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ASA.1RCO 

J. H. COURTRIGHT 

CHIEF GEOLOGIST 

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

ASSISTANT CHIEF GEOLOGIST 

W.  E. S A E G A R ; I "  

ASSISTANT CHIEF GEOLOGIST 

_ J M  c,  

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  

S O U T H W E S T E R N  E X P L O R A T I O N  D E P A R T M E N T  

P.O. BOX 5795, T U C S O N ,  A R I Z O N A  8 5 7 0 3  

March 12, 1969 

MAR 1 7  969 

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

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

Mr. W.T. Hollis, 
Manager Mining Division 
El Paso Natural Gas Company 
El Paso, Texas 79999 

Dear Mr. Hollis: 

Referring to your letter of March 3, 1969, please find enclosed 
(1) a copy of the Lakeshore metallurgical report on oxide copper ore, 
and (2) a map showing the gravity contours. 

All other data accumulated, along with interpretations thereof 
(geo]ogic and drill hole plans, sections, ore estimates, etc.) are 
contained in our report of January 2, 1969, three copies of which were 
sent to the El Paso Natural Gas Company. 

No geophysical surveys other than gravity were conducted at 
Lakeshore. 

Yours very truly, 

H. Courtr[ght ~ 
JHC:Izb 
Encl. 

CC: J~C~,lins 
TASnedden 
WGBossard 
WESaegart (route file copy) 
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J .~ , ,  C. 

Mr:,, G., ~., Bossayd~, Milling Engineer 
ASARC0 - U.S. Mining Dept. 
P.o.:Bo×,,57~5 
Tucsdn,~ Aziz6na 85703 

Lakeshore Pro~.ect 

@ 
#i -. 

Ja~uary.~2~, 19,6~ 
'-~! ~.o3 

@ 

I m 

We regeived:t,}~o samples of Lakeshore. copper concentrates 
from the Gal!g~er Co, in Salt Lake.Oity,as, your. letter 
of January i0 mentioned you had arranged to have done. 
Many b£ the cne.~ical analyses on these small sample ~ have 
ngw b'eeneompleted, .and the quantitative speetr0graph!e 
~nalyses are completed: 

Chemical A_n, alyses 

Total 

C~ 
F.e~ 
S±. 
Ng 
A1 
Pb 
Zn 
Mn 

Ca~ 

Sample SE-7525 • Sample SE-7525 

cu ~5.7% ~5.7% 
Pb O. 4O q.ao 
Zn o. 56 0.55 
Fe 2~. 4 25..~ 
S 28.0 27,8 
slo2 1o, 3 io, l 
A~2o 3 i.o5 : .o2  
CaO 

4 

Soec tro~raohic Analyses 

Samole $E~7525 Sa~iOle 8E-17526 

Major const. Ma0'or tenet, 
I I  li 

io% + 10~ + 
3,~ ¥ ' 3% T 
1% ..7 i%4: ~ 

O. 5~ + o..5~ _+_ 
O, 5% ~ , e.5% + 
O. o5,~ o,q~i~ 
0,. olF~ ,o. o:%~: 
l .  o,,, _+ :.. ~% ~: 

¢ 

Con~d. 

,; - ,,.,<:, 

f 
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Mr.G.W.Bossard -2- January 23, 1969 

Spectrographic Analyses, Cont'd 

Sample SE-7525 Sample SE-752g 

Sn 0.001% ! 0.001% ! 
Bi 0.001% ! 0.001% 
-Ag O.O1% ! 0.O1% ! 
Ni O.001% + 0.001% + 
co o.oo2% !. o.oo2% Z 
cr o.ooo5~ o.ooo5~ 
B a  0.05% ± 0.o5% ± 
Sr 0.01% ! 0.01% ! 

Not detected spectrographically were: Cd, Te, 
Au, B, P, Hg, Sb, Pt, TI, W, Ge, in, Mo, V, Ti. 

We also ran these samples on our Satmagan unit for FeqO 4 
content: SE-7525 - 0.87% Fe304, SE-7526 - 0.88% Fe30 ~. 

As soon as the additional chemical analyses are available, 
they will be forwarded. 

E. R. Marble, Jr. 

ERM: ejs 

CC - BJDiSanto 
JHCourtright / 
KDLo ugh r i d ge 
P~D,IcGeorge 
RBMeen 
CENelson 
JSSmart, Jr. 
TASne dd en 



ASA~C0 --',..Z./--- 

J .  I I .  COURTRIGHT 

CHIEF GEOLOGIST 

L. P. ENTWI,STLi~ 

ASSISTANT CHIEP GEOLOGIST 

W .  E .  S A E G A R T  

ASSISTANT CHIEF GEOLOGIST 

A M E R I C A N  SMELTING A N D  R E F I N I N G  COMPANY 

SOUTHWESTERN EXPLORATION DEPARTMENT 

P.O.  BOX 579 .5 ,  TUCSON~.  A R I Z O N A  8 5 7 0 3  

January 17, 1969 

REGISTE ~ ,4 R~ i',AIL 
RETUR#J RECEIPT REQUESTED 

J. H.C.  

JAN 2 2 196g 

1 1 5 0  N O R T H  7 T H  A V E N U E  

T~=LEPHON E 6 0 2 - 7 9 2 - t  3 0 | 0  

Hr. John Reynolds 
El Paso "'~., ,,=L~ral Gas Co. 
Mining D i v i s i o n  
Box ~q~ 
E1 Paso, Texas 

Dear Hr. Reynolds: 

In response to your request, I am transmitting herewith 
two copies each of J. H. Courtright and J. E. A. MacDonald reports 
which were incorporated in the Asarco Lakeshore Proposal. Please 
feel free to call again if we can be of any further assTstance. 

Very truly yours, 

- , .  , - ( . .  

W. F Sang r 

WES : I e b 
cc : RLHennebach 

CENelson 
TASnedden 
JJCol l ins 
JHCourtright~- 
RD,-l_en 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

-January 15, 1969 

j . H . C .  

5 °J 

i•~ ~ ~ ;  

Mr. J.  H. Courtr ight 
Building 

Lakeshore Project  - Leachin~ 

Dear Si r: 

I am enclosing a s ingle copy of  the leach test  resul ts  for  
Lakeshore d r i l l  hole 59-A as received from Mr. Al len of  Metcon 
Laboratory.  The acid consumption for  th is  hole is 105 lbs/ton 
(weighted average) • and the weighted copper recovery is 80 .4  percent 
from an average feed assay of 1.49 percent copper (weighted).  The 
equivalent  acid consumption is 4 .4  pounds acid per pound copper 
recovered. 

Yours tru ly, 

GWB/mg 
encl .  
cc: TASnedden - w/encl .  

RBMeen - w/ " 

/ 
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EL PASO L FACH TEST PLZSULTS 

3 4 2 - 3 8 5  / o .  o -  

3 8 5  -4 .37  i2 , ,2  

482-5!7 Z; 

5!7-555 ~<7 

5 5 5 - 6 0 C  " , ;  b 

650-703 / 2  0 

7 0 3 - 7 5 0  " ,  

.~ 3 7 - . Z < 

w r/? 

6"&'£ - ¢ o a 

G ~o -- ¢ 8 ¢  

COPPER ,o )~ .a"-'-'-:T r..~q" - ,~ ~ .... 

TOT]EL iT. S. !LECOVERY, ABILITY 

C . 7 7  ZO~'C.61 / b , 5 7 3 . 6 C  7 i J  8 S . Z 7  

7 5 9 . o  ~. 7~',-r " - ' "  ° "  c ~ . 8 2 , 3 f /  C.o~'" zq. ~:.  oo._,s 

!.SC If fD!.68 ¢083.67 f4} 95.6C 

i. _=-6 ,' ~':"~, <- .36 ],5, 81 .8.-3 70/ 93. e~:,o 

~- F- / 

9 . C 0  . . ' f / d i  o , i  ~ . J ¢ 8 7  i-= ~'1,~ a - " . . 6 2  

~'-~ 9 9  :- . C ' 2  t i '2~0 . ~.t.:"'-' //'6"70.',~.u. 3b?l .23  

2.6at_ ~ 2 G 2 . 4 8  /27c2.~'--" '~ " " "  96 <'"  

l .,uVe ?S/J1 .67 r''~" :~ 85 ..72. "//F 98.30 

i .  ~'~.~-_. / t¢5C , 02.~ / .(o ~ ,.,~o.=, l _  ~ ; p  ic:i_.._. :,,~r-. 

7o, a. 4 ~ " 16, 

7¢.? ¢~,  " / " '?  

I I  z 7 4 ~" " I I , O  

fO, 3 q$ #1. a 

I$3.b :Y O ' l.~. . ~  

";2. f s 3  " /3 

/ ~ ?. F " t ¢ '  / i .  

4 o ~ >  , 9 ? . ¢ "  

Lb s. Cu 
~ "=.r-..*-~-[ 7 

9 . 7 2  

3 C .  12 

25.55 

35.08 

16 ~2 

,i ':'- 73 

"?' 52 JMJ. 

7.37 

ACTD =~S_R - 

• ,-)~ 

0 °~.t_ 

7 . 4 S  

_~ ~'" 
• %. J. 

4 . 3 2  

3 . 7 3  

4 . 9 S  

2 . 7 3  

4 . i 9  

737 

,,.4 ¢~ 

.<"i 

/ 4 ~  @ 

l~GJ 
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O APPT~qDI]-" IV 

DRILL --'-.T - 

P-59-A 

TA I L ! ~ G  

ACI'D ASSAY RE- Lb Cu 

CONS Wt. T Cu i[ • S. CO'FSP, Y E:<T. 

2A_ -94.-, 0+19 0.!I 73 .o~ + .... _._,_. 33 

29 192.2 C.3C 0.22 59,29 9.72 

. . . . . .  ~ .12 47 187 3 O ~O C 21 83.u7 30 

" ~ ~ 16 81.88 25.55 44 !89 .o v .~o C. 

m~ 186 C C 25 C -~ ~- -~ . . . . . .  87.71 ~D.CS 

R'"  " ~ 14 _53 - ~ :  / . 7 u - .  2 _, C . o9 .~ .  2 9  - o ~  " '. 7 3  
L 

51 lO2.2 0.26 0.22 85.72 3C .52 

41 ~o~.0 O. ~ 0 ]3 - , . ; o  . 83.5! 17 ~ 

AC ID 
/Lb Cu 

Drill i<ole 

A C C O D 2 T T -  " ~  ' am - m  ~. -~ "-:~ . . . .  . 

A3iLiTY r : .=m~ . . . . . . .  C u  

6.20 

7 . 4 S  

3.91 

4 . 3 2  

3 . 7 3  

4.98 

2.73 

4.!9 

5. c ,2  

88. o% 

86.37 

95.60 

93 .c3 

94.62 

9 g  .23 

96.85 

98.30 

iC 1.3C 

( 3- ' , . .2-  S g 5  .) C . 7 T  ¢ . 6  

( 3 8 S - < . 3 7 )  C . $ 2  C . e , .  

(~sr-.-t .s2) : .  sc z .~ 

(~s2-slT) :.s5 z.s 

( s ~ _ r - s s 5 )  2 . c c  ~ . s  

( s 5 5 - ~ c c )  i . c 2  c..e, 

(60C-65C) 2.64 2.4 

(esc-Tos)  x.Ts z.6: 

( 7 C 3 - 7 5 C )  i . C 4  C . . 9 :  

i~k. " 

% 

A~,C • 
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P_:E 

2 ~ 

2.Z 

3.1 

2.8 

3.2 

2.3 

3.3 

B.C 

2 

APP:':DI:( !V (2,.) 

_ inS,_; U ,_'~...,~ 

.~DDED 
AC ID 

15 

±D 

24 

iB 

24 

15 

22 

21 

18 

Cu 

ASS:VZ 

0.7S 

0.62 

i .6C 

i .50 

1.60 

i .22 

2 . 2 8  

1.66 

1.08 

? 
't ~" . • 
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f- 

iii 

0 

~H 

1.7 

1.7 

1.9 

2.C 

2.C 

1.7 

2.3 

1.9 

1.8 

APPENDIX 

~ 8  HOURS 

_"-' ~.DDED 

~%C ID 

7 

7 

:..D 

14 

!5 

7 

17 

2" 

(~) 

e l l  

AS S ~2L 

0 . 9 0  

0 . 7 2  

1 . 7 2  

2 . 2 8  

2 . 8 0  

1 . 6 6  

4 .CO 

2 . 5 2  

i . 4 2  



DH 

1.5 

1.5 

-.7 

,.7 

1.6 

1.7 

i.7 

1.6 

APPm~Dr.: iv (c) 

"7"2 HOURS 

ADDED 

ACID 

S 

4 

5 

9 

8 

6 

i0 

9 

7 

CL~ 

~/Z 

© .96 

Go76 

2 . 8 i .  

3 ~6 e--, " 

4.56 

2 . 8 0  
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o 

. • .<~ 

@ @ 

_]..5 

1.5 

i .55 

±.D 

i .55 

1.5 

1.5 

1.6 

i .55 

A~s~,:oix I v  (o) 

9 6 "£OUP.S 

~_DD SD 
ACID 

B 

5 

5 

3 

5 

4 

7 

S 

C~ 

ASS ;-"gf 
g/ l 

i .CO 

z- ~ L: 

. 6 0  

"_ .?2  

-~ .(<C 

. 11) 
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Mr. J. H. Courtright 
Building 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January |4, :1969 

< :  . . . 

Aa'16A. 22.15 

j .  H.C. 

3A~i 1 5 ~969 

~aP, O A~o ~E,.~m'-i +,.,,----'+~+" __.++oL+----- 
im.n Ls-+.- 

F t L E + . . . -  = - - "  

Lakeshore Prgject  Leachin 9 

Dear S i r :  

As a matter o f+ in te res t  I have tabulated the leach tes t  resu l ts  
from Lakeshore Project  samples, of  tes t  work undertaken by El Paso Natural 
Gas (Metcon, Canadian Explorat ion Limited and Hawley and Hawley), Bear 
Creek, Placer Development (Canadian Explorat ion L imi ted) ,  American Meta ls-  
Climax (Hawley and Hawley) and Asarco. I t  is impossible to make a d i rec t  
comparison between resu l ts  obtained by Asarco and the other competing 
companies since the o r i g i n  and treatment of  samples was not standardized, 
but several points are i n te res t i ng .  

Copper Recovery - I f  we neglect the manner in which the samples 
were prepared and the laboratory process used, the following tabulation 
can be made (+ 0.4 percent cut-off only): 

Average 
Number of Copper Copper 

Company Samples Assay Recovery 
Bear Creek 7 0.80 73 
Asarco 11 0.79 72 
American Metals-Climax 4 0.83 61 
E1 Paso Natural Gas 17 0.82 59 
Placer Development 2 0.71 5_.99 

Average (We+i ghted) 41 o .8o 65 

Total recoveries range from a low Of 59 percent (EPNG and Placer 
Development) to a high of  73 percent (Bear Creek). I t  is i n te res t ing  
to note that  the highest recoveries (73 and 72percen t )  were obtained 
by Kennecott and Asarco, both of  which have p r e c i p i t a t i o n  p lan t  operat ions 
and have done considerable leaching test  work. This merely strengthens 
my point  that  laboratory leach procedures can inf luence the test  resu l ts ,  
and experience in th is  type of tes t  work is  very important in attempting 
to evaluate a proper ty  l i ke  Lakeshore, 

+?i.+/~ 

~,: ' %  
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Mr. J. H. Courtright January 14, 1969 
Lakeshore Project Leaching Page 2 

Acid Consumption - A similar comparison as above can be made with 
acid consumption. 

Number of Acid=Consumption 
Company Samples Pounds Per Ton 

Bear Creek 7 B3 
Asarco l l  124 
American Metals-Climax 4 63 
El Paso Natural Gas 17 84 
Placer Development 2 39 

Average (Wei ghted) 41 94 

Later Asarco test reSultS have indicated that the acid consumption 
with the same samples l isted above should be less than 80 pounds per ton. 
I f  we,use the, lower f!g~re (80~:)b) for Asarco in the above calculation 
then~the average consumption figure decreases to 83 pounds per ton. 

. .  " ; L  " •  . " 

" i '  ~'~". 

Yours truly, 

G. W. BOSSARD 
Mi l ling Engineer 

GWB/mg 
cc: TASnedden 

RBMeen 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 7, 1969 

• i: ':? 

FILE MEMORANDUM 

LAKESHORE LEACH TEST WORK 

Listed below are the final solution assays for the six 72-hour leach 
tests run on the Lakeshore composites. 

Test No. Composite 

LS 30 A 

31 A 

32 B 

33 B 

34 C 

35 C 

Sulfuric Assays GPL 
Acid Strength C u Total Fe Fe +++ Al~ 

IO gpl 1.24 l.l O 5.2 

20 gpl 1.46 2.2 0 3.1 

10 gpl 2.98 .65 ,21 7.6 

20 gpl 3.05 I.O .42 3.4 

IO gp] 3.32 1.0 O,I 4.9 

20 gpl 3.70 1.8 0.3 6.4 

DEC:js 

D. E. CROWELL ./ 



Aa-l 6A. 22.15 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

MEMORANDUM 

January 6, 1969 
• " L , 

LAKES HOR E 

Subject: +0.40 Cu Ox zone (46.holes inv,estiqated) 

6 had no + .4 Cu (8,36,41 6',:5 

9 were I00% rotary thru ox zone 

15 were I00 % cored thru ox zone 

16 mixed rotary & core 

Total footage+ .4 Cu ox zone = II,772 -" lO0 % 

Total footage rotary = 6,329 - .54 % 

Total footage cored = 5,443 - .46 % 

of mixed rotary - core intercepts (16 holes) 

rotary footage = 3683 = .67% 

core footage = 1790 = .33% 
5-473 lO~ 

Note: From hole No. P-63 on, coring commenced atilt 

R.D. Karvinen 
RDK:Izb 

sign of Cu values. 

- • ,~. , ~ ,:. ~ i~ ~. ~ ~ ~ 

.......... 



, , ' ! ,  

January 6, 1969 

Mr. J. H. Courtright 
Chief Geologist 
Southwestern Exploratiom'Dept. 
American Smelting & Refining Company 
i150 North 7th Avenue 
Tucson~ Arizona 

Dear Mr. Courtright: 

We are enclosing some data on our recently completed 
hole P-59A which I am sure you will find to be of interest. 

Very truly yours, 

.// ..$3..$2 

.I// John R. Re~ds 
L~,/" Supt. of Exploration 

Mining Division 

JRR :mp 
Enclosure 



Hole P-59Awas collared approximately I0 feet NW of hole P-59- It 
was cored through the 710 foot interval that was drilled with a 
rotary drill in P-59. A comparison of the assay results from these 
two holes follows: 

P-59 P-59A 

Interval Thickness Type of %Cu Interval Thickness Type of 
Sample Sample 

340 710 370 Rotary 0.82 342 - 708 366 Core 
710 810 lOO Core 1.56 708 - 810 102 Core 

%cu 

1.45 
1.25 

I 

Acid leach'tests are currently being run in Tucson by Metcon on split 
core sampled from P-59A. The head samples for the tests assayed as 
follows: 

P-59A Interval Total Copper Acid Sol. Copper 

342 - 385 .77 .61 
385 - 437 .82 .63 
437 - 482 1.80 1.68 
482 - 517 1.56 1.36 
517 - 555 2.00 1.84 
555 - 600 I.O2 .90 
600 - 650 2.64 2.48 
650 - 703 1.78 1.67 
703 - 75o 1.o4 .92 

•  /6/69 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

January 3,  1969 

J .  b . C .  

JAN A 1969 

MEMORANDUM 

LAKESHORE 

Supergene enrichment. 

~ Of 47 holes invest|gated,jl3 exhibLted zones of possible supergene 
enrichment. Following is a tabulation of thesedrill holes: 

Hole No. 

I0 .3o 
~27 : . . . . . . . .  ~46 
29 - .3:1 
30 .37 
40 .56 
45 .56 
46 .33 
47 .44 
57 .49 
64 I. 33 
69 1.13 
73 .80 

% Cu Ox zone % Cu (mix zone) 

.68 
~ .  .51 

.55 

.59 

.81 
• 69 
.63 
.64 
.56 

1.85 
l .32 
2.09 

Thickness 

57' 
16' 
24' 
65' 
3o' 
25' 
139' 
40' 
57' 
60' 
60' 
145' 

(+)It1' 

A probable insufficiency of pyrite and poor Water table conditions 
preclude a zone of ~upergene enrichment east of the north-south fault. 
Hole 73 is west of this fault and may represent a zone warranting 
extensive exploration. 

R.D. Karvinen 
RDK:lzb 

• • T 
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EL PASO LAKESHORE PROPERTY 
SPECIAL REPORT 

ON 
HOLE 59 A (CORE) 

For Clients 

of 
CompuTech Research Ltd. 

~i~ ̧ . 
~t.;#i=,' 

" ' ;  i 
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January 1969 
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Because rotary d r i l l i n q  could produce biased assa~ resul ts  

in the oxide zone, El Paso Natural Gas decided to d r i l l  a core 

hole on about a I0  foot  o f f ' s e t  to hole P -59.  In summary: the 

resu l ts  were as fol lows:  

Type of  D r i l l i n g  Elevation Interva l  Average Grade 

Core (59A) 1 4 5 0 -  1080 1 .448 

Rotary 59 1450 - ] 080 0 .814 

Core (50A) 1080 - 9 7 0  1 .316 

Core (59) 1080 970 1.578 

L~ 

};,~, a , 

~!;~ii',':2': ' 1 

k 

, i'3 



DISCUSSION OF RESULTS 

The comparison of  holes 59 and 59A fo r  I0 foot  composites 

are shown in table I .  Notice that  l i t t l e  cor re la t ion exists 

between each lO-foot  in terval  and that  the core assays are 

s i g n i f i c a n t l y  higher than the rotary assays. 

Figure I presents a plo t of the rotary vs. core comparison 

and a computed second degree equation, 

Figure 2 presents the larger scale p lo t  of  Figure I ,  

Figure 3 presents the core-rotary plots on reversed axes. 

Figures 4 and 5 present the second and th i rd  degree equation 

plots fo r  the core vs. core comparison: point ing out l i t t l e  

cor re la t ion ex is ts .  



1 • 

CONCLUSIONS 

I .  There are to  few samples in the core of 59 and 59A to 

compare the results with any certainty.  That is to say that 

there exists an expected amount of v a r i a b i l i t y  between core 59 

and core 59A. S t a t i s t i c a l l y ,  the samples could be from the same 

population. Therefore, more test ing must be done before any 

conclusive decisions can be made concerning r e l i a b i l i t y  of certain 

d r i l l i n g  - -  as 59. 

2. The core-rotary comparisons point out a difference between 

the core and rotary assays. These results indicate that the rotary 

d r i l l i n g  underestimates the oxide grade s ign i f i cant ly .  However, 

about 5 - 15 core holes must be d r i l l ed  in the oxide zone to produce 

enough data for  a re l iab le  correction graph ( l i ke  f igure I )  to be 

computed. 

b' ,  

i~:~ ¸ 

l ~ i  ~ 

iii!:il -̧ 



TABLE 1. 

C O N P A R I S O R  OF L A K E  S H O R E  ' R O T A R Y  AND CORE S A N P L E S ,  JAN, , ,  5~  1 9 6 9 , ~  

. ~_. 59_A. ___5__9 . . . . . . . . . . . . . . . . . . . . . .  
X Y Z AI. CORE ROTARY 

1059 52104.0 51181°9 1430o0" 10"~0 0.826 .306 

........................ &0.59,__ 5.2 !9A.,0_S!_l#..l,k%___!.+,_2.%~_0. .... _1.9~_<...0.,_899____-A6_7. ................................. 
1059 52104°0 51181.9 i410,0 10,0 0.695 .323 

...................................... !_035_9 5_2_1_0_4_._0__5_Li8_I_.3 _i.40_0..,_0 . I_0.._0__0_J7.5_7~__3_i_i 
1059 52104.0 51181.9 1390~0 1040 0.739 .376 

. . . . . . . . . . . . . . . . . . . . . . . .  ]-_ 0 5 ~  ~-~... _ 5 1 1 . 0 . 4 . . ~ P A _  _5.1_]-~ 8.-~. ~ J _  . . . . .  ! .  3 ,8_0.9 . .0_ . . . . .  1..0_~.., .I~__ O_~__ .8 _5_ l _ _ _ _  .~_7. 3_ 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1059 5.2.104.0 51181.9 1370.0 lO.O 0°545 °636 

......................... !O.5_9..__521P./_t._O_5.!_l.8_l_.~,.9__kl B 60,_0 .... ! 0 Q. 0__..0_,_675___.:_5.6A .................................. 
~.0~9 ~ 2 1 0 4 . 0  ~ ] . 1 S l . 9  ~ . 3 5 0 . 0  ..... t 0 . 0  1 . 0 4 4  . 4 9 4  ,~ 

1059 52104.0 51181°9 1 - 3 3 0 , , 0  !0~0 1.078 ~o651 ;..;~ 
1 .05  9".,5 2 1 0 4 .  0~ 5 1 1 8 1  .~ 9 1 ' 3 2 0  2 0 " ~ r ' I  0 ,, 0'~ 2 .  0 7 7  !:. 688~"~:::~<"~<":".:'<:~ .... ::"<~:'~ ....... ~~:~!~ ~'~"~, 

/~: o 5 < g Y i - o 4 .  o:: # Y l  s f : : 9 - - - -  1 s fb- :  b .  ""~. o : :  o : f2 : -~ :~ - -~ i~  s:Fo-~,C=~=-~,:!:~7~:YCT.7 . . . .  i "  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  ~ ~: o.:5_9 _!:5.21 o_~ ..__o. _',.~ i. 18 z<~_L ~ s o.o; o___.! o o . O  . :~_L.G. 7 < _ L  ~. <~.:.! . . . . . .  :!":~ . . . .  ~ ::L~: ::L__::.:::i . . . .  

. . .,.0.0 : 1 . 3 1 0  1 i . 0 . . ,  ......... " I I )  " ..... :~ ~I059 52104 0 5!18!~9 .;' 1290 0 ~ " • ~z ,-~ 
~,.. :. . . . . .  ~ . . . . .  1059 5 2 1 0 4 . 0  5 1 1 8 1 , . . 9  1 2 8 0 o 0 . . ~ . , . . " : 1 0 ~ 0 . : ~ , 1 o ' 3 8 i  

\ i~ Q..5 9_]:j:.5 . . . . . . . . . . . . . . . . . . . . .  1 8 _ ! _ ;  9:: - .? i_ i .2  6 . 0  ~ 0____£0_~__07_ .2  , _ 5 7  5___! .~  ~ 8 6 ?! ~ !,:" ~ ( " < l : ~l ~,,:~ I 

1059. 52104.0 ~.5!181o'9 .~ 1250:O 10~0 "!, 189 k876:;!:~-,::,~:.:~:,.:~<~,-~ ~<~[::"<.,4<:~:? i:::::~ ~:i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £ ................. A _ I  . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1059~'52!0-4o~ :" ~1i81~9 ~ 12~-0.0 1 0 . 0 < i . .  152 ~;&:~590 ''~::'~:;'~~:~~ "%:'#:~" .... ~"~ ':"':~ 
1059 52104.0 5118109 i 2 3 0 , ~ 0  !0.~0 0.969 °765 

10_59 52_! .04_.  0._=5_1_! 8_1 ,L_9_~ 12._20_.z,_.0 ! 0  ~ 0 O,. 9 7 5  o 7 2 3  
.987. ,~ , . . ,~o929. .  -.~: :. -°:. 1 0 5 9  5 2 1 0 4 , 0  5 1 1 8 t , , 9 > ~ . 1 2 ! 0 . 0 . k ; : i 0 ~ 0 : 0  . . . . . .  " " : " * "  

[ ' I 1 0 5 9  5 2 1 0 4 " ~ ' ' 0  : I : 5 i 1 8 1 : 9  " "1200,~0 l O S O I ' " O  . 9 '  " 3 5  I I  9 Z ~  " 9  .;]" . . . . .  ~i I: I }; "(~t Iq: "~ ~I ~ [̀~ ' :I ' 

.0~:) 52~04.0 :~i£8~,9. _i90~.0 ,0~0~.0.,8 .:8ore ~;~:~,~ ,..-, 
~ 9  ~ ; ' ~:c~.~.  • ' ' ,  " :. ....... ~ " ~ ! ~ : [ ;. ~ i.~:.." ~, :;: 10.~ 5z104.0 ,~81.9 ::,,,1180o0.:.<&0o0 <.!:.583 ,,765 L~.~.~,..,::. ............... '. " 

- -  . . . . . . . . . . . . . . . . . . .  : f0%-~-5  2Y-04 . 0 - [ 5 ~  ~:8 f : - 6 : :~  i i:f=~b o-o:=:~:~~0Y6-% : ? ~ s 5 - ~ ' :  ::89 31 . . . . . . . .  ]<~'~::~::i::!~ . . . . . . . . . . . . . . .  
1_~0_~ '~ - . .~S .2 !_0_ 'Z~ : I ' . ~0~81 : ] -_81_ '~ I ' .  9.  . -  1 : I 1 : 6 0 I : ~ 0  1 0 o  OI'I:,I:::2": 3 : 0 : 7  ~ i i : : ' ! 7 2 9  !' ~:;i~,~ ~:~ I'::~:{ ~ I: I I~ : 

1059 52!04.0 5 1 1 8 1 . : 9 " " ! I Z : - 0 . ~ 0 " ' ~ ~ " : ~ 1 0 , ~ 0  1,697 
1059 52104°0 51181.9 !130~0 i0.0 1.412 1.218 <~ 
1059 52104,0 51181,9 1120~0 i0~0 1o759 1.153 
~o59 5 2 1 0 ~ . 0  5 1 1 8 1 . 9  z !~ .Oo,O ......... 10o0: . . . .1o ,903 ~ . . ! 4 - o  
1 o 5 £ 521 o 4 .  o 5 U-_S~_~__~ . . . .  ! !_0_..0_~9 _.':":j:..kq ~_.9. ~:_! .5#:9- i .  z~o 8 
1059 52104.0 5 ] . 1 8 1  9 1090o0 - ' ~0~ ,0 ,  1.605":1.726 A V E R A G E S  

......................... ._I_O_.>_~_A.2__k_.gA-9__A~ _I_~__L-__%_-i.OA._O ~ 0 L !_O-0! .!.-_ 4.55._ _k.. >_6_-t ....... §9._~_ ........ _.5._9._ ........... 

ii: ! i ...... - .... ~.. ,: ~-:!:~~ ~.~.~-8 o . 8 ~ , ,  k . ,  

,~...: ~ ~.-: ::~ ~ .. # 

.... :::".,: <~:~.~ ~:,,:~.~":.~:~:,.:59A ":~"~ 5 9  
......................................... X Y Z A I  CORE CORE 

1059 52104.0 51181,.9 1070.0 I0.0 1.615 1".626 

................................ !_0..5..9..__ .5 2 1_0 4_,-_ P_ _$_!_)-_8 !_~_9.. ...... i_0.6 O_~_q___iO.~jO__ !.~_!.0 4:__2 - .1.9 2_ ................................... 
1059 5210~.0 51~81.9 ~050.0 1040 0.591~ ~.458- 
1059 5210_~_,_0 _5_1%8.A_~_9 _1_0f,~9!_0 ._<0,0 0,. 744 i. 765 ' 
1059 52104°0 51181.9 1030.0 i0.0 0.41+Z~ 1.399 

,i__ ...................... .~.9_5.9___5.2.1..0:4_-_Q__5.!._!..8_i .-.9 ..... !02, 0..0 .... ! 0 ~_O_-O_t5.3_~__~--/LT_9___ - ....................... ! .... 
1059 52104.0 511811.9 i0.!0.0- !0.0 2.351 1,199 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0 . 5 9 _ _ 5 2 1 0  Z~.-0._.5_],.18 ! ~..9. . . . .  ! 00 .0  , .0  . . . . .  ! 0 ~ . 0  _.I...9'~;.1__].. 3 6 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10.59 .52104.0 51.18!.9 990.0 I0.0 1.646 1.422 

. . . . . . . . . . . . . . . . .  Z _ 7 _ . ,  T . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i059_52104.0..5i!81o9 980.0 _ i 0 . . . 0 _ 1 . . 8  ~0 ~ . 6 9 . 5 _  A V E R A G E S  . . . . . . . . . . . . . . . .  

i059 5 2 ] . 0 4 . 0  5 1 1 8 1 . 9  9 " 1 0 . 0  0 . 9  1 . 6 ] ' O  ] , , 7 6 6  5 9 A  5 9  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.316 1,578 
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Polygon Area 

P-IA 86,000 

~-3 ]13,200 

P-30 I16,800 

P-39 l~9,600 

P-40 78,000 

~.~+41 

P-43 83,600 

~-P-45 100,800 

P-47 142,000 

P-48 83,600 

P-53 141,200 

P-55 18~000~ 

P-56 176,400 

P-59 I02,800 

P-64 224,800 

P-68 ]86,800 

P-69 225,200 

P-70 218,000 

P-72 120,800 

P-73 182-800 

P-74 145,600 

A~s~ge4d201,600 A 

Thickness 

496 

336 

535 

712 

700 

514 

504 

8o 

4l 

460 

272 

100 

5O7 

146 

218 

I33 

12l 

195 

670 

524 

48l A 

• , • , ; _ 

LAKESHORE 

Ft 3 Tons 

42,656,000 3,412,480 

38,035,200 3,042,816 

62,488,000 4,999,040 

92,275,200 7,382,016 

54,600,000 4,368,000 

42,970 ,400  3,437,632 

50,803,200 4,064,256 

II,360,000 908,800 

3,427,600 274,208 

64,952,000 5,196,160 

49,504,000 3,960,320 

17,640',000 l,~ll,~O0 

52,ll9,600 4,169,568 

 i & 2s, 64 
40,722,400 3,257,792 

~ . ~ i. ~ ~ " ' 

29,95~Y,600 ~, 2~396!,!28 

26;378,QO0 / ' 2 ,110 ;240  .~  

23,556,000 1,884,480 

122,476,000 9,798,080 

76,294,400 6,]03,552 

96,969,600 A 7,757,568 A 

T o  t a  I . . . .  ~ , ~ , ~ 0  T o  n s 

A v e .  t h i c k n e s s  = { Q ~ 1 % ~  f e e t  

Wt. Ave. Grade = |~o~%~ Cu 

+.90 
%Cu 

0.92 

l .92 

1.55 

l .33 

1.13 

2.23 

l .54 

Oxide Intercepts 
with Rotary Assays 
increased by 25% 

Interval 

150-646 

200-536 

300-835 

370-I082 

310-1010 

42O-934 

43O-934 

460-540 

]044-]085 

350-810 

690-962 

550-650 

400-907 ~ 

 3o-876 
850-I068 

989"I122 

810-931 

970-I 165 

968-1638 

870- ] 394 

970-1451A 

. i. • 
-k k- 
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Comparison-Assa'y Results 

Coring vs Rot-ary Sludge 

0 - 60 

270 

Hole #P:-59 & 

nterval 

6 0 '  

210" 

P-59A (offset 9.5' 

Rotary Assay 

No a!s Say 

0YI035 % 

340 7o! No assay 

370 

40o 

30, i 

30 

o.3o3~::%' 

o. 3367 % 

0.6467 % 

O. 5500 % 

0.8300 % 

O. 9467 % 

O. 8467 % 

0.8100 % 

O. 8567 % 

0.8100 % 

1.1800 % 

l .4333 % 

I.5640 % 

430 

"460 

49o 
520:' 

550' 

3O 

3O 

3O 

3O 

30 

" ' 610' 

: :i' i" 640' 

!i:!~i ii"~: .. 670' 
i i C / : ;  • 

700' 
ii- • 
i"~ ~ 4~.,: " -~., 710 ' 

¢{, -;~ 

F 

> . . . .  34o-7:' o, " 

30 

30' 

30' 

30' 

30' 

lO' 

370' 0 . 8 1 5  % 

N.74 o W. ) 

Core Assay 

O. 1307 % 

0.7177% 

O. 7250 % 

O. 7893 % 

1. 2643 % 

2.0718 % 

I. 7677 % 

I. 5280 % 

0.9770 % 

1.2167 % 

3.  0783 % 

1 . 6 o 5 7  % 

1 . 6 6 1 o  % 

1 . 3 9 3 0  % 

I ,454 % 

Aa-16A.22.15 

\ 

Percent change 

+26% 

+137 % 

+I 15 % 

+22% 

+130 % 

+150 % 

+87% 

+80% 

+21% 

+ 4 2 %  

+280 % 

+ 3 6 %  

+ 16~% 

- 1 2 %  

+78% 

. : -  - . .  

, i T  . 



0 - 60' 

270 

340 

370 

4OO 

43O 

460 

450' 

520' 

550' 

580 I 

610' 

640' 

670' 

700' 

710' 

Comparison Assay Results 

Coring vs Rotary Sludge 

,p Hole # -59 & P-59A (offset 9.5' N.74 ° W.) 

Interval Rotary Assay Core Assay 

60' No assay 

210' 0.1035 % 0.1307 % 

70' No assay 

30' 0.3033 % O.7177 % 

30' 0.3367 % 0.7250 % 

30' 0.6467 % 0.7893 % 

30' 0.5500 % 1.2643 % 

30' 0.8300 % 2.0718 % 

30' 0.9467 ~ 1.7677 % 

30' 0.8467 % 1.5280 % 

30' 0.8100 % 0.9770 % 

30' 0.8567 % 1.2167 % 

30' 0.8100 % 3.0783 % 

30' 1.1800 % 1.6057 % 

30' 1.4333 % 1.6610 % 

lO' 1.5640 % 1.3930 % 

Percent cha.n.ge 

,_26 % 

+137 % 

+715 % 

+22?/o 

+I 30 o% 

+15o % 

+87% 

+80% 

+21% 

+42% 

+280 % 

+36% 

+ 1 6 %  

12% 

.~ 0 0  _ "?tO 

340-710' 370' 0.815 % 1.454 % 
+ 7~7~ 
+78% 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

December II, 1968 

Memorandum To: Mr. G. W. Bossard 

Results of Leaching Test ~ on Lakeshore 
Oxide Ore Samples 

This memorandum outlines the results of the metallurgical test 
program on the 18 Lakeshere oxide ore samples collected November 15-16 
at the Lakeshore property° The comp]ete ana]ysis of each sample is given 
in Table No. lo 

The first results indicated that this ore would require strong acid 
solutions and/or long leaching times in order to obtain reasonable recoveries. 
It was decided, therefore, to test each of the samples under strong leaching 
conditions (minus 10 mesh ore and leach solution strength of 57.5 gram per 
liter H2SO 4) in order to quickly determine the amount of leachable copper 
present and to obtain an approximate idea of the acid consumption. The 
results of thisphase of the test program are given in Table No. 2. 

Three composite samples~ A, B and C were then made up from the 
18 samples on the basis of rock type and amount of leachable copper present° 
The composition of these samples is discussed in a memorandum from Mr. Ro D. 
Karvinen dated November 29, 1968o Composite A represents andesitic rock, 
Composite C represents porphyritic rock, and Composite B represents a mixture of 
the two types. The composition and assays of the three composite samples are 
given in Table No. 3. 

The three composite samples were then tested under conditions approx- 
imating vat leach conditions. Each composite was leached for seven days with 
leach solution strengths maintained at lO and 20 gram per liter su|furic acid 
for the first three days and then without further acid addition. The size of 
the material was minus one-quarter inch. The tests were run in open-mouth 

tests was not available: The results of the six leach tests are given in 
Table No. 4. Complete results of each test are given in the attached sheets 
in the form of curves showing copper recovery and acid consumption plotted 
against leaching time. 

In general~ these tests indicate from the samples tested that 
reasonable recoveries (70% plus or minus 3%) can be obtained by vat ]eaching 
this ore using sufficient time (approximately six days leaching) with moder- 
ately strong leaching solutions. In actual practice~ varying strength leaching 
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Mr. G. Wi Bossard December 11, 1968 
Page 2 

solutions would be applied to the ore at different times during the leaching 
cycle; the lO and 20 gram per liter acid strengths used in the test work are 
only rough approximations of actual conditions. The tests indicate that the 
data obtained with the lO gram per liter solutions should approach actual 
results more closely than data obtained from the 20 gram per liter solutions. 

Previous experience has shown that actual copper recoveries from vat 
leach operations will be lower than recoveries obtained in laboratory bottle 
leach tests, so the recoveries listed in the table should be reduced somewhat. 
The following paragraphs present a short discussion of the test results from 
each ore type tested. 

Andesite (Composite A) This sample was of low grade and contained 
more sulfide copper than the other samples. Also, the copper in this sample 
went into solution more slowly than with the other ore types. If this sample 
is typical of the andesite ore, only 65 to 67 percent recovery can be expected 
with this ore type with acid consumption of about 80 pounds of sulfuric acid 
per ton of ore. 

Mixe d Type (Composite B) This sample gave better results than either 
of the other samples but since only two drill holes are represented these 
results may not be too significant. Copper recovery should be 71 to 74 percent 
and acid consumption about 65 pounds of sulfuric acid per ton of ore. 

P o . ~ ~  (Composite C) The grade of this sample is considerably 
higher than that indicated for the orebody so the copper recoveries obtained 
from these tests are probably higher than could be expected in practice. 
Copper recovery should be 70 to 73 percent and acid consumption approximately 
80 pounds sulfuric acid per ton of ore. The acid consumption seems high 
considering that this sample contains less than one-half as much acid-soluble 
CaO as Composite A, but all of the tests confirm this high acid consumption. 
This consumption would be less if the copper assay of the feed was lower but 
would not change the acid consumption figure by more than lO percent. The 
acid is apparently being consumed by some other constituent in the ore besides 
CaO, possibly by the dis~lution of alumina. The cause of this acid consumption 
can be determined by further test work if this information is desired. 

The results that could be expected from heap leaching this ore ere 
estimated as follows: 40 percent copper recovery over I0-15 years and an 
acid consumption of at least 75 pounds H2LSC4Per ton of ore. 

The above estimates of copper recovery and acid consumption are 
the most accurate that we can make based on the samples tested° These 
estimates should be accurate to within plus or minus 10 percent assuming that 
the samples accurately represent the orebody. If more detailed and accurate 
information is desired we would need enough coarse (plus I/2 inch) sample to 
permit column leach tests. This would require a minimum of 500 pounds end 
we should have two or three times that quantity to permit several tests. 

L 
D. E o CR0~,IELL 

DEC/mg 
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Lake Shore Total  
Hole No. Cu 

P- 3 .61 

P- 4 .32 

P-27 '47 

P-33 .57 

P-39 .52 

P-40 .27 

P - 43 .48 

P-45 .34 

P-51 .27 

P-55 .68 

P-56 l ~80 

P-59 .70 

P-62 .79 

P-64 .95 

P-68 .69 

P-69 .70 

P-7O .95 

P-73 .34 

Table No. l 

Lake Shore Sample Assays 

Acid 
N.S. Total Soluble Total 

C u  C a 0  CaO 

• 23 7.6 2.0 1.95 

.28 6.2 I .6 0.68 

.40 7.2 1.7 I .01 

.o3 7.6 2.8 I .73 

.35 6.2 2.3 0.94 

.24 5-0 I .2 I .73 

• 39 3-5 2.0 I .23 

• 30 4°5 2.0 I .01 

.19 2.4 0.9 0.65 

.60 2.2 0.9 0.21 

! °58 1.0 0.5 0.21 

.63 2.3 0.6 1 .12 

• 74 i .1 0.9 0.29 

.87 0.9 0.6 0.40 

.62 0.8 0.6 0.43 

.60 1.4 i .1 0.65 

.81 I .3 I .l 0.86 

.22 0.9 0.8 0.86 

SIO2 Fe 

62.3 3.4 

62.0 2.5 

63.3 2.9 

62.8 3 .l 

62.8 3.2 

62.0 2.9 

62.1 2.9 

61.8 3.0 

62.8 4.1 

63./+ 4.5 

66.6 3.1 

64.0 3.0 

64.2 2.6 

64.3 2.4 

64.6 3.9 

62.8 3.6 

63.4 3.4 

63.o 5.1 

SAI__~ 
.4O 3.63 

.04 3.80 

.25 3.38 

.90 2.14 

Nil 3.8o 

.8o 3.8o 

• 25 3.46 

Nil 3.23 

.05 3.82 

.20 3.82 

.02 2.72 

• 47 3.78 

.O3 3=84 

.o9 2.97 

.o7 2.83 

°09 3.84 

.28 3.63 

tr 3.38 



Table No. 2 

Lake Shore Test Results Stron 9 Leachin.q. CondTtions 

Lake Shore 
Hole No. 

Head Assay Cu 
Total Cu N.S. Cu Recovery Acid ConsumptTon'- Pounds of H~SOj, 

P - 3 .6] .23 36% 143#/ton ore - 32#/# Cu recovered 

4 - - ~ 3 - 2 - - - - -  .28 75 1 7 0  " " 36 " ~' 

27 .47 .40 *77 155  " " 21 " " 

3 3  . 5 7  . 0 3  NO T E S T  A L L  S U L F I D E  

39 .52 .35 59 142 " " 23 " " 

40 ~ 7 - - - -  .24 84 t 32 ,, 11 29 " " 

43 . 4 8  • 39 77 8 7  " ' 12  ~' " 

4 5  -- . , 3 4 -  " . 3 0  8Z 113 " " 20 " ,l 

51 .--~7-- .19 34 122 " " 6 7 .  " " 

55 .68 .60 

56 1.80 ! .  58 
~ J  

59 .70 .63 

/ 

62 . .79 .76 

64 .95 . 8 7  

68 .69 .62 

*67 

78 

77 

77 
84 

78 

125 " " 14 r, ,, 

119 " " 4 rl ,i 

132 " " 12 ,i ,, 

129 " " I 1 ,i ,, 

7 8  " " 5 " " 

121 ,I ,, 11 " ,I 

69 .70 .60 

70 .95 ~ .81 

73 ~.~34 .22 

-~-~_ ~l~ ~C-~,~ 

"¢ - 40 nour leacn-only 

*72 

_-j; 

37,/~ 
S ;  l 

132 " " 13 " '~ 

107 " " 62 " " 

Leach Conditions: 200 gm - lO mesh ore leached 48 hours in 57.5 gpl acid solution 
at 20~ solids. Leaching done in one gallon bottles rotated on 
rolls. 



Table No. 3 

Composition and Assays of Lake Shore Composite Samples 

Lake Shore Total• Assay Acid Soluble 
Composite Rock Type DDH Hole Nos. C_9_u NoS. Cu Fe CaO 

A Andesitic P-4, P-27, P-39 0.49 0.33 3.10 1.80 
P-43, P-45 

B Mixed P-64, P-69 0.81: 0.72 3.50 0.70 
Rock Types 

C Porphyritic P-55, P-56, P-62 1.04 0.92 4.00 0.70 
P-68, P-70 

Composites were made up of equal amounts of sample from the holes listed 

except that hole P-45 is represented by only one-half the weight of the other 

samples in this composite. This is because we did not have a sufficient amount 

of this sample to make an equally weighted composite. 

Hole No. P-59 was listed by Mr. Karvinen as belonging to the B Composite 

but it was decided to leave this sample out as it consists wholly of hammer 

cuttings while all of the other samples in the composites are diamond drill core 

crushed to minus one-quarter inch. 

,,.:, 
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Table No. 4 

Summary of Leach Test Results 

With I0 and 20 gpl Acid Leach Solutions 

Solution Total 
Test Strength Cu 
No. Sample .gp] H2S04 Recgver~ 

Third Day 

Acid Consumption 
Ibs/ton Ibs/Ib Cu 

Seventh Day 
Total 

Cu Acid Consumption 
Recovery Ibs/ton Ibs/Ib Cu 

30 A I0 56% 64.9 13.6 68.8% 83.1 14.1 
(Andes i te) 

31 A 20 63% 78.9 14.6 71.9% 110.8 17.9 
(Andesite) 

32 B lO 72% 58.4 4.9 77.4% 66°6 5.2 
(Mixed) 

33 B 20 76% 64.7 5.1 77.7% 80.6 6.2 
(Mixed) 

34 C 10 68% 65.0 5°0 75.8% 83.| 5.7 
(Porphyry) 

35 C 20 74% 73.6 5.0 78.8% I01.5 6°5 
(Porphyry) 

These tests were done in one-gallon bottles rotated on rolls. Leach solution 

strengths were held at the indicated value (I0 or 20 gp] H2S04) for 72 hours then 

allowed to fall as the acid was consumed. The sample was all minus one-quarter inch 

in size. The ratio of solution to solids was held at 2:! by weight~ A!I leaching 

was done at room temperature. 

Daily copper recovery and acid consumption figures are given on the following 

pages along with final solution assays for H2S04 and copper. 
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1700 WEST GRANT I~OAD 

Reglsl;ered Assayers 
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i l  
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TELEPHONE 622 -4836  

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

POST OFFICE BOX 59:34 

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

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

Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo, Texas and Hayden, Arizona 
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61 O~alura/ ~ a s  

~l ~9,~8o, ~]'exas 79~9~ 
N o v e m b e r  7, 1968 

@om 6any 
j.H.C. 

Mr:  J. H. C o u r t r i g h t  
Chief  Geo log i s t  
S o u t h w e s t e r n  Exp lo r a t i on  Dept.  
A m e r i c a n  S m e l t i n g  & Ref in ing  Co. 
1150 Nor th  7th Avenue  
T u c s o n ,  A r i z o n a  

Dea r  Mr.  Cour t r igh t :  

We a r e  happy  to f u rn i sh  you a copy  of the  r e v i s e d  
o r e  r e s e r v e s  as  of Oc tobe r  30, 1968 for  ou r  L a k e s h o r e  
p r o p e r t y .  We hope  that  th i s  da ta  wi l l  be he lpfu l  to you in your  
eva lua t ion  of our  p r o p e r t y .  

Y o u r s  t ru ly ,  

W. T.  Hol l is  
Manage r  
Mining Div i s ion  

WTH: dg 
E n c l o s u r e s  

..! 



(D 0 IVI p cH R E S E A R  C H ,  L T D .  
Subsidiary of GFI Computer Industries 

1019 WEST PRINCE ROAD 
TUCSON, ARIZONA 85705 
887-222(], AREA CODE 602 

November 5, 1968 

Mr. John Reynolds 

Mining Division 

E1 Paso Natural Gas Company 

£1 Paso, Texas 79999 

Dear John : 

Enclosed are six copies of the updated ore reserve figures through October 30, 

1968 for the Lake Shore Project. Dick Hewlett said that he wanted to do the 

+0.4 and +0.3 reserves, which I have not yet received. 

Note that drill holes P-70 and P-71 are not included in the present figures. 

Sincerely, 

William L. Meyer 

Director 

Systems Development Division 

WLM/rcm 

Enclosures 
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"LAKE SHORE PROJECT- 

1°  

SUMMARY OF ORE RESERVES AS OF OCT. 30, I968.  

PORPHYRY RESERVES FOR ORE GREATER THAN 200 FEET THICK 
CUT-OFF GRADE FOR PORPHYRY = 0.50 

ORE CLASS GRADE 

PROVEN ORE 0.802 
PROBABLE ORE 0.816 

TOTAL ORE 0 . 8 0 5  

TONNAGE 

I071934,500 
24,161,250 

132,095,750 

NOTE--TOTAL PORPHYRY RESERVES INCLUDES 9,258,700 TONS OF 
TACTITE WHICH LIES UNDER THE PORPHYRY. 

. TACTITE RESERVES FOR THE ENTIRE ORE BODY 
CUT-OFF GRADE = 1.00 

ORE CLASS GRADE TONNAGE 

PROVEN ORE 
PROBABLE ORE 

1.752 16,675,000 
1.967 2,606,400 

TOTAL ORE 1 . 7 8 1  19,281,400 

3. TACTITE RESERVES OUTSIDE THE PORPHYRY AREA 
CUT-OFF GRADE = 1.00 

ORE CLASS GRADE 

PROVEN ORE 1.663 
PROBABLE ORE 1 . 9 6 7  

TOTAL ORE 1.728 

TONNAGE 

7,894,I00 
2,i28,600 

I0,022,700 

4. OXIDE RESERVES 

CUT-OFF GRADE GRADE 

0.20 0.476 
0.75 1.085 
1.00 Io400 

TONNAGE 

206,271,000 
2I,I82,900 
Io,826,7o0 

NOTE--TO OBTAIN THE TOTAL SULPHIDE TONNAGE, ADD THE PORPHYRY 
RESERVES TO THE TACTITE RESERVES OUTSIDE THE PORPHYRY. 
TOTAL SULPHIDE = 132,095,750 + 10,022,700 = 142, t18,45C 

AVERAGE GRADE = 0.8?0 
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*LAKE SHORE PROJECT* ORE RESERVES AT +0.50 PORPHYRY -- 

PROVEN RESERVES 

9 1 2 0 / 6 8  10130168 
THICKNESS 

| NO' AVERAGE TONNAGE CUT-OFF NO. AVERAGE 

1 1159 0.860 83948128. 50. 1396 0 . 8 3 2  

2 1077 0 . 8 5 8  82648752 .  100.  1323 0 . 8 3 0  

3 866 0.834 77033952. 150.- 1116 0.813 

4 706 0.819 71231248. 200. 969 0.802 

5 609 0 .811  66770416 .  250 .  869 0 . 7 9 6  

6 548 0.803 63310208. 300. 813 0.793 

T 472 0 . 7 9 3  58181872. 350 .  759 0.791 

8 417 0.782 53907288. 400. 696 0.790 

9 352 0.768 48180416. 450. 626 0.790 

10 310 0.766 44042504. 500. 557 0.790 

TONNAGE 

1,19897D72. 
-~-~-',t-+k+ 

118729792. 

i 1 3 2 3 0 8 3 2 .  

iov34 76. 
105335824. 

100143328. 

96535200. 

91645424. 

854437~4. 

78611040. 




