

O.18 

N ho 

I14 76 
I03 68 

i14 76 

120 145 

176 117 

2000 !0.28 

2000 0.37 

1500 0.19 

800 1o.14 

450 0.06 

N . Y .  1 3 8 2  1 0 - 5 9  



Property Name 

Sampled: Date 

Analysed: Date 

Tabulated: Date 

i e v e r e  Copper and Brass I n c o r p o r a t e @  ~ 
230 Park Avenue 

New York 17, New York 

M~n|ng Depar~men~ Sampling and Analyl:ical Da~:a 

White Mes~ Copper Project 

6/28/65 by 

Location P~ A~i ~ , n ~  

R. Kn'l ~tn8 Method 

6/3o/65 

717165 

by Hawley & Haw~%v 

by BC C 

Method 

S&H 

Sgl~.: Det~ 

SAMPLE 
NO. 

15082 

S A M P L E  D E S C R I P T I O N  

Hole R-3 Cont'd 

EXTR., TOTAL " TOTAL IRON 
QUARTZ: AS 

AI203 AI203 ! SILICA i ~ 2 o 3  

Ii0'- 120' Dry light brown fine s&nd 

83 120 - 130 " " " " " 
i 

8h 130 - lhO " " " " " 

8~ lh0 - 150 n . . ,, ,, 

Stopped hole at 150'. Too low grade 

LOSS ! UOJ.Q l O L  a / .  
oN I TI02 P2 % 
I~'c Cu Cu 

161 IO7 o.io 
[ 

181 121 O.06 

161 !07 [ O.O7 

188 125 , 400 o.oh 

NB The upper cupriferous part of the ~o]~ g~vp po;~ recoveries -:herea2 

the low-grade section begini ~g at ~0' gave excessive recoveries., 

This hole should be re-drilled whe~ convenient by tb~ Char fin reverse 

air rig. J.J.C. 

I 

I 

t 

/ 

/ 
/ 

// 

N,  Y,  1 3 8 2  1 0 - 5 9  



L@vere 
A 

Copper and Brass Incorpora ted~ 
230 Park Avenue 

New York 17, New York 

M|n~ng Depar{:rnen~ SampJlng and AnaHy{ical Da{a 

Property Name White Mesa Copper Project 

Sampled: Date 6/29/65 

Analysed: Date 6 /30 /65  

Tabulated: Date 7/7/65 

Location Page~, Arizona 

by R. Kulstad 

by Hawley & Hawley 

BC 
by 

Method 

Method 

S & H Dry cuttings 

Sgle. Det. 

SAMPLE 
NO. 

15086 

87 
88 

89 

9o 

91 

92 

93 

9 4  

S A M P L E  D E S C R I P T I O N  
EXTR. ~ TOTAL 

AI203 AI203 QUARTZ 

Hole R - h. Elev. 6324 Z Cooz ~s N 9088 E 597i 

D Bit 7 7/8 0-3 '  une sand 

3 - 5' Damp bro~ua fine grained sa~d 

5 - I0 4 I/h Bit. Dry tan fine sa:..~d 

iO - 20 

20 - 30 

Dry tan fine grained san~ 

Dry tan fine sand 

3 0  - 4 0  " " " " 

40 - 50 " " " " 

50 - 60 " " " " 

60 - 70 

70 - 80 

Partly moist tan fine san~ 

Dry tan fine sand 

95 ,80 - 90 " " " " 

96 ,90 - I00 " " " " 

Hole terminated at IOO feet. Too ~ow grade 

No copper minerals nor colorationl visible 

! 
/ 

/ 

/ 

TOTAL IRON LOSS 'Gold 'Tota.'l 
As ON T'O2 P2 05 

S,L~CA ~2.o3 % ,%% cu cu 

64 150 

65 15o 

226 I00 

183 15o 

16o I0O 

173 

2O7 

22O 

183 

22~ 

191 

,144 o.o6 

, 86 ,0,05 

,15o o.03 

122 0.O6 

r 
lO6 10.o3 

8o , ll5 p.03 

I00 138 0.03 

15o, 146 p.o3 

12o 122 o.o~ 

I00. 3_~O o.o~ 
i 

8o] ]27 .n.oh 



Property Name 

Sampled:  Date 

Analysed:  Date 

Tabu la ted :  Date 

dj 
vere Copper and Brass Incorporate 

230 Park Avenue 
New York 17, New York 

Min ing Depar~men~ SampI~ng and AnaWy~ical Da~a 

White Mesa Copper Project Location Page, Arizona 

June 30, 1965 John Mc Coy 
by Method 

,+  

7/2/65 by Hawley & Hawley Method 

7/7/65 by B C 

S&H 
Dry rotary cuttings 

Sgle. Det. 

•SAMPLE 
NO.. SAMPLE DESCRIPT ION 

~o~% R - 5 Elev. 6388 

7 7/8" Bit to 5' 

EXTR. , TOTAL TOTAL 
AI203 AI 2 03 QUARTZ SILICA 

Coord. N 8691 E 400 

iO - i' Dry brovmDune sand 

Bedrock at i' 

15097 

98 

99 I0 - 20 Dry fine grey sand 

i00 20 - 30 " " " " 

I01 30 - 40 " " " " 

11-5' Dry brown sand with many large chips bro~ sandstone 
4 I/h " Bit = 15 lbs./ft. 

!5 - lO Dry grey brown sand 

102 h0 - 50 " " " " 

Large r Tar~ 

Much dus~ lost to tb Ls point 
Medium h ~rd ro ~k 

103 50 - 60 Dry fine light grey sand 

lOb 

lO5 

Io6 

107 

108 

109 

ii0 

Iii 

I12 

60 - 70 Slightly moist fine light ~:rey sa~d 
Cu 

70 - 80 Dry fine light grey sand - .~hiDs )f ~re ~nVminerals 

80 - 90 Dry fine light grey tan san~ 

90 - i00 ,,'m ,, " " & " 't layers 

i00 - ii0 Slightly damp fine light ~rey K::een t m sanl 

Ii0 - 120 Dry fine light ~rey tan stud 
I 

120 - 130 " " " " 

130 - lhO i.,, ,, ,, ,, 
/ 

140 - !50 " " " " 

mON LOSS Cold 2_ctal 
AS ON 

W~°3 %'q%c Cu 

14o 

56 

113 75 

137 90 

16! 1o7 

160 107 

128 8~ 

I~,1 9;, 

lh~ 9~ 

I~2 IOO 

lh8 ] OO 

159 107 + 

]67 11~ 

!58 !o5 

i <v I0~ 

190 125 

4oo o.Ii 

75 5oo o.l~ 

200 0.i3 

500 o.15 

4oo on6 

2ooo o.!h 

2~00 3.17 

;!OO 0:13 

700 O.1(] 

7no 0 :!O 

iOOO 3_"I 6 

6,£.3 ~ _ nO 
. . . . . .  i 

rNNN % ~ 

700 3.09 

200 0 .1o  

i 

Terminated drilling at 150' Too low g]'ade 



Property Name 

Sampled= Date 6 / 3 0 / 6 5  

Analysed= Date 7/2/65 

Tabulated: Da te  7/7/65 

230 Park Avenue 
New York 17, New York 

Min|n~ Depar{:n'=en~: Sampling and Ana|y~:~ca~ Da{a 

White Mesa Copper Project 

by 

Location Pages Arizona 
vacuum dry 

J.J. Collins & R. Kulst~dthod Chaffin:cutting 

by Hawley and Hawley Method  Sgle. Det. 

by B C  

SAMPLE EXTR. ' TOTAL TOTAL 
NO. SAMPLE DESCRIPTION AI203 AI203 QUARTZ SILICA 

~%os % '~c ppm Cu 

Re-drill of hole ZR - 243 Elev. 6378 C ~ords N 69L2 E ~ 858 

0 - 5' Wind-blown sandy soil. 3 I/4" B~ b = 8 1/2 lhs./ft Rock at 5' 
5 -i0' Alternating l" layers brown and #~i~e sand 

15115 LO - 18 Grey-white sand, Fe@ 15',16' 93 o.15 

0.31 

0.22 

0.25 

0.21 

O.18 

10.24 

0.17 

0.13 

0.22 

0.31 

0.26 

16 L8 24 " " " Pale green 19 ' 23' 43 86 

17 -~4 - 30 " " " , Paler green 23 - 29' 45 90 

18 30 - hO " " " 

19 40 - 50 Grey-tan sand 

, Pale green 29' - 37 Fe0:0-31 75 88 
45-47 fa5 nt 

it. brown h0-41 N( greet or very 79 93 

20 50 - 60 Grey-white sand . No green tint 83 97 

21 60 - 70 Light grey sand . Faint green tizit 82 96 

22 70 - 80 '~ ,, t~ Fainter '~ '~ 8O 94 

23 

24 

80 - 90 Grey white sand. No green ~int 

I 
90 97 Light grey sand. Faint green. D~ - to 911' 

75 

55 

88 

92 

25 97 - 104 Wet greenish-grey sand. W, t at ~00' 5o 85 

26 L04 - 108 Wet ~rey-tan sand, pale g: een wet 

L08' Pull~ & cleaned rods. Bottom I0' j~med wfth I/: % Cu 

2 7  

28 

71 

72 

, 73 

Contents of rods. Mostly 104-'1( 8'? 

Cleanings from hole to  108' ~mo: t l y  1(~4'-8'" 
I 

1N~ - 3 9 0  C ~  + . ~ - e , v ,  A v  ~ n e l _ V ~ v  f ' ~ ' i r + ,  c ~ v ~ c ~ n _  ~I~I 

Slnff ov~nq~ht ~n hnT~ ~hnv~ ~O~w 

wett ~r 
120 - ]30 Tnn ~n~ 120-1 fine gr~,n;Ve , y  faint green 

.... - ....... a .......... - 9 l~s. 

13 

16 

lO 

75 3/: 

7 1/: 

7n ~/: 

91 

38", 

47 

29 

75 

82 

6~ 

.37 ~ 

0.52 

0.30 

n ;57 

0.46 

n ;53 



evere Copper and Brass lncor 
230 Park Avenue 

New York 17, New York 

M|~|ng Depar~rnen~ Samp~8 and Analy{|¢al Da{a 

Property Name Whit~ M~s~ Copp~ Project Location Page~ Arizona 
Vacuum dry 

Sampled: Date 7/1/65 byJ:.T- C.:~!l~ ?¢ R_ K~!Sf.~@Aethod Chafe~:ev~tings 

Analysed: D a t e  .7/9/65 by Hm~'l ~v  ~,'ncl t-Ia'ta'l ey  

Tabulated: D a t e  7/13/65 by B C 

Method Sg] ~. D~.%. 

SAMPLE 
NO. 

S A M P L E  D E S C R I P T I O N  
EXTa TOTAL TOTAL IRON LOSS 9old total 

A|20 S AI203 QUARTZ SILICA A~_~X ON 

I~174 

Hole ZR - 243 Chaff in cont'd 

134 - 138' Tan sand~med, g~n. ]e~ gr~,~=n 21, 7), ' 61.h9 

7g 

76 ]h6 - ]56 P~l~ +.~n-g~y; ~'.~ ~l+.~+.4~g ,~"~D.~ 861 O), CI_ 9), 

77 I~6 -]62 " ,t . " F~+. g~n ~ o ~  )!6 91 .0:~6 

78 1 ~P - 1 761 " C~-esr M.rl _ Era4 n B~+.+.er gr~ 6P 9! : 0 = 23 

79 1 7(1 - !76 " " " " bess ~reen h7 93 , 0.19 

8O 176 - ]iSP " " coarse B:A-,t~r ,r~.n 80-9:10 lb.~ ),l 
- - ,  j ,  . J  - -  ~ - -  a n  , oo _5 

81 

82 

83 

85 

1 ~ 9  -- l O P  T]z,~r ~ l m  f.m~-=~'#v M,-A o * * ~  T . , - ~  r , * , a a ~  7£ 

192 - 200 Dry reed. to coarse More green-grey 75 

200 - 208 Dry, fine grained tan wit~ some green layers 72 

208 - 220 Drys fine grained tan Faint green 108 

220 - 228 " fine to reed. Ta I with green layezls 68 

Ql 61 I(% 

io8 o.!2 
i 

1o5 ,0.09 

Io8 0.08 

I00 O.ll 

Hole terminated because ~ too low {fade 

I 
Cleanings from inside drill rods. : 3 1/4 ~ Bit : 8. 1 

; /ft 
86 12o - 136 

87 17,6 - 208 

17 ] 2 J n_ R2 

1.2 ? n_<l 

88 ~14 - 12o 
/ 

89 io8 - uh 

I ), ~IA9 

16 n_<~ 



Property Name 

Sampled: Date 

Analysed: Date 

Tabulated: Date 

@ e v e r e  Copper and Brass Incorpora te~ j  
230 Park Avenue 

New York 17, New York 

M~n~ng Depar{m~en~ Sampling and Analy~ca~ Da~a 

Wh4+.~ FI~ss Copper ProsPect Location Page~ Arizona 

7/?/65 by ~o~ ~cCoy 

7/965 by Hawley and Ha~ley 

7/12/65 by B C 

Method ~ f f  dr~J rotary, cuttings 

Method 

SAMPLE 
NO. 

15~h9 

l <i <I 

' ~ 2  

L~53 

~5~5h 

15156 

~5~ 57 

S A M P L E  D E S C R I P T I O N  
EXTR.~ TOTAL 

AI 2 0 3 AI 2 0 3 
QUARTZ 

TOTAL IRON LOSS ;old ~otal 
AS ON Ti O,.) P2 05 

Drill Hole R-7 Elev 6262 A 405' N52W ~rom N ~ corner of ~annie 

Bedrock at ~ft 4 B/4" Bit = 21~ lbs/~t 

I 
5 - 1o, V~.rv damp fins ~rey-tan s~nd 70 70 

70 - 20 D~mp fi~s gr~.y s~nd 187 90 

Chan~d to q 7/8" Bit = ( I B  I ~s/ft) 

20 - BO Dry fine light ~rev sand 141 107 

~0 - hO " " " " " 142 107 

),o - 5 ° ,, ,, ', tan-grey s ~nd IB9 - I0~ 

gO - 60 " " " grey sand 155 119 

60 - 70 " " " t~n-grev s~nd 149 116 

70 - 80 " " " " '~ " 190 - lhO 

80 - 90 " " " '~ " ' 187 13B 

600 o.09 

650 0.09 

650 0.12 

500 0.I0 

300 0.07 

300 0.08 

20o o.o5 

200 0.05 

15o o.o4 

A~n+,~v this sits on the valley flooz is below the copter ho~izon 



Property Name 

Sampled: Date 

Analysed: Date 

Tabulated: Date 

WhiSe Mesa Conner Prosneet 

7/2/65 

7/9/6  

7/1B!6  

evere Copper and Brass Incorporat ' 
230 Park Avenue 

New York 17, New York 

M~nlng Depar~mea~ Sampllng and AnaUy~ical Da~a 

. .  Location Pa~e; Arizona 

by R. Kulstad 

by Hawley and Hawley Method 

by B C 

Reverse air 

Method Chaff~ n : VaC~/~!m 

SAMPLE 
NO. S A M P L E  D E S C R I P T I O N  

EXTR. TOTAL TOTAL 
AI203 A! 203 QUARTZ SILICA 

Hole ZR.- 197 

Soil 0 - 2 ~ 

Elev 640~ 

Hole 3 1/4" 

CoorS~ N674J E6771 

15190 

91 

92 

2 - IO' Brown and ~rev. fine to me,~.sand~.Cr~eenish tint 

I0 - 18 Damo tan~L& ~rev :' :~ " " " 

18 - 28 Damp grey 

" 93 28 - 40 " " " " " , " " 

94 40 - 60 " " f~n~ to v~ ¢~ " '~ 

95 46 - 56 Grey-greenish-tint Fin ~ sand 

96 56 - 64 " " " " " 

97 64 - 74 " " " " " 

98 74 - 80 " " " " " 

99 80 - 92 Tan fine sand greenish tint 

15200 92 - lOb Tan and grey fine sand 

Ol :IO4 - 116 " " " " " 

02 116 - 128 Brown and ~rey fine 

128 138' Broke filtey bag ~t 138 

o4 ].38 - 1 5 o '  " ,' ', 

I 

" Heavii,T sam ole 

; 

/ 

/ 

IRON LOSS Cold] Total 
As oN Tio: P2 % 

l#t- 

67 

68 

88 

I01 

hB 

83 

64 

68 

48 

92 

102 

1o]_ 

IOh 

81 

108 

]DO 0.1  2 

]00 L •_9h 
! 

IOn :, 0; }4)4 

IO0 5 0 o o ,  n~30 

96 20oo ,  0 . 2 !  

96 4600, 0 .26 

97 7000 .  0 . 3 6  

80 II00 0.16 

96 ÷I000 0.08 

92 ~00 O.O8 
? 

I00 I0oo o_og 

] 0 0  ),DO D- (']Q 

100 "~nn n . n ~  

i • 

98 2o0 i o . o ~  
1 

lO6 200 n_nq 



Property Name 

Sampled: Date 

• Analysed: Date 

Tabulated: Date 

Copper and Brass Incorporated @ 
230 Park Avenue 

New York 17, New York 

Mln]ng Depar{men{ Sampling an~ Analy{ica~ Da{a 

~/h~+,~ M~.~ C o ~  P~o.~+. Location Pn~e. A~izona 
Dry vacuum 

7/3/65 by R. Kulstad Method Chaffin cuttings 

7/9/65 by Hawl~y and Hawley Method 

7/12./65 by B C 

SAMPLE 
NO. SAMPLE DESCRIPTION 

EXTR. 
AI203 

TOTAL TOTAL IRON LOSS 3old 
AS ON T;O 2 AI203 QUARTZ SILICA ~ ~ 01~ 

l g20~  

lY206 

15207 

Hole ZR - 200 Elev 6409 Z Ooord ~N 7067 E 6738 Z 
Bedrock at surface~ Bit 4 3 14" 

O - 2' Dark brown and grey med~-tol fine sand 

Bit 3 1 / 4 "  = 8.6 Ibs/ft 
2 - 8 T~n ~nd ~revo med: to fine ~and 

8 -16Brown and ~rev reed.to fine s~udo Sbron~ ~reen hint 

1~;208 16 - 26 Grey fins sand with strong ~,reen hint 

]5~O9 26 - 36 " 2, ,, . , . 22 

15211 46 - ~2 F ine  ~=~a .~ .~4~h +.4 ~+, 

15212 52 - 62 " " " " 

15213 62 - 7 ? B~m,~ ~nc] Z~p.y ~ .~-na 

1 
!SP!I! ,7~ - 80 " " " " " 

II 

S ~ght.lz gr~n 

Some gz =~ 

15215 flO " 90 " " " " " " " 

Total 

Cu 

41 Q.IO 

60 120 0.26 

73 IOY 0.78 

8h 96 0.30 

8? ] 0 0  0 . 2 h  

8"~ 9~ 

5h io5 

85 zoo 

82 9':; 

67 1 oo 

82 95 

0.24 

N.R), 

o.o6 

n _o,:; 

n_n~ 

l<qR< 

36 

37 ii0 - 120 " . . ,, 2, 

\ 

c)O _ log) 2Light grey, fine-~rain sa~Ld 

tO0 - ii0 2,, , ,  ,2 2, ,, 
J 

38 120 - 130 " ,, ,, 22 . 
/ 

39 L30 - 140 2, ,, ,, ,, . 

hO lhO - I~0 " " " " " 

91 

109 

I07 

71), 

100 

200 

200 

gO 

Rn 

6,n 

'7(3 

0°07 

o.o7 

0.07 

N _C)q 

n_n< 



Property Name 

! Sampled: Date 

Analysed: Date 

Tabulated: Date 
I. 

i R e v e r e  Copper and Brass Incorporat@ L/~, 
230 Park A v e n u e  

N e w  York  17, N e w  York  

Min+ng Depar~men~ Eamp)ing and Analy+|ca| Da~a 

White Mesa Copper Prospect Location 

7/h/65 by B+F+ Brock 

by Hawley and Hawley 

7/I B/65 by B C 

Pages Arizona 
Dry vacuum 

Method Chaff in: cuttings 

Method 

SAMPL+ 
NO. 

153hI 

42 

h~ 

44 

SAMPLE D E S C R I P T I O N  

Hole ZR - 200 Cont'd 

qO - l(]O i V~nmm d~ d ~ r k  ~rev 

IO0 - !IO :, ,i ,i i, 

~28:1 - i~0 " " " " 

130 - 140 " t' i, ,, 

I_)4 0 _ 15 ~ ,t ,, ,, . 

'1 

m 
m 
m 
m 

EXTP~. TOTAL 

AI 2 0 3 AI 2 0 3 
QUARTZ 

TOTAL IRON LOSS Cold Total 

I%~ Rec Cu Cu 

o.12 

0.09 

0.I0 

O, ok  



Property Name 

Sampled: Date 

Analysed: Date 

Tabulated: Date 

@Revere Copper and Brass I nco rpo ra te  "~'~ 
230 Park Avenue 

New York 17, New York 

M|n;n 9 DeparEmenE Sampling and Analy{:~caH Da{:a 

WhiteMese Copper P~ospect 

715165 by 

Location 

John McCoy 

Page, Arizona 
S&H 

Method Dry rotary cuttings 

by Method 

7/13/65 by B c 

SAMPLE 
NO. 

SAMPLE DESCRIPT ION 
EXT'. TOTAL 

AI 2 0:3 AI 2 0 3 
QUARTZ 

i 

TOTAL I ,RON LOSS 'Cold Total 

SlL,CA ~ '~'c Cu Cu 

from L.~E coz.ner Nannie Hole R - 8 Elev 6258 at 305 ft° N37E from I 

Bed rock on surface Light grey san,dstone i 
I 

4 3/4" Bit l 
15158 0 - I0' Dry light grey-white fin,. ~ sand , 

59 I0 - 20 " " " " "! " , 

Changed to 3 7/8" Bit , 

60 20 - 30 Dry li~ht-~rey-tan fine #and 

61 30 - 40 " " " " " " I i 

62 40 50 " " " " " " I J 

63 50 - 6@ Very damp light grey-tan ~ine ~ ~nd , 

64 60 - 70 Damp light grey-tan fine ~and 

65 70 80 " " " " " " -- .I [ 

66 80 - 90 Slightly damp light grey-,Zan f-~ ne sated 
i 

67 90 - I00 Dry light grey-tan fine sapd 

180 , 86, 2 5 0  0.06 

190 9 1  2 5 0  0.06 

lh0-, 108 

122 , 94 

io3, 79 

l h 8  l lh  

156 , 120 

i16 ~ 89 

137 1 I0~ 
i 

I 
13o .I lOO 

4oo i 0.04 

650 0.08 

600  0.07 

600 i 0,I0 

25o~ 0.05 
! 

I~0, 0.03 

200 i 0.04 

70 0.0~ 

~t 

Terminated drillin~ because of Io~7 ~rade ore 
I 

/ 



t I D e v e r e  Copper and Brass lncorpora tec~ 
230 Park Avenue 

New York 17, New York 

M~nlng Depar~:men~: Sampling and Ana~y~ca~ Da~a 

Property Name ~nite Mesa Copper Prospect Location Pa~e~ Arizona 

Sampled: Date 7/7/65 by R~ I(nl s~',~d 

Analysed: Date by H~wtev and Hawley Method 

Tabulated: D a t e  7/13/65 by B C 

~ H  
Method D~nj rots~v m~ttings 

SAMPLE 
NO. SAMPLE DESCRIPTION 

EXTR. , TOTAL TOTAL 
AI 2 03 Ai 2 03 QUARTZ SILICA 

35 

H~I~ R - 9 at 17Oft due West of 3W co~ner o~ Duke claim 
Bit 7 7/8" Sat surfac~ cas~ig 

;Dine c~ips 
- 10 Bit 4 3/4"= 21]lbs/ft Brow~ med o sand. of gr~,,~y 

36 IO - 20 Dry~reywith very little 1,rown and 

37 20 - 30 Dry grey with very little l~rown ~and 

• 38 30 - 40 " " " " " " " 

39 

Hole caving badly. Mived hole 6' ~est s~Ld remn~ed 
July 8 

40 - 50 Dry) grey with little broom FiILe san~ 

40 50 - 60 Dry brownwith grey fine sand 

~I -600- 70 " " " " " " 

42 70 - 80 " " " " " " 

43 80 - 90 Dry; grey with brown sand )iner i,han aoove 

44 90 - I00 " " " " fine ~and 

45 [00 - II0 " " " " " " eli ~ht gr~ ,enish tint 

46 Ii0 - 120 \, " " " " " " no reen 

47 120 - 130 " " " " " " " " 

48 130 - 140 " " " " " " sl:Lght g'een 

r 
i 

Lost air/underground. Abandoned ho~e~ 

IRON LOSS Cold • Total 
AS ON 

171 112 

166 l!O 

600 0.I~ 

600 0.12 

65o o.o8 

55o o.o7 

2OO 0.08 

174 I16 6o 

199 132 30 

159 Io7 4o 

234 i55 4o 

161 lO7 60 

2oo 133 3o 

175 116 40 

z65 llO 4o 

175 I16 30 

129 86 3o 

, f 



-4 

evere Copper and Brass Incorporat ; 
230 Park Avenue 

New York 17, New York 

M|nlng DeparEmen~ Samplln£ and Analytical Da~a 

Property Name White Mesa Copper Project 

Sampled: Date 7 / 1 / 6 5  by 

Location 

John ~cC8~ 

Page~ Arizona 
S&H 

Method D~y ~o%~ry ~ntting~ 

Analysed: Date by Ha~ley and Hawley Method 

Tabulated'. Date 7/!) , /6 5 by B O 

SAMPLE EXTR ~. TOTAL 
SAMPLE DESCRIPTION 

NO. AI203 AI 203 QUARTZ 
TOTAL 
SILICA 

IRON LOSS Cold Total 
As ON £~X ~Z~X 

Hole R- 6 Elev. 6386 Coords. N 90~ 2 
brown 5une sand on surface. 

I' denth brown Sandstone iust below. 

E t852 

15129 

~O 

]. - ~, Coarse dry brown sand Ig2 

At 5' s+,art~d I! 3/I!" Bit = 21 ]bso/fl 

- ] 0  FSne dry tan sand & large chio~ of E~'~Y sazLdston~ 
,: grey 

] O - 20 " " " ~" " " ' ] 5)I 

At 201 changed to 3 7/8" Bit = 13 ]bs./fl 

32 20 - 30 Fine dry tan-~rey sand & ~ew chfps ~r(,y sancstone 116 
grey 

33 30 - 40 Fine dry tan sand I17 

75 

I~00~ 0.13 

~O00 0.34 

90 2000 0.21 

90 2500 i 0.21 

3h hO - 50 Fine dry tan sand 

35 50 - 60 Fine dry light grey-tan ssnd 

36 60 - 70 ,, ,, ,, ,, ,, ,i 

37 70 - 8@ " ,, ,, . " ,I 

124 95 1500 0.16 

92 75 2000 0.24 

Z02 78 400 0.14 

ZZ3 87 500 O.13 

38 80 - 90 Very fine dry liRht ~rey -=and 

39 90 - lO0 Fine dry light ~rey-green sand 
\ 

40 1OO - llO Dry fine light ~rey sand 

1o5 

128 

128 

81 2000! 0.17 

99 3000 0.25 

99 hoo o .17 

41 II0 - 120 ~" " " " " 
i 

h2 t20 - 130 r" " " " " 

}13 130 - ];!O/ " " " " " 

• 4 4 1 4 o - 1 5 o  " " " " " 

July 2 

45 i50 - 160 Slightly damp fine lihgt ~:rey s!nd 

1)49 Zl~ 2~00 0.18 

1b,8 11~ 2ooo 0.17 

:t38 ~og 2ooo o.17 

124 95 2ooo o.i7 

Io5 8l 2000 0 .20  

N.  Y ,  1 3 8 2  I O - ~ D  



i ere Copper  and Brass Incorporated l W  
230 Park Avenue 

New York 17, New York 

M~nlng Depa~men~ Sa~pI~ng and Analytical Da~a 

Property Name Wh-i+.~_ lW~.q~ Copp~ P~njeCt 

Sampled: Date 7/,2,/65 

Analysed: Date 

-Tabulated: Date 7/Ih/6~ 

Location Page; A~izon~ 
S&H 

by Jnhn MCCoy Method D_~.j rota_~jj Cv+_.t~_ngs 

by Ha~;ley an4 Hawley Method 

by 

SAMPLE DESCRIPTION 

B C  

SAMPLE 
NO. 

h7 . 

48 

Hole R - 6 Cont'd 

160 - 170' Slightly ~mp f ~ e  14gh' 

170 - 180 " " " " 

EXTR. TOTAL TOTAL mON LOSS ]old total, 
As ON X ~  AI203 AI203 QUARTZ SILICA ~ "x,'i~R'_..~..~_r~ 

180 - !95 " " " " " " 

g ~ y  ,~ ~ncl 9}4, 

" " 89 

36 

72 2~00 0.21 

68 2500 0.17 

5~ 3ooo o.17 

Terminated drilling because of lac of d:.~ill p:~-pe. 

m 
m 
m 
m 
m 
m 



Revere 

JOHN J. COLLINS 

GENERAL MANAGER--MINING DEPT. 

Copper and Brass Incorporated 
E X E C U T I V E  O F F I C E S  

2 3 0  P A R K  A V E N U E  
Telephone: 212 MUrray Hill 9-6800 

N E W Y 0 R K ,  N .  Y .  1 0 0 1 7 Cable: REVERECOP-- NEW YORK 

January 29, 1965 

Mr. J. H. Courtright 
Exploration Department 
American Smslting & Refining Company 
816 Valley National Bank Building 
Tucson, Arizona 

Dear Harold: 

J. H°G,  

~-~E~ -~ 8 i965 

k 

It now seems that the signing of the White Mesa ~ ~  

Agreement may be a protracted affair and it is unlikely to 

occur before the middle of February. Hence my previous 

mention of a visit to Bisbee has similarly receded toward 

the end of February. 

It appears that I will be able to lease two or 

more junior geologists from the firm of Geophoto Services 

Inc., Denver, and as boss geologist we ~ill be able to 

retain the consultant who did such good work for us on the 

kaolin project in Georgia, (Lee R. Stoiser of California). 

Re gards 

JJC:asb 
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