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CARIBOO-BELL COPPER (TUNES LI Till TED 

SUMMARY EXTRACTION 
Tons and Grade - % Copper 

.SULPHIDES .NON-SULPHIDES 
(Before d i l u t i o n ) (Before d i l u t i o n ) 

'Tons G rade Units Tons Grade Un i t s 

P i t s #1, 2 h 3 
Proproduction 
Production 

695,400 
6,404,300 

0.634 
0.632 

439,695 
4,04B,bbl 

3,398,100 
1,221,400 

0.472 
C 5 9 2 

1,604,511 
722,469 

T o t a l s 7,099,700 0.632 4,488,356 4,619,500 0.504 2,326,980 

P i t #4 Preproduction 
P r o d u c t i o n 2,962,400 0 o612 1,813,095 

1,255,700 0.400 502,169 

T o t a l s 10,062,100 0.626 6,301,451 5,875,200 0.482 2,829,149 

Subsequent 
P i t s 6,312,700 0.464 2,926,749 100,000 0.350 35,000 

T o t a l s 16,374,BOO 0.564 9,228,200 5,975,200 0.479 2,864,149 

Remainder 7,095,200 0.400 2,834,013 3,881,000 0.441 1,710,538 

T o t a l 23,470,000 0.514 12,062,213 9,856,200 0.464 4,574,687 

- Add Non-
Sulphides 9,856,200 0.464 4,574,687 

GRAND TOTAL 33,326,200 0.500 16,636,900 

1 

• WASTE Ex t r a f or 
(Before adding Ends & Roads T O T A L 
back d i l u t i o n @ 2h% IV A S T E 

7,206,300 - 7,206,300 
4,193,400 | 4,193,400 

11,399,700 - 11,399,700 

8,208,700 - 8,208,700 
3,529,200 - 3,529,200 

23,137,600 - 23,137,600 

6,100,600 2,025,200 10,126,000 31,238,400 2,025,200 33,263,600 

15,216,600 3,804,200 19,020,800 

46,455,000 5,829,400 52,284,400 



EXTRACTION (Continued) 0 E T A I L S 

Linear A l t e r n a t i v e Wo. 2, i t i s estimated as f o l l o w s that 7,809,600 tons 
averaging 0.587^ copper and 0.015 ounces gold per ton could supply feed to a 6,000 
ton per day concentrator f o r the f i r s t 3.72 years from three open p i t areas by using 
a c u t - o f f grace of 0.30^ copper. Tables are a v a i l a b l e but not presented i n t h i s 
r e p o rt to show s i m i l a r f i g u r e s f o r the other three a l t e r n a t i v e s . 

1. PREPR0DUCTI0N PERIOD - P i t s 1. 2 & 3 

Tons Grade Un i t s 
"Sulphide" ore i n place 695,400 0.634 439,695 
Pi u s d i l u t i o n allowance @ lCjS 

using waste grade 69.500 0.165 11,676 
S t c c k p i l a o penoing treatment 764,900 0.590 451,371 

"Non-sulphidQ" ore i n p l a c e 3,398,100 0.472 1,604,511 
Waste i n place 7,206,300 0.165 1,189,855 
T o t a l - "Non-sulphides* 1 and waste 10,604,400 0.263 2,794,366 
Less d i l u t i o n as above 69,500 0.168 11,676 
T o t a l . 10,534,900 0.264 2,782,690 

2. PRODUCTION PERIOD - P i t s 1, 2 & 3 

Sulphide ore i n place 6,404,300 0.632 4,048,661 
Pi u s d i l u t i o n allowance 640,400 0.130 83,227 
Fed to concentrator ( i n a d d i t i o n 

to s u l p h i d e s above) 7,044,700 0.587 4,131,888 

"Non-sulphide" ore i n p l a c e 1,221,400 0.592 722,469 
Waste i n place 4,193,400 0.126 529,419 
T o t a l - "Non-sulphides" and waste 5,414,800 0.231 1,251,888 
Less d i l u t i o n as above 640,400 0.130 83,227 
T o t a l 4,774,400 0.244 1,168,661 

O v e r a l l s t r i p r a t i o 10,534,900 + 4,774,400 15,309,300 O v e r a l l s t r i p r a t i o 
764,900 + 7,044,700 7,809,600 

S t r i p r a t i o during production 4,774 
7,809 

* M = o. 
,600 

61 t l 

A f o u r t h open p i t with a c u t - o f f grade Q.30?£ copper would provide a f u r t h e r 
3,258,SCO tons averaging 0.566^ copper and 0.015 ounces g o l d per ton during"the next 1.55 
years ss f o i l o u s : -



EXTRACTION (Continued) 

2. PREPATQRY WASTE REMOVAL - P i t #4 

Tons Grade U n i t s 

"Non-sulphides" 
L a s t s i n place 

1,255,700 
6,208,700 

0.400 
0.126 

502,169 
1,035.667 

T o t a l - "Non-sulphides" and waste 9,464,400 0.162 1,537,836 

PRODUCTION PERIOD - P i t #4 
• 

-

Sulphide ore i n place 
P i u s d i l u t i o n allowance 

2,962,400 
296,200 

0.612 
0.111 

1,813,095 
32,878 

feed to concentrator 3,258,600 0.566 1,845,973 

Waste i n place 
Less d i l u t i o n as above 

3,529,200 
296,200 

0.111 
0,111 • 

390,273 
32,878 

• 3,233,000 0.111 357,395 

O v e r a l l s t r i p r a t i o 9,464,400 + 3,233,000 a 3.90.1 O v e r a l l s t r i p r a t i o 3,258, 600 

S t r i p r a t i o during production 3,233,000 
3,258,600 

0.99:1 

SUBSEQUENT OPERATION - Succeeding P i t s - 3*31 years 

Tons Grade U n i t s 

Sulphide Reserves - i n place 
P l u s d i l u t i o n allowance 

6,312,700 
631,300 

0.464 
0.100 

2,926,749 
63,130 

"Non-sulphide" ore i n place 
Waste i n place 

6,944,000 
100,000 

10,126,000 

0.431 
0.350 
0.100 

2,989,879 
35,000 

1.012,600 

T o t a l - "Non-sulphides** and waste 
Less d i l u t i o n as above 

10,226,000 
631,300 

0.102 
0.100 

1,047,600 
63,130 

9,594,700 0*103 984,470 

9,594,700 
S t r i p r a t i o 1 • 

6,944,000 
1.38rl 

f 



EXTRACTION - Continued 

ESTIMATE STRIP RATIO AND GRADE -
REGAINING SULPHIDES ( A f t e r F i r s t B.56 years) 

Tons Grade U n i t s 

"Sulphides" 
In place 7,095,200 0.400 2,834,013 
Pl u s d i l u t i o n - XQ% at waste grade 709.5C0 0.100 70.950 

7,804,700 0.372 2,904,963 

«Non-sulphides" 
Necessary to remove 2,416,100 0.443 1,069,600 
La s t s ' 15,216,600 0.100 
T o t a l 17,632,700 
Less d i l u t i o n 709.500 
Allowance 16,923,200 
^ • * - 16,923.200 9 1 7 t l 

S t r i p r a t i o — 1 1 = Z.1M1 
7,804,700 
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CARIBOO-BELL COPPER WINES LIMITED 

TYPICAL SMELTER SCHEDULE 

Gold end s i l v e r content i n concentrates -

Recovery copper = 

Rat i o of concentration = " ~~^L = ,27.00 = 48.13 
0.66 X 0.85 0.5610 

Cold c o n t e n t e d i n concentrate = 0.015 x 48.13 X 8G>£ recovary • 0.578 ounces 
per snore ton concontrate or 2,204<,62 x 0.578 = 0.637 ounces/MT. 

2,000 

S i l v e r i n concentrate = 0.05 X 48.13 x 80^ recovery = 1.9252 ounces/ST. 
or 1.10231 x 1.9252 s 2.122 ounces/MT. 

Value of concentrates -

3£e U.S. per pcuno of copper and ore averaging Q.66Q/& copper with £ U.S. 
0.015 ounces gel d per ton and 0.05 ounces s i l v e r per ton. Per D.M.T. 

(a) Copper - 2,204.62 x (27.00 - 1.00) = 573.20^ 
573.20 x (38.00 - 1.00) = S 212.08 

• 

(b) Cold - 0.637 X 95^ X $35.00 = 21.18 

(c) S i l v e r - 2.122 x 90jS x 32.00 per ounce 2.82 
S 237.0B 

Less treatment 28.00 ^ 
S 209.08 )j 

209o08 x 2,000 , Valua per S.D.T. = 1 » 3189.674 U.S. 
2,204.62 

Cents U.S. Cents Can. 
Value per pound of copper = = = 35.125 x 1.075 o 37.757 i 
( i n c l u d i n g Au & Ag c r e d i t ) 5 4 0 " " * * f — < 

(Nat.. Factor = f £ 2 § § = .001806) ' y 

Cost of smelting and r e f i n i n g = 2,875 x 1.075 = 3.091 
per pound of copper T o t a l 40.850 

F r e i g h t - mine to P. G. E. & load 5 4.50 
R a i l to Vancouver 6.25 
Sulk l o a o Vancouver 3.50 

P.S.D.T.-Can. 

14.25 or - 5 4 0 " " 2 « 6 3 8 * 

T o t a l Deductions 5.729(6 

Wet Value per pound of copper i n c l u d i n g Au and Ag c r e d i t 35.1210 



CARiuno-nai_ COPPER MINES L IMITED 

NET VALUE PER POUND Or COPPER 

(1) (2) 
Casus $U , S . Per M . T . 

Value of ConcEo 
re Cu- content 
(©-Sl . O O ) x 573.20 

0.38 212.08 

0.39 217.82 

0.40 223*55 

0.41 229.28 

0.42 _ 235.01 

0.43 240.77 

0.44 246.43 

0.46 252.21 

(3) 
$U.S« Per M . T . 
Gold tc S i l v e r 
C r e d i t l e s s 
treatment chgs 

(3.00) 

(3,00) 

(3.00) 

(3.00) 

(3.00) 

(3.00) 

(3.00) 

(3.00) 

SU.S. per M.T 
Net 
© • © 

209.08 

214.82 

220.55 

226.28 

232.01 

237.77 

243.48 

249.21 

(5) 
0 Canada 
Net Value per 
pound of copper 
@ x .001806 

37.759 

38.796 

39.831 

40.866 

41.901 

42.941 

43.972 

45.007 

(6) 
0,:C8nada 
F r e i g h t Cost 
per pound of 
copper 

2.638 

2.538 

2.638 

2.638 

2.638 

2.638 

2.638 

2.638 

(?) 
£ Canada 
Net value 
per pound 
of copper 

© - © 

35.121 

36.158 

37.193 

38.228 

39.263 

40.303 

41.334 

42.369 
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h . r . u w n i , C O N S U L T A N T 

P H O N E : f a . u f»» 7 - 1 2 0 8 

Iff W(»r 44TH AVtNUC 
V A N C O U V C H IS. a. C . 

January 12, 1968. 

Mr. J. J. Crowhurst, 
Vice-President of Operations, 
Cariboo-Bell Copper Mine, 
300 - 999 West Pender Street, 
VANCOUVER 1, B.C. 

Dear Sir: SUBJECT: Tests on Cariboo-Bell Copper Mine 

A study of all the flotation tests run on this ore by the Japanese, Galligher 
and Cominco gives very similar results on the copper flotation on ore show
ing a low percentage of copper oxide. Gold and silver assays on the head 
samples have been run on a number of tests and also on some of the copper 
concentrates. However, most of the cu. concentrate was on the rougher 
concentrate or on a single cleaned concentrate assaying from 8 to 16% cu. 
From all available data head samples of . 5 to . 6% copper will assay .03 
to .025 oz/ton of Au. and about .1 oz. Ag. 

Japanese tests show two 28% cu. cts. assay to average 1.06 oz. Au. and 
2.3 oz. Ag. Galligher figures for three rougher tests with cu. at 10.5% 
show .375 Au, and .67 Ag., while Cominco shows a cleaned test of 16.6% 
cu. to assay .72 Au. and 1.04 Ag. Based on these figures I estimate that 
flotation of unoxidized ore will give the metallurgy shown on the attached 
note s. 

Yours truly, 

"Stanley Gray". 

SG;PH 
Attachment 
2 cc's to Mr. Crowhurst. 



0 M E T A L L u R G I C A L C O N S U L T A N T 

PHONE: F A i H f A X 7 - n o a 

January 12, 1968. 

196 W O T 4 4 T H A V I H U C 

V A N C O U V E R IS, a. C. 

ESTIMATED METALLURGY: 

A s s a y * D i s t r i b u t i o n 
• % Wt. % Cu. Au. Ao___ Cu. Au. 

Peed 100.0 ' .53 .025 .10 100.0 100.0 100.0 
Cu. cts. 2.0 24.0 .75 1..1 90.0 60.0 22.0 
Tails 98.0 .051 ; .01 .07 10.00 40.00 78.0 

100.0 .53 .025 , .10 100.0 100.0 100.0 

The copper metallurgy, as estimated above, is based on Cominco's test of 
Groups 3 5 and 36. There is no doubt that the feed assay of .53 will be 
considerably higher on much of the tonnage of the ore treated and at .6% 
to .7% recoveries as shown above will be made, with concentrate grades 
up to at least 25% Cu. The gold assay will vary and may run as high as 
1 oz. per ton. 

A grind of 80% minus 200 M. is indicated as being the optimum and in many 
tests a coarser grind of around 70% gave equal results. Reagents used 
varied on different tests, but standard reagents such as Xanthate Z6, Dow-
froth 1012, or Dow Z200 at PH of 9 gave good results. 

Examination of tailings from tests on ore giving very low recoveries of 25 
to 60%, by Professor Whelan, of Utah University, indicated the copper 
mineral present was largely conichalcite, a copper arsenate. 

"Stanley Grqy" 

SG:PK 
2 cc's to Mr. Crowhurst 



1. INTRODUCTION 

CARIBOO-BELL MINE (CARIBOO-BELL COPPER MINES, LTD.), B.C., CANADA 
i s b e i n g p r o s p e c t e d by b o r i n g on the j o i n t prospecting option of the 
t h r e e companies. SUMITOMO METAL MINING CO., LTD., MITSUI MINING AND 
SMELTING CO.} LTD. and NIPPON MINING CO., LTD. 

I n -thin ooAnoe^ioii ifflo-a-tion toot o-£ ItWa CATlIDOO-^BI*L oxo wa» 
r e q u e s t e d by t h e Dept. o f Mining, c e n t r a l o f f i c e of Sumitomo i n 
o r d e r t o g a t h e r d a t a f o r i n v e s t i g a t i n g the workability. 

The o r e samples c a n be c l a s s i f i e d i n t o s i x categories according . 
t o t h e p a r t of" b o r i n g of the ore body. Basic tests were performed 
on the sample o b t a i n e d from the upper part of the. eastern ore body 
(Sample No. 1) w h i c h c a n be regarded as the most important in'view 
o f t h e most abundant o r e reserves. The r e s u l t s of these bas i c tests 
made us t o e s t a b l i s h t h e optimal f l o t a t i o n conditions f o r the compre
h e n s i v e t e s t , works w h i c h followed. For the other f i v e samples f l o t a 
t i o n t e s t s were c o n d u c t e d on the s i m i l a r conditions to the optimal 
c o n d i t i o n s f o r t h e Sample No. 1 (Part, of the f l o t a t i o n t e s t s f o r 
d e t e r m i n i n g t h e o p t i m a l conditions f o r Sample No. 1.were made using • 
Sample No. 4 i n s t e a d because of the l i m i t e d quantity (18 kg) of. sample 
No. 1 which was available.) 

The r e s u l t s of f l o t a t i o n tests and microscopic analysis are 
d e s c r i b e d below. 

2. ORE SAMPLES 

The o r e samples which weigh ca 83 kg i n the t o t a l of s i x kinds, 
were s e n t f r o m t h e Central Research I n s t i t u t e of MITSUI METAL MINING 
AND SMELTING CO., LTD. 'and received as of A p r i l 28, 1967. 

Each sample was as f i n e as -3/8 (9.423 mm)- containing 2 - 6% 
o f m o i s t u r e . ' S p e c i f i c a t i o n of .the samples are given i n Table 1. 
The c h e m i c a l a n a l y s i s of the samples are ind i c a t e d i n Table 2, 
w h i l e t h e r e s u l t s of spectroscopic analysis f o r the samples No. 1 
ar.c 2 a r e shown i n Table 3. 

Table 1: Ore Samples as received 

â«ip.i. e 
No. 

Spot o f Samp1ing Weight as received 
fkai 

•Moisture 
(%) 

No. 1 Upper p a r t of t h e 
E a s t e r n Ore Body 

i 

. 18.6 4.0 

No. 2 Western p a r t or 
th e W e s tern Ore Body 10.7' ; 2.5 

No. 3 E a s t e r n p a r t of the 
Western Ore 3ody 10.2 6.0 ' 

No. 4 Lower p a r t o f t h e 
E a s t e r n Ore Body 23.0 4.0 

No. 5 O f f t h e V.'estern block 
o f t h e Western Ore Body 

• 
3.2 2.3 

No. 6 O f f t h e E a s t e r n block . 
o f t h e Western Ore Body 

1 • 
17.1 6.5 



REPORT ON F I L I N G TEST OF C A R I B O O - B E L L ORE 

toy, 1967 

The ore saraplos with which vo wore providod ( -3/3", 272 bago 
lb 'vjoi- bag) voro cl^caiiTiod into o^c Zî nclo (Ko» 1 — No,6) end Cl.vi.Cad 

into halves by Mitsui Mining & Smelting Co., Ltd. and Sumitomo 2-Setal 

:iinir.g Cc„s Ltd. And the milling toot was carriod out at. tho 

lab oratorios of the two companies, rocpoctivoly. 

• As for.the oro, besides the sulphide copjar cinoralc, tho oxide 

copper minerals oxistod in so ilargo porcontago that tho recovery i n 

, the flotation was very low. 

According to tho toot results, tho erado and recovery of tho 

copper concentrate arc estimated as follows; 

A« Caec of low grade ore 

Grade ore cu 0.41 55 Au 0.02 0Z/t Ag 0.03 OZ/t 
Concentrate cu 23.0 £ 
Hocevery cu 60 £ 

Case of cclectod ore 

Au 1.02 0 2 / t Ag 2.23 u * / t 
Au 45 £ Ag 25 % 

^ruco ore 
Concentrate 
recovery 

D o t C s t 

l a Assays of ore 

cu C.64 £ 
cu 23 ,0 % 
cu 65 # 

Au 0 . 0 3 0Z/t Ag 0 . 1 0 027t 
Au 1 . 1 1 0 2 / t . Ag 2 . 3 6 0Z/t 
Au 55 £ Ag 35 $ 

(Mitsui and Sumitomo) 
(Sample No.I - V.o.6) 

Au(f>/t) Atf(tf/t) Cu Sol.Cu s ?b Zn lb 

o sur 
1,0 
- 0.2 3 - 1 0.72 

- 0,33 
0.32 
- 0.0G 

0.84 
-0.23 

3d77 
-4*73 

0,15 
-o„os 

0,03 
-O„03 Co .01 

™ - * - • — , - , 
0*6 
- 0.2 3 - 2 0,69 

-0,36 
0,20 
- 0.02 

0,73 
-0,23 

i - j — 1 

-5,2/, 
0.29 
-0,09 <0.01 <0,01 

S i 0 2 A1 20 3 MgO CaO KsO 3a0 As • v • 

*•'"" tc*-^ 19-17 3-2 5 - 3 < 0 . 0 1 <p.oi 

ura.t c me 55-51 16-15 3-2 5 - 3 5 3 6 .̂ <0.1 

- 1 -

http://Cl.vi.Cad


Sample No. 1 • Wi = 12.3 ' Scmplfi No. 2 * Wi = 12.8 

2* d i s t r i b u t i o n of ore (Mitsui) 

Samplo 
Mo, +65 +100 +150 +200 +250 +325 -325 Total' 

• 

No, 1 
Weight £ 
cu . % 

0,1 ' 3.3 
0,30 

10 „1 
0,23 

U.2. 
0,35 

9.3 
0.50 

13.5 
0,57 

4 9 . 4 

0.69 
100*0 
0,55 

-No, .2 Weight 55 

C U /» 

0,1 3.1 
0,30 

9 . 4 

0o26 
15.3 
. 0.31 

8.6 

0,35 
15.1 
0 .41 

49.0 
0,96 

100.0 
0 . 6 4 

4. ffi.cvosoooic analysis • (Sumitomo) 

xo a No, 2 tlo.3 No.4 No.5 No, 6 moan 
Oxrao co pper •@ A © o A O © 

Chalcopyrito © O © © © © 

Chalcocite o o O' O " 

uomr ec o © ' o o 
Covcllito o © . o o 

Ilativo copper A A A 

.',Zi—"jz> eeiir'oe A A A 

Co-.m-* mineral^ ?.r. truHruT 

In the tailing, chalcopyrito in fino ciso combined with ganguo 

rem.?.inso l a tho tailing of Sample,No. 3, besides chalcopyrito, 

the riddling of sulphide copper minerals also remains. 



5c *\^V.-tffii tart (Surdtceo) 

row2 •v. *> 
, . Q „ / > no.,5 roar. 

Scnrclou fcaatcra 

• .A 

'jfosicsn loco 

parG 

Wcntom 
loclQ 

part 

Scctoro 

JUr.ror 
• <c w uOrii 

lotfO 
Out el' 

•uoctcrn 

Out cC 
car; torn 

uc-vt 

• 

. „̂w. 1 W« /* 0*45 v.ov 0.36 0*45 ' 0.45 - .0.54 

0*20 0o025 0.17 • 0,034 P.Q46 0*10 0*13 

' s ' < £ 
T - / 

0 „o 
( M i * 

C035 

w02 0.2 

0*42 

0*2 

c*/a 

Co 2 

0.45 

0.32 
• 

•"• 
»» 2 23 

. 2*3 ' 0.9 0.S 1*4 0.9 1 *\r 

wCial cu ft 35. ; 25 '25 30 23.9 

103 23 - .-• 

-2 62 62 MB 

'>.0.2\> G.GJ7 ;0»24 0.11 6.09 G.19 

0,017 ' 0 ol2 0.07 0.C3 0 .03 

* •~' w v——,y 39 33 65 77 60 0*3 

45 53 •a* w ' - < 

.15 ' 45 U M — 

(riooarlsj 11 {fcjonfcsocissfl Ciguros roprocczit calculator graOo* 

2. Ac t& tho cp22octorp 2WC0 (20 s/t) end SiX (50-03 c/t) P cm 

Ccr t2"jQ -rot::or 3 DoufKith £2£0 i s rocorrcndablD. 

^ v ?Ivo ore siac ^ i rou^iing ota^o would" only hcyo to bo about 

-rXO Esse SO The notation tdas soqulroc 15 cixutoc^ ana 



/ 

3* 2ho rougher concentrate repair g o rogrladiag, and tho cleaning 

requires to bo done 2-3 tiros. 

4* Tho oibito v.hich floated at roughing stago, is hard to to cjwludsu 

oven by cleaning., and especially.this i s romar3cablfl i n tho 

sanples No,2, Sc>4 and No.5. 

6 „ Assays off coricer.trato (Sxroitoso) 

A-u(g/t) Ag(g/t) Cu Soi.Cu s Jul Fo Zn lis 

ISO ,3 

2800 

6 2 

62 

36.37 

26,37 

0,71 

0.37 

31.53 

31.34 

3 1 . 2 2 

26.04 

0 .00 

o.co 

0.07 

0.03 

0.003 

0.055 

SiO^ KgO CaO Ma K Ha Sb ? i 

•iV v — 

2*0.2 4&34 

0.94 

1,64 . 

0 , 1 9 

0.37' 

0.22 

0 .45 0.29 0.23 

0 . 0 0 9 

0,013 

0.G9 

0.12 



CAR IBP0-8ELL COPPER HUMES LIMITED 

WETALLURGICAL TEST RESULTS - PIT NO. 1 

ELEVATION RANGE CALCULATED 
OF SAMPLE - FT. % CU. (Lab.) % RECOVERY 

% NDN CORRESPONDING RATIO DE NON 
SULPHIDE TOTAL COPPER SULPHIDE COPPER 
COPPER ASSAY % TO TOTAL COPPER 

GROUP 
LOCATION LABORATORY NUMBER HOLES 

f G a l i g h e r 30. 1,2,3,4,5,28,105,109,110 3660 - 3810 
I 

UPPER Cominco 33 2,3,5,28,105 and 110 3700 - 3800 
PART Cominco 41 106 3700 - 3820 

0 ttawa 1 3,4,5,6,8,11 and 12 3690 - 3820 

I \ 0 ttaua B* 5 3690 - 3720 
0 ttawa 5 1, 4, 5 and 109 3770 - 3820 
Ottawa 1, 3, 4, 5 end 105 3750 - 37B0 
G a l i g h e r 39 2,3,4,5,28,105,109,110 3510 - 3720 
Cominco 34 2, 3, 28, 105 and 110 3620 - 3690 
Cominco 42 106 3560 - 3700 
Ottawa 2 2,3,4,5,6,8, 11 and 12 3370 - 3690 
0 ttawa 9* 2 3650 - 3680 
Ottawa 10* 3 3620 - 3650 
Ottawa 11* 3 3590 - 3620 
Ottawa 9* 4 3640 - 3670 

LOWER Ottawa 11* 105 3600 - 3630 
PAi i l Ottawa 12* 105 3510 - 3600 

Ottawa 8* 109 3690 - 3720 
Ottawa 9* 110 3660 - 3690 
Ottawa 10* 110 3630 - 3660 

V Ottawa 9* 28, 105 and 110 3660 - 3690 

* P a r t only of samples i n Croup 
taken f o r t e s t , 

N/A - Not essayed. 

0.437 52.3 0.264 • 0.437 0.6041 
0.370 58.6 N/A N/A -
0.46 63.3 0.28 0.S77 0.4B53 
0.39 51.5 0.226 0.390 0.5795 
0.42 59.7 0.20 0.640 0.3125 
0,51 38.0 0.226 0.485 0.4660 
0.64 50.0 0,233 0.6B6 0.3396 
0,554 73.4 0.1B9 0.554 0.3412 
0.31 62.6 N/A N/A -
0.40 48.4 0.216 0.556 0.3885 
0.415 76.3 0.13B 0.415 0.3325 
0.37 79.4 0.02 0.395 0.0506 
0.48 63.7 N/A N/A -
0.52 73.8 N/A N/A -
0.53 22.1 0.670 0.970 0.6907 
0.24 84.4 0.015 0.573 0.0262 
1.00 • 95.4 0.050 0.822 0.060B 
0.30 84.2 N/A N/A -
0.30 84.2 0.06 0.490 0.1224 
0.34 85.7 0.05 0.465 0.1075 
0.64 44.6 N/A N/A -



CARIBOO-BELL COPPER MINES LIMITED 

METALLURGICAL TEST RESULTS - PIT NO. 2 

LOCATION LABORATORY 
• ROUP 
! UMBER HOLES 

ELEVATION RANGE 
OE SAMPLE - ET. % COPPER % RECOVERY 

% NON 
SULPHIDE 
COPPER 

CORRESPONDING 
TOTAL COPPER 
ASSAY % 

RATIO OF NON 
SULPHIDE COPPER 
TO TOTAL COPPER 

Upper 
P a r t G a l i g h e r AS 21 3590 - 3600 0.756 89.7 0.018 0.756 0.0238 

Lower 
P a r t G a l i g h e r 45 21 3470 - 3560 0.796 86.1 0.069 0,796 0.0867 



CARIBOO-BELL COPPER KUNES LI MITED 

METALLURGICAL TEST RESULTS - PIT NO. 3 

LABORATORY 
GROUP 
NUMBER HOLES 

ELEVATIOA 
OF SAMPLE 

RANGE 
- FT. 

CALCULATED 
% CU, (Lab.) % RECOVERY 

% NON 
SULPHIDE 
COPPER 

CORRESPONDING 
TOTAL COPPER 
ASSAY % 

RATIO OF NO 
SULPHIDE CO 
TO TOTAL CO 

Ottawa 13* 23 3785 - 3810 1.17 90.3 N/A N/A _ 

0 ttawa 13* 23 3750 - 3785 1.50 94.6 N/A N/A -
Cominco 35 15 & 23 3750 - 3870 0.47 92.0 0.069 0.850 0.0812 

Ottawa 14* 15 3730 - 3760 0.82 92,4 N/A N/A -
Ottawa 14* 15 3700 - 3730 0.71 86.8 N/A N/A -
Ottawa 15* 15 3670 - 3700 1.41 93,8 N/A N/A -
Ottawa 15* 29 3660 - 3690 0.37 87,7 N/A N/A 

Ottawa 15* 23 3660 - 3685 0.51 90,9 N/A N/A 

Ottawa 16* 23 3625 - 3660 0.55 93.4 N/A N/A -
Ottawa 16* 29 3630 - 3660 0.70 92.2 N/A N/A • -
Ottawa 16* 15 3640 - 3670 0.76 86.7 N/A N/A -
Cominco 36 15,23 4 29 3600 - 3640 0.58 98.3 0.032 0.531 0.0603 

G a l i g h e r 37 15,23 4 29 3540 - 3840 0.63 91.7 0.063 0.630 0.1000 

• P a r t only of samples i n Group taken f o r t e s t 



CARIBOO-BELL COPPER MINES LIMITED 

METALLURGICAL TEST RESULTS - PIT NO. 4 

% NON CORRESPONDING RATIO - NON 
GROUP ELEVATION RANGE CALCULATED SULPHIDE TOTAL COPPER SULPHIDE COPPER 

LOCATION LABORATORY NUMBER HOLES OE SAMPLE - FT. % CU. (Lab.) % RECOVERY COPPER ASJAY_£ IP,, F J A L . COPPER 

Outside edge of Upper 
p a r t G a l i g h e r 47 112 and 201 3710 - 3800 0.491 25.6 0.409 0.491 0.8330 

Upper and Lower P a r t 
P i t 4 P l u s Hole 21 Ottawa 3 21, 48 I 202 3370 - 3750 0.60 75,7 0.163 0.611 0,2668 

Lower P a r t G a l i g h e r 46 111 3530 - 3590 0.894 93,1 0.078 0.894 0.0872 

Lower Part P i t 4 
P l u s Underlying 
M a t e r i a l P l u s 
Hole 39 

Ottawa 4 39, 48 A 202 3030 - 3410 0.50 81.0 0.113 0.485 0.2330 



THE GALIGHER COMPANY 
E S T A B L I S H E D 11/01 

GAL5A. V 
rzi.cx w . . . . - . . . . u 

TELEPHONE 

54&.D8S WEST EIGHTH SOUTH STREET AREA CODE 60) 

P. O. QOX 200 

SALT X.AXXS c m r , U T A H S « I O 

Jsuuury 9, 19o3 

l>i.*\ J- Jw Crowhurst 
Vice President 
Cariboo-Bell Copper tftaes Ltd. • 
200-5̂ 9 Heet Ponder Street 
Vancouver 1 J £• C. . 
Canada j 

* " - y 
• ltaboratory. H'-#ort oa 

Testing. '"of • Ycur Ccjarpr Sorties 
to Lot Hos, 1 7 3 7 A - G " • • 

accordance vith tfcs e/rran^emonts ̂ tie vith ycuj \;o are plecccd to subnet 
our laboratory report covering tho prG.li»ija*iry toots conducted on your cc^rter 
cisrolss desig-^ted as our Lot :£ce. 1737 A through. O. 

Tvo separate suites of drill^coro espies vore received at our laboratory on 
July 19 ox& Si-ntoi.ibcr l6;; 19$? • E£s various cc.?i;jD.oa x;or© cozreosited ca 
ro^sscntativa tfeigiat •'b&caa to £caa ccsr^c^itos for testing. £ae ecEs^csitics 
5.rwteictlOGas vrsre ccastairsd in your Ijottoro to u^ Ccfazl July 12 A Ouly 1 9 GX£ 
£^otc:ibir 1 ^ 3$6?. 

"The various ccaa^osite sa^plso vroro cich 0tc^e-crushed through 2 0 icsca uitfc c 
laboratory r o l l crusnsr cud vlbr&tias screen,, each sample baing thoroughly sixed 
before splittiri^ cut hs&d copies- fX'ha head, sss$&os viero eubraitted to the union 
Ass&y Office of this city for asslyoco, they ttoporting tho Sollcwias: 

Supplies and Equipment for Every Industry 
Manufacturers • Mining * Milling * Laboratory Equipment » Ore Testing * Plant Designing • Co m true (.on • Operation 



THS GALXOI23R COMPAKY 

Cariboo-Bell Copper Mines Ltd. -2-

-Croivo Ho. Holes 

1737-A 37 - Kixed* . 
1737-3 33 &&XQd#' 
1737-0 • 39 Itt;cedtf 
1737-D 37 
1737-5 33 21 ' • 
1737-S' 39 so. 
1737-G • 40 • i l l 

January 9, l#aS 

O.63O O.063 0.015 0.09 
0.1*37 0.26̂  0.02 5 0.10 

O . I89 0.027 0.10 
0.1:-91 0. k09 0.010 0.10 
0.75̂  O.OlO o.ca> 0.10 
0.796 • 0.069 0.030 O.fcG 
0.89** 0.070 0.023 B O M 

*-Kefer to your letter of July 19, I967. 

With the exception of samples 1737"0 fitofl 3)3 the average cc&cul&tad head assays, 
based on test product assays,"for the retiring sanplos were about 0:05S* Cu higher • 

i,n those showa in . the. above table. We are at a loss to explain tfcooo discr2panc5.es 
since repeat. assaying of various products resulted only minor changes froa the 
o r i g i n a l assays. ". / j 0 

XIo Investigation Objectives •.'»•" ' • | , . . ' _ ' 

The i n i t i a l objectives of our work were discussed in a asetiag '.rith you in late 
Jans of this year, these objectives being as follows: 

1. Determine the BSBCiiatiai copper recovery which can be obtained, by flotation, 
froa each of the samples. Rougher flotation testing only was to. be conducted. 

2. Check the effects of both grinding and lias concentration regarding the 
flcat&bility of tho copper minerals. 

It was observed, in soma instances, that .low copper recoveries vers obtained because 
of the presonco of non<-sulfi&e copper minerals. Our work Mas then extended to 
include preliminary testing regarding attempts to recover these non-sulfide copper 
minerals. .. . 

?.TS.. Sumsaryn and. Con g3ui-x\or.s j . . . . . . . 

She testing of those seven- samples has shcim that the sulfide copper minerals can 
be easily recovered-using conventional sulfide copper flotation jaotheds. The 
indicated sulfide copper recoveries in rougher flotation are shown in the falloying 
tabulation: 

http://discr2panc5.es
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THE! GAIaGilliK COMPASTf 

Cariboo^s;!! Copper Mines Ltd. - 3 - ! January 9, 1963 

I 
Lot Eo. Test So. $ of Cu as $ Total, £ Rec. of 

' Sulfide Cu<* Cu Roc. SulfiVl'i.Cu-^ 
1737-A . ' 5 ••• 90.0 // • sa.G 102.2 
1737-3 .-.'..-I . 39^6 / 52.3 132.0 
•1737-C 2 • ^ • ••-v.̂ 5.9 ' . • 73.* i U . 3 
1737-35 J 1 • i-.5-16.6 .. 13-6 
17 37*2 ' 97-6' 00.6 
*4.737-̂  91-3 • 00.3 • 
1737-Q 5 91-3 92.2 101.0 . 

•-Based on tfca t o t a l copper and ox5.de copper assays for the head samples. 
^SatorminSd "by dividing the $ t o t a l Cu recovery "by the $ of Cu as sulfide Cu. 
In the above tabulation i t i s seen that more than 100$ recovery of tho sulfide copper 
i s indicated with sees samples. These questionable figures could be due.cither 
to assaying discrepancies with the head samples, or come of tho oxide copper 
flouting with the sulfides. Nonetheless, the above figures, plus our visual 
observations j, indicated that the sulfide copper was "fast .floating' 1. 

The addition of lime to the grinding c i r c u i t s , to a pH of about Ô IS to 9.0, was 
observed to bo beneficial, generally speahing, regarding the recovery of the copter. 

' A grind of about 1*5$ minims 325 mesh was found to be satisfactory for rougher flotation 
for most of the samples tested. Finer grinding, to about minus 3 S5 sseshi, showed • 
more favorable copper.extractions with the 1737*® and 3T samples. 
Only very limited testing was coiAucted regarding su3.fide copper flotation, the 
main problem being that of developing a recovery process for the ©side copper 
minerals, Prolairau&ry testing for oxide copper recovery was conducted exploring 
the p o s s i b i l i t i e s of concentration by flotation, gravity concentration and acid 
leaching. Gravity concentration (tabling) yielded completely negative results. 
Oxide copper flotation recovered the v i s i b l e , green ccd.de copper minerals, but 
additional copper recovery was very low using this process. Acid leaching probably. 
would result i n the . greatest oxide copper extraction but, tho single test which was' 
conducted here indicated an acid consumption i n excess of 7 'pounds of acid per 
pound of copper extracted, recovery being about kG$ (Lot Ko. 1737*33; Test £6* 2 ) . 
further testing would .-possibly show greater ext*ractions. Microscopic examinations, 
conducted by Dr. j'. A. Wbaian of the University of Utah, of the high copper -tailing 
samples f a i l e d to reveal .ths identity of the oxide copper .minerals remaining therein. 

?JQ accordance with your request, no further testing of the seven samples w i l l be 
conducted. •< 
17. _ plseussion, of Test . %suAts 

. A.. Testing pt Sample. ITffi-A.. Eight tests were conducted with this sample investigating 
the~£fi£-ct̂ ^̂  lime concentrations oh sulfide flotation. The 
head assays for this sample (0.630$ Cu and O.C63$ OxCu) indicated that 90$ of the 
copper occurred as sulfide copper. 

http://ox5.de
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