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Shipment: 

Six boxes of ore, weighing 400 pounds, w • re received 

on September 22nd, 19U, from Mr. A. H. Robinson, Mine Manager, 

Siscoe Gold Mlnes Siscoe, Quebec. Two of these boxes, 

.  weighing 130 pounds, were marked e'Cyanide Ore" and the remaining 

four boxes were labelled "Cupriferous Ore". 
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Location_of“the_Propertyg 

Tho property of the Siscoe Gold enes Limited from 

which the present shipment was received is situated  in Dubula-

son and Varsan townships, Abitibi county, Quebec. 

Sampline,  end Analyals. 

After crushing, cutting and grinding by standard 

methods, representative samples of the two shipments were 

obtained which assayed as fol3.,owe  

"(1 T-Pmi0E1 Ore° 	nOupriferous Ore°  

Gold o  oz./ton, 	 0,27 	 oaa 
silver, ez./ton. 	 0,07 	 0.25 
Copper »  per cent 	0.03 	 0.51 
Sulphur, 	;1 	 0 0 12 	 0.80 
Iron, 	ti 	 2.17 	 7,36 
Arsenic, 	t 	 Nene detected 	 Trace 

	

2,95 	 5 0 46 
Mg0, 	îz 	 1,75 	 6.16 
Pyrrhotite,;per cent 	- 	 0.31 
Acid insoL, 	 86,92  

Characteristics of the Ore 

Six polished sections o  three from each type, were • 	prepared and examined under the reflecting microscope for the 

purpose of detorminIng the character of the ore. 

°Cyanide_Oren - 

Metallic mîneralization is almost completely absent 

from the polished surfaces, whiel exhibit on1y ono or two tiny 

grains of pyrite embedded in gangue. The latter is a minture 

of fine-textured, white quarts and siliceous »  dark grey to 

almost black rock. Both constituents carry abundant carbonate 

as rather finely disseminated grains which give a moderately 

strong microchemical reaction for Iron. 

nCuuelforous Oren - 

Metallic minerals are much more abundant In these 

sections than in Ukase of the first typo. Chalcopyrite pre-

dominates as small messes and coarse to fine irregular grains 



('Oupriferous Or  eu»  contld) 

disseminated in gangue. It contains numerous Inclusions of 

gangue and occasional grains of the other metallles. Pyrite 

is prevalent, largely as medium to coarse Isolated grains 

and granular aggregates scattered through gangue. Magnetite 

is present in smell amount as occasional small masses and 

irregular grains in gangue »  pyrite, and chalcopyrite °  A 

very small quantity of sphalerite Is visible aa ocCaslonal 

small irregular grains associated with chalcopyrite °  

Three Irregular particles of native gold were 

observed and. measured. They range from 72 microns (-200+280 

Tyler mesh) down to 30 microns (-4004 ,560 Tyler mesh) in 51Z0 

and all occur alone in quartz. 

Flotation. Concentrates 

Polished sections o2 four flotation concentrates 

(Kos. 4- )3 9  4-0, 4=1)  and 4-E) assaying 17.7 »  19.5, 21.1 and 

22 0 .5 per cent copper were obtained from mill tests of the ore 

amples and were prepared and examined microscopically to 

determine, if possible, the association of the gold. 

The ore had been 'ground to 60 per cent mlnus 200 

mesh and the sections  are  composed of mAneral particles of 

this size. These particles consist largely of ohalc.opyrite, 

pyrite, magnetite »  and gangue, and only rarely aro they 

combined. Chalcopyrite and pyrite are the  only minerals 

which  are  abundant. Magnetite lo fairly common and particles 

of gangue are occasional to rare,  

Gold was observed only in  the  sections frum concen-

trate 4-B where three small grains of native metal are visible, 

These range from 18 microns (-800÷1100 Tyler mesh)  clown  to 12 

microns (-1100+1600 Tyler mesh) in size »  and each Is free and 

unassociated. 

(Continued on next page) 
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(Characteristics of the Ore, contçd) 

Tra:_p_Concentrat:e - 

In addition to these microscopic examinations of the 

polished sections, separate portions of the "cyanide ore" and 

the "cupriferous ore" were  ground in a ball mill to pass 60 

per cent minus 200 mesh and the pulp passed through a hydralilic 

trap. The resulting trap concentrates were examined under a 

powerful binocular microscope, 

In the "cyanide ore" concentrate 12 pieces of free 

gold wore visible, The largest-sized particle was 400-microns 

in diameter and the average 100 microns. Associated elnerals 

consisted of pyrite and magnetite. 

In the "cupriforous or  concentrate 10 pieces of . 

free gold were observed. The larget  size particle was 250 

microns in diameter and the average size was 60 microns. Asso-

ciated minerals were pyrite, chalcopyritge and magnetite. 

:Investigative W2rk2 

11› 	 In hi  s letter of September 8th, 1941, Mr, Robertson 

stated 

"A very considerable amount of the ore at Siscoe 

mines contains too much copper, in the shape of chalcopyrite, 

to allow of its treatment by cyanIdation, 

We are considering the possibility of grinding in 

water with traps and possibly blankets in the grinding 

circuit, followed  by flotation of the blanket tails. 

We are sending you sample s of the easily cyanided 

ore and of the coppery ore, and wo would ask you to be so 

kind as to carry out tests along the lines we have indicated 

and also along lines which will occur to your good selves. 

We would ask you to test the ores separately, and 

also as mlxtures of the two, using charges containing 20, 

$0 and 40 per cent of the coppery ore with 80, 70 and 60 
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(Investigative Work,  cent d)  - 

per  cent, respectively, of the easily treated ore." 

These suggestions were followed in the test work 

on these shIPments. Portions of the two ores, In mixtures  

as outlined above, were ground in water and the pulp passed 

through a hydraulic classifier or trap and the teap tailing 

passed over a blanket. The combined trap and blanket concen-

trates  were  reground slichtly and amalgamated and the amalgam 

residue adde d  to the blanket tailings. This product was then 

conditioned and a copper concentrate obtained by flotation 

concentration. By this :method, on  the  "cuprlferous ore" some 

75 per cent of the gold was recovered by amalgamation and 17 

per cent by flotation, the flotation tailing assaying 0.01 

ounce gold  per  ton Ninety per cent of the copper was re-

covered. The flotation concentrates assayed up to 25 per 

cent copper and 1.1 ounces gold per ton. 

On the "cyanide ore" and the mixtures of the two 

shipments, some difficulties  were  encountere d  in the flota-

tion owing to the amount of the talc tending to report in the 

flotation concentrate.  This  was largely overcome by the 

addition of caustic starch as a conditioner °  In a test using 

70 per cent "cyanide ore" and 50 per cent of "(Yuprlferous ore" 

80.8 per cent of the gold was recovered by amalgamation and 

10.7 per cent by flotation.  The  flotation tailing assayed 

0.01 ounce gold per ton. Ninety-two per cent of the copper 

was recovered. The flotation concentrate assayed 19 0 5 per 

cent copper and 2.6 ounces gold per ton. 

In these tests the  bail  mill, grinds were from. 60 to 

70 per cent minus 200 mesh. The concentrates were ground to 

45 per cent minus 200 and 20 per cent minus 325 mesh during 

the  amalgamation. 

(Continued on next page) 
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(Investigative Work, cont 2 d) - 

In addition to these amalgamation and flotation 

4 	 tests a number of amalgamation and cyanidation tests were 

made. These tests showed that a final residue of 0.005 

ounce gold per ton was reudily obtainable and that the 

addition of a soluble lead  sait  to the cyanide grind and 

a decrease in the strength of the cyanide solution used 

showed a reduction in the amount of cyanide consumed. 

DETAILS OF TEST WORK 

In Tests W08 0  1 9  2 e  3, and 4 five separate portions 

of the two shipments were taken 

A. - 100 per cent cyanide ore 
B. - 80 	 , 20 per cent cupriferous ore. 
C a  - YO 	 , 	30 	12 	 2P 

D 	60 a - 	SS 	 12 
9 	40 	

SP 

Ea - 100 	H 	cupriferous ore. 

Those deaignations (A, B, 0, D and E) of the different 

proportions of the "cyanide" and "cupriforous" ores used are 

adhered to in the test work a  

The different  pulpe  were ground ln water in a ball 

mill to pass 60 to 70 per cent minus 200 mesh and the grind 

passed through a hydraulic classifier or trap and the trap 

overflow over blankets. The combined trap and blanket concen-

trates were reground slightly to pass 45 per cent minus 200 .  

mesh and 20 par cent minus 325 mesh and amalgamated. The 

amalgam'realdus was added to the blanket tailing, conditioned, 

and a rougher flotation concentrate obtained in a Denver flota-

tion coll. This primary concentrate was cleaned in a smeller 

machine. The different products were assayed for gold and 

copper. 

(Continued on next page) 
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(Details of Test Work, contld) - 

Test No, 1 (A to E), - Amalgamation and Flotation- 

In this test soda p.sh was used as a conditioner in 

the amounts as ahown. 

Results: 

- Gravity Concentration 
sWeight,:Assays,sDistribut ong Ra .0 oit. 

turcs s 	Product 	 g per 	s Au 	of gold, g concen- 
used 	 g cent soz o tons_p_er cent 	tration 

	

A Trap and blanket conc. : 3,50 	 76 0 5 	30s1. 
..- 

Blanket tailing 	 96.70 	0,06 	21,5 

11›
:  

B Trap and blanket cone, : 3,20 	 78.7 	31;1. 
Blaàket tailing 	 96.80 	0,06 	21,5 

C 	Trap and blanket cone. : 5,65 	- 	77,4 	27s1. 
Blanket tailing 	: 96,35 	0,055 	22,6 

s 
D Trap and blanket cone, : 3,00 	- 	74,1 	33:1. 

Blanket tailing 	s 97.00 	0,06 	25,9 

• Trap and blanket cone, 	3,00 	 75 0 7 	53:1 0  
Blanket tailing 	: 97.00 	0,04 	24.3 

Amalgmation of_Trap_and_Blanket_Conoentrates0. 
, A19Plis Au o.,,,trEon 	F-ubraoliion -"ôe -e-ea7 — 

:Amid,  tafffng g by amalgamation, 
:Head : 	and 	- per cent 

:blanket tailing: 
e 	- 

A 	:0,27 	0,07 	 74 01 

b 	:0,25 	0,06 	 76.0 

-(5. 	:0,235 	0,06 	 74 0 5 

U :0,225 	0,065 	 71.1 
•, 

	

	 0,03 	 81.5 .0 16 jl, 	, 	a 	o 	• 	
. 

The following flotations of the amalgam residue and 

blanket tailing show that the use of soda ash as a conditioner 

tends to lower the grade of concentrate produced on account of 

the large amount of talcoso material ln the °cyanide ore°, In 

the "cupriferous ore ° (E), however, a concentrate assaying 20 

per cent copper waa obtained, 

(See table on next page) 
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n 

0,92 
0,18 
0,01 

0.41 
0,09 
0,01 

3,60 
0,59 
0,01 

4.„(-W 
0„33 
0,01 

7,61 
0,58 
0,02  

20,17 
1,22 
0,04  

70 0 4 
17 0 0 
12,6 

a4 n 
O 

14 
c 

,,6 

60 0 5 
25.8 
15 0 7 

'fi 
14,2 

56,9 
1 3 . 4  
29,7 

52,2 
14 0 9  

52 0 9 

74 0 9 
36 0 6 
8,5 

74.6 
IC „.c, 
6„0 

90 0 8 
1, 0  

Q 
0  

85.5 
6,5 
8 0 2 

2.0 Soda aeb 
0,1 Butyl z-8 
0,03 pçrke oil 

1 0 2 Soda ash 
0,1 Butyl Z-B 
0 0 03 Dine 011 

1, 2 Soda ash 
0,1

> 
 Z-P 

0,05 rd-rie 

1 0 5 Soda ast 
0, 1  Butyl Z-8 
0,05 pire oil  

1 0 0 Soda as. "1 
n 	 - 

0,05 soine oil 

1=s 

.1■• 

43.e1 0 4 

43,-5:1. 

2c) 4-- 1  

41: 1 . 

36 0 6:1, 

50„5(l. 

66 0 4 

68,2 

69,4 

61,8 

OD 

b.r) 

rj  

J.z 

0 

0 

PLOPATION  CONCENTRATION OF AMALGAM RESIDUE BLANKET TATLING. 

- 
Distribuv,ion„ 	 oes 	Gr,r,r1 	Pea-eerits arldeo. 	D Lon _ 	 Assays 

cancan- % 	" ture s Product 	per g Au, 	Ou, 	per cent 
tration 	mesh 	s Primary 

; 

	

e ..:J.J....„ 	 7, „52 	1,45A 	. nrr ,  

	

4.55 	0,27 

	

A 	,,;, Tailing 	:91,92 	0,01 
. 	 . , 

B : Oonc, 	s 2,30 	1,77 
B Midd0 	: 4,72 	0,285 
B 1 Pallîng 	:92,08 	0,01 

r 

	

, 	 2 Conc„ 	: 2,45 	1,46 
O : Midd, 	: 4,71 	0,50 

	

0 	s Tailing 	:92 ,84 	0 0 01 

	

J., ,-, 	s Cone, 	s 2,73 	1,70 
D : midd, 	g 4,02 	0,23 
D g Tailing 	:95 0 25 

E s Conc, 	: 1,98 

	

F 	: Midd, 	: 2 0 40 
7,, 

	

,.,, 	: Taîling 	:95,6 9  
' s 	 . 
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(Details of Tests, contqd) 

SumDary Test  To  

A 	Bq 	D 	E _. 	 - 

Gold recovere • by amalgamation, per cent - 74.1 	76.0 74.5 71.1 	81.3 
u 	u 	by flotation, 	il 	• 21,3 	18.6 19.1 25.6 	12 0 0 

'Overall recovery of gold, 	 u 	- 95,4 	94.6 95.6 94.7 	93.3 
Assay tailing loss of gold, oz./ton 	- 	0.01 	0.01 0.01 0.01 	0,01 
Copper recovered by flotation, per cent - 60.0 	87.3 89.1 91.7 	90.9 
Assay tailing loss of copper, ' 	n 	- 	0.01 	0 001 0 001 0.02 	0.0e 

Test_No .._2 

ells test was conducted similarly to Test No, 1 9  

with the exception that nQuebrachon was used as a *conditioner 

• 
in place of soda ash. The results of the trap and blanket 

• 

concentration were approzimately the same as In the previous 

test, the method used being identical. 

The amalgamation of the different trap and blanket 

concentrates resulted as follows 

. 	 . 

by amaJeamation 9 
. 	.- 	and 	° . 	per  cent  
Head :blanket tailing; 

A 	0.27 	0.06 	 77 0 8 ..... 
13 	.'.0 0 25 0.06 	 75.5 
YS 	::0 0 235 	0 0 06 	 74.5 - 
D 	0D.225 	0.055 	 75.6 
-,,,, 
E 	0.16 	0 0 05 	 68.8 

In the following flotation tests it is apparent that 

the Use of ouebracho is not suitable to tbls type of ore, the 

sulphides tending to be depressed along with the gangue. 

(See table on next page) 
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FLOTATION CONCENTRATION OF AMALGAM RESIDUE BLANKET TATLTIM, 

; 	 g Wei 
ture 	Product 
used g 

. 	P.ssays 	: r5ist -nibiit-j-Un:gAdtWa-e- g Grind,: Ilea-g--e-n- t- à---a'r'7.u.-a7„--lb-------.7ton iee.q. 
____ . 	 .  

: 	Au. : Cu, 	g 	Der cent 	g concen- ; % -200 IL, . 	. 
goz./ton-Der cent: 	Au : 1.1 	tration : mesh ; primary _q_eq 	 l. 	d.. 1  .._. gceaner co., 1 - ..,:.. 

g per  
cent 

0,39 
0.13 
0.02 

5.1 
31.5 
arz 

256;1, 0. 42 çzuebracho 0.48 Quebracho 
• 0.10 Buty.3 Z-8 0.02 Butyl Z-S 

0 0 05 Dine oil 	0.01 Dine oil 

A 	: Conc ,  0 O 39  
A 	g Midd. 	 7 0 09  
A 	g Tailing 

6.02 
3,98 

> Tailing 	90.00 

Cone, 	. 4.15 
Midd. 	g 3,70 

O 	mailie, 02 , 
. 	 . „ 	. 	 . 

,b 	D 	: Conc. 	. 3,49 
4.z 	D 	g Midd, 	: 3,97 

... 	. 	m,=:le-,.,-, 	 0,D rz.4 
0 	.i.; 	 1, ,z2-!...à,J.£:.4s 	 , 	..).-. 0 %, 

0. 

Conc, 
g Mîdd. 

87 O 

0,68 
0.01 

79.3 
er: 
•,e" 

0.79 52 05 	61.9 	16.6;1. 
0.38 	0.13 	1 9.8 	28.3 

O„02 ,r) 	9.8 0'1:e p ee 

0 0 15 Qp.ebracho 
0, 10  Amyl xan- 

thate 
0.05 pine oil 

-t.O5 

0.015 

3.54 
0.38 

0,04 	20,7 

54 0 $  

14  4 
75 . 5 

6 0 9 

r7  

r; A 1 

59.0 

0,20  Q  

0 010  

tbate 
0 0 05 Dire or 

1.02 
0,26 
0.01 

6,25 
0.50 
0,04 

64,5 
 18 5 

16:9 

79.3 
7,2 

28.61. 

r  
o  

0 G 20 Quebracho 
0.05 Wo ,  301 
0.05 Amyl xan- 

that 
0,05 pine oil 

16.79 
2.35 
0.04 

56 0 1 
14 0 8 
29,1  

og 

7,5  
; 	 0  Conc. 

Midd. 
Tailing 

2.63 

	

: 1.57 	0,44 

	

g 95.70 	0,01 5 

0.20 (esbrac.bo 0.20 CLpebracno 
0010 Butyl Z-8 0,02 Butyl Z-8 

68,4 	0.03 pine oil 	0.01 pîne oil 
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(Test No  2 e  contQd) 

SummarY of Test  To 2 

,A; 	-A 	0 

Gold recovered by 
amalgamation »  per cent 

Gold recovered by 
flotation„ po.  cent 

Overall recovery of 
gol(t , 	per cent 

Assay tailing  1off“13 
gold »  oz./ton 

Copper recovered by 
flotation, per cent 

Assay tailing loss 
of copper, per cent  

	

.- 	77,8 	75.5 	74.5 	7506 08.8 

- 2,2 	18 0 6 	10.9 	18.7 20 0 1 

- 80,0 	94 0 1 	93 L 4 	94,3 88 0 9 

- 0.010 0.015 0,015 0.01 0.015 

- 6.6 	89,4 	80.8 	85.0 91.5 

- 0.02 	0.02 	0,04 	0 004 0.04 

Test No 3 (A to F) 

Thls test was conducted similarly to the preceding 

tests, with the exception that lime was used in the flotation 

concentration as a conditioning reagent. 

Fesults n2 Amelamation., 
:Ass ,-ive flu 07 je tOn ", FikteactUn of g6id m„„,tr:,..,,.;,_-_,L.,_,---- 
'4 	',Amal, tailing 	by amalgamation »  
, „ 	 nYld 	 -, 	per cent . 	 . 
znead!-;biankz;t tailing% 

Zi'rle-er...:r7.i.F.,;IM-.7-,r;iEn,W1:1,,,,,=:::=Z*1,1-CV \ r=21.-.;:::.`Z-Fierif-rMli.71,.1:=7-,k7.1=eeTee:11C.M7,--.1f.,7e=ee.,;M.17.1,7:71:4MMeIre 
., 
4 

A 	::; 0 „ 27 	f .,) „ 07 	 74i  
b: <, 0 95 wt, 	 0 , 07  
.,_ 
C 	0 0 235 	0 „ 07 	 70 ° 1  
15 	a 0 22-5 • 	0.065 	 71,1 
E 	'.'0.16 	0 0 03 	 81 0 2 

In. the following flotation  recuite  the use of lime 

as a conditioning reagent is satisfactory as regards the 

"cupriferous ore" but it was not possible to produce a high 

grade copper concentrate when using the "cyanide ore", due 

to the amount of gangue reporting in the different flotation 

concentrates. 

(See table on next page) 
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0,37 
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100 lime  A 	g 	0011C., 	-.‘ 	2,50 	1,86 
A 	g Midd, 	g 7,23 	0.23 
,-,. /2, 	,> Tailing 	g 90,27 	0,01 

0 055 	e,46 

0,45 	22,9 
05 0,0 	32,5 

30 0 0 	40g:10 
61 0 5 
8 0 5 

205  10-  s) 

 Z-B 
70s2 	 p • pine o.;„ 

1 

o  

Conc„ 
Midd, 
Talline 

Ooric„ 
Midds 

Tailine 

2,50 
f-,  4, 

0,01 

0 0 80 

0,01 

0,08 

65, 1  

70,1 

13,16 
O 52  
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7 

1,84 

0,04 	32,5  
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0, 2"je; 
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• 11, 
n .7 -Ft - 0 ,, 	,v,» 
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 20,0 

92.8 

0,01 

R6,9 

0.01 

70.0 

21,1 

91.1 

0„015 

79.1 

0.01; 

71.1 

20,2 

91,3 

0,01 

88.4 

0,02 

81 6 2 

12.1 

93 6 5 

0,01 

91,9 

0001., 

(Test No, 3, cont?d) - Page 13 - 

ri nInm.sry oi t-ole No, ,1 

13 
Gold recovered by 

amalgamation, per cent - 74.1 
Uold recovered by 

flotation, per cent 	- 20,6 
Overall recovery of 

gold, per cent 	- ç.,)477 

Assay tailing loss 
gold, oz./ton 	 - 0.01 

Copper recovered by 
flotation, per cent 	- 48 0 8 

Assay tailing loss 
of copper, per cent 	- 0,005 

qleSt WO 4  (A tO F) 

In this test  caus  tic  soda was used as a conditioner 

in tho flotatlon concentration.  The  trap and blanket 	 tre 

 followed by amalgamation of the resulting ooncontratese  was 

similar to  the  previous tobts, 

E. -i, t.3 -ea t s of  Ama 1 game t '1 oIi „ ,.....,..._,-_„.:„.._=„..—_-_._,..—_.......„_,-_-__..._-_ r_..,—.--_._-..;:--..-,., 
As ,qa-vs tUi oz /ton 	. vid.ract. al. ,ot (ro GI 

ualling 	by ama3eamatic. tl , 	gAmal, . , 
anu 	,1 	per  cent 

 z Head 	, -.):,-Jlanke 4,,,-  ta.iling „. 

A 	0 6 27 	0 0 06 	 77 6 8 
0,25 	0,065 	 74,0 

C 	0,238 	0 0 055 	 76.6 
:D 	0,22b 	0,06 	 73.3 _ 

0616 	0,04 	 75,0 à--, 

The  followlne flotation results, us .Ing caustic etarch 

as a conditioner, are eatisfactory ecopt In  No 	where the 

amount of sulphides -.'Ln the ore (0,12 per cent sulphur) was not 

sufficient to permit et clean concentrate being produced. 

(See table on next page) 
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' 
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67,0 
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. 

-e" . 	 n 	1)1 r11 "- Or'WnTr"''' nOwelY-P.Prn , 1"nr OF 	A .rg",'  ,2 ' 	 e 	 .e 	 t. 

t7.17-e 	Product 
used g 

■•••••■Ve.M1(..  

.----------r----------,---1------,.-,,: r.- 	..... -:r-e---r72.,--_-.4.--  -7,----,,--- 	-- 
70121,-;rinuLaon,: rie,=.10 ul,  , • ----,,-- e - 	- -- <-...„.. 	 ------ 	 ----- 

• 'Tv n• 'e. 
a 	,,,24 ,... e, 	. 	413 . 	„...D 	. . 	Cu, per ent c   - concen-I ./..z -,,,,f . . 	 1/ 	Qe---0., 	me 	. , -,J,  m,..., ./. w 

--- - 	.'oz .2.:1(2.n ;.'e..z.." ce?,-2,;; 	Au _ - Gu e tratel°ne me '.5°4 Eri:12EIgAL2r=tme_E-z7-.:- _ ,„- 1,.._ 	 , 	 . 	,_ „11 

01 „ii 

rai 

A 	Con, 
A 	g Mîdd, 

Tailing 

B Conc„ 
Midd 0  
Tallîng 

ri : 

• 

Conc. 

Lj  

Midd, 
; Tailing 

D Cone,. 
MIdd„

• Tailing  • , 

Conc., 
Midd, 

7 Tail/n[1, 

0,17 
g 4,32 
95,51 

0,58 
4 0 27 

: 95 0 15 

0 0 63 
5 0 66 
93„36 

3,05 
r , 

93 0 96. 

3, 14  
94,84  

R  46  
0 0 74 
0 0 015 

5.50 
0,54 
0,01 

2 0 66 
n 

f":": 

5,56 
0,29 
0,01 

1 	A 

r,  (Dr; 

0,01 

4 

0,1 5 
0 0 01 

1M rn 

0,23 
0,005 

n 

0, 01 

21 , 11  
0 0 25 
0,005 

cD  

7 

1-J o U  

21,6 
54,2 
24. 0 ")  

49 0 5 
35 0 7 
1A03 

39 0 8 
30 0 4 

60 0 6 

15.5 

r.sn 

16 0 0 
2406 

g.OP 33,5 
28,3    

41 0 2 

0,  a. 
8 0 4 
4,0 

82,7 
1106 
5,7 

92 , 7  

2 0 0 

04 0 4 
10 0 2 

5 0 4  

- .  

0 0 20 starch 
0.0 10 Butyl Z-8 
0 0 03 Dîne oîl 

0,20 ste,rcin 
0,10 Butyl Z-8 
0,03 pine oil 

0 0 :6 starcb 
0 0 10 Butyl Z-8 
0 0 05 pine oil 

0 0 16 starch 
0,10 Butyl Z-8 
0 0 03 pins oil 

0 0 32 Fttarch 
0 0 10 Butyl Z=8 
0,03 Dîne 0 -1 1 

0,10 starch 
0,02 Butyl  Z-'--
0,01 Incp 	all  

0,10 starch 
0 0 02 lzutyl Z-S 
0,01 pine oil 

0 0 10 starch 
0 0 02 Bu t,3 Z-S 
0,01 Dine oil 

0 0 10 stPrch 
0,02  autvi Z-8 
0,01 Dine o11 

0,10 starch 
0,02 Bvtyl Z-S 
0 0 01  pire oil 

0 

E-r 
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(Test Do° 4, cont) - 

Summary of Test No. 4 0 

A - 

Gold recovered by 
amalgamation, per ccnt - 77.8 	74.0 	73.6 rf3 3 	75.0 

Gold recovered  by 
flotation, per cent 	- 	7,4 	17 0 5 	13.0 20.0 	17.2 

Overall recovery of 
Gold »  per cent 	 - 85.2 	91.0 	89.6 93.3 	02 02 

Assay tailing loss,„ 
gold »  og./ton 	 - 	0.015 0.01 	0 0 01 0 0 01 	0.01 

Copper recovered by 
flotation, por cent 	- 43.0 	94.0 	92.3 97.6 	93,0 

Assay tailing lops 
of copper, per cent 	- 	0.01 	0,005 0,01 0.000 0.03 

ToDt No. 5. (A and E). - .Amal)'anotton flnd 
Flotation Concentratïon. 

In Uvte ;este porions of the 'eoyanide ore" A and 

the ucupriferous 07: ,e° E were ,:,round in water In a ball mill 

and the pulps passd over traps and blankets as in tile previous 

tests. The combined trap and blanket concentrates were reground 

and amalgamated and the blanket tallinGs were concentrated by 

flotation. The all,42.,am residue was not added to the blanket 

tailings prior to flotation az-.1 in the previous  tests °  

Trat..) and Uunket Concentration 

Test 'Jo. 5-A, 
atio of , 

Product,- 	g per 	, 	ii.0  
C11 	:percent   	 ; concen- 

gg,0,;,,, °/ t en 73 e r e 
'P   

...,:w=....;-,-,7-7.1,3n-:-.-.7,p,;-72,:v.t.,,,,df,,,,,=.4_:.:  

Peed 	 g100.00 	0,27 	0.03 	100 00 	- 
Trap ± blanketg 

concentrate g 	2,57 	i'...04 	_ 	76.5 	,,,,. 	391, 

B1 a nk e t 	' 
tailing 	g 97.43 	0.060 	- 	235   - 

Test No, 5-E 0 

Feed 	 100.0° 	O i0 	0.51 	100.0 10000 

Trap -1- blanketg, 

	

concentrate g 3.02 	4.01 	2.31 	75.7 	13.7 	33g-1. 

Blanket 	. 
tailing 	g 96.98 	0.04 	0045 	24.3 	3603 



5-A 	8 0 04 

5-E 	4.01 

0,13 	93.59 	 75,5 

97.0 0.12 

Paue 16 - 

(Test :Tc. 5, contîd) - 

- Amaliw,matic,n of Trap Uanket Concentrates - 

, 
S 1.Y (' 	At ("7 /Lin " 	Extra C t; 0 n 	0 r J.3, i::.-Ktract 0'1'1 

Test 	 of cold ,p (2701 - 	-- 
No 	Feed 	Pailiro" per cent, per cent, 

• 
nuren ,e7,7.3.7,2r.17.21 

The grinding, accompanying amalgamation, was 45 per 

cent re.nus 200 -mesh in Test No, 5-A and 43 por cent minus 200 

mesh in Test No. 5 •E. 

(;:otinu.,T-id on 



;Tailing 

ture 7 Product 
Used ; 

1 0 67 

0.08 

0,01 

1,04 

4.71 

94 ,25 

23„ 1 	 0,10 But:;1'1 	0,02 Butyl Z-B o 

0, 03 pine oi3 	0,01 pine oU 

0,10 starch 	0,05 starch 

0.10 Butyl Z-8 	0,02 Butzl Z-S 

0,03 pine oil 	0,03 pire oil 

23,0 	40,5 6 .3„n 

5308 

9,5 

r 7 
0  e 

77 0  

20,0 

2,5 12, 0 
,e , „ts) 

FIJOTATI0E OF BLAMET 	 

71 

A 	:00nc„ 

A - 

A 

;Conco 

7 	:Midd, 

,.se. 	,..,“,.-, (3 	, ,-- 	. 	,-, . 	 ,. • 	, 
7. Weirdlt,: 	AP;sav-s 	. 	nistr-ibution,: ha _C,  c›.., -, .. 	u-,,A..tu..:,,--,7;Dt,,,  auued„ 11J ,/,,on feed - 	. 	 . 
. npl-. 	A, 	Ou. 	 cent per -...en., 	. 	 m, 	. 	mc, , 	...,, 	 . 	 , 	(....,..J.,--,.., 	. 	/0 	4.,..,...... 	 .,...., ........ 	. - 	-  
- cent ;02.- .1tor-ce7› cent-  Au 	Cu ; ;i5ration; mesh 	0ima 

	

. 	,-," 	cell 	 ,, 1 ; cleaner ce...1_,. . . - 	_ -7 ° h......-7.-- - ° :----- - , : ....... .---- =...------:--- zt-_-- 	---, 	 •  , 	 _ 	 .. 	 — 
- 

- 0 0 33 	4.60 24,7 	38,4 - 	 0,20 starch 	0 0 10 stal'ch 

27,73 

1„5C , 

 0,01 

	

0,35 	0,10  

;Tallins 	 '71 	0,015 

er. 

f.) 

es 

LCJ 

4.) 

G-2 
0 



A 

76 	73,A, 
1506 

et'  0,3 

	

0,01 	0,01 

	

46,5 	80 0 2 

- Page 18 - 

(Test Ne. 5e COnt`d) - 

Summery v.,. 1.esL.. No, 5, 

Gold recovered by amelr2amation, per cent 
Gold recovered by flotation, per  cent 
Gold remalW_nG in amalgam residue,  per cent 
Assay tailing lesLgold »  oz,/ton 
Copper recovered b'y flobatIon, per cent 

Owing to the small amount of mAneralization ln the 

"cyanide  ore n  A 9  the flotation recovery was low In both the 

gold and copper, On the ''c;upriforous ore" E, however »  the 

recovery in both neld and copper was fairly satisfactory. 

Test We. 6 ;E) 	 tt on and Flotation Concentration, 

In this best three portions of the "cuoriferous ore" 

E were ground in ,-Jater to pass 68,7 per cent minus 200 mach, 

Tho pulps were then passed through traps and blankets and the 

combined  concentra €e  amelgamatod as in the previous tests, 

The amalam residues were then added to the blanket tallins. 

In the flotation concentration of  the  .'e pulpe  an 

attempt was made 2  duplicate actual milling flotation pro-

cedure In t'ne small scale test work, After conditioning the 

first product with caustic starch and floating with butyl 

xanthate and. p:Ine oll, tbe resulting concentrate was cleaned 

ln a smaller flotation machine and the cleaner middlings were 

returned to the prmary cell and refloated along with the 

second roduct, Tais procedure was repeated for the third 

product. The essay results of the three flotation tailings 

showed whether the gold or  cc per  tended to build up ln 

successive tailins and thus reduce the overall recovery, 

(Continued on next  page)  



1 
2 

g 0.16 
; 0.16 
0,1G 

0.05 
0.03 
0.03 

81.2 
B1.2 
81.2 

65.8:1. 

68.5 
67 0 2 
70.3 

0.10 
0.01 
0.01 

starch 
Butyl Z-8 
pine oil 

0 0 10 starch 
0.01 Butyl Z-8 
0 0 01 pine oil 

0.05 stardl 
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(Test No. G, conttd) - 

Results of Amalpamation. 
, AS S ay S All c.)..;-.',.‘ ton 	: ExtracLion of uo..t.d , 	. 

Product : 	:Amar. *balling : by amalgamation, 
: Feed . . 	and 	 . . 	per cent 

:blanket tailing: 

Overall_Extraction_biy_Amalamation_iThree_Productsj„ 

l e , 2, 	0.16 	0.05 	 81.2 
0 

4e....nr.r211 

	

Flotation of Amainam 	± Blanket Tailinr,  
-L., 5 	 :Distributionp:Grind,:Ratio of 

Product 	 per 	g Au, per cent 	', cse -00: concen- 
, 

cent :oz.i /,uou:por cent: Au g Cu 	me$h 	tration 
;•„, 	 • 	 • 	 • 

Feed 	 :100.00 
Plot. conc. 	1.52 
Final midd o 	1.51 
1st F. tailing: 31.n9 
2nd F, tailing: 52.69 
Final Fo " 	,0 , o 

ocwe 
1.43 
0.14 
0.01 
0,01 
0,01 

0.47 
25.74 
1.82 
0.04 
0,06 
0.05 

100.0 

6.3 
9.6 
9.7 
9.6 

100.0 
0:5.7 
5.9 
2.7 
/1.2 
3.5 

Calculated. 

flotation. 

During the, primary flotations and cleanAng of the 

concentrates the following reagents were added; 

, 
 

Product : 	 ' 11 0 	 . 
. , 	 To 

	

-, , 	cleaner call Nuuber : 	primary ce.L.J. 	. 
...)-- ,i,.-...--a..,,... - ---... - -_,... 1--:-.:-,, -• ." - c.-... ef ., , - e.. '.:,-,•w.e..,,z,v2.-,=;•:e.r.r,.'-e,---.7,7,..-. ---=.:,•ee,-..17.:= 

2  

1 	g0.20 
1 	:0,10 
1 	;0„03 

a 	0.20 
0.05 

, , 	0.10 ,..., 
3 
5 	:0„Ol 

taxi eh 
 B• tyl Z-8 

pine oil 

starch 
Butyl Z • 8 
pine ell 

starch 
Butyl Z-0 
pine oil 

(Cont:;,nued on next page) 
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(Test No  6, contîd) - 

puumarv of Teat No 6 (E) 

Gold recovered by amalgamation 
Gold recovered by flotation 
Overall recovery of Gold 
Çopper recovered by flotation 

Per cent 

81.2 
12,3 
93.5 
85,3 

The results of tIA1;3 test show no appreciable build-

up of the flotation j,:;allings. The a$says of the tallincs are 

approximately the same for all three products. 

.-caN 

A 17, 0 ) 	 t lon2,,,nrALp_x_sj21.d_a_t_,.1. on 0  

Portions  of 'Jhe "cyanide ore" and the " oui  riferous 

ore" were taken,  in the proportions as given below, and ground 

in cyanide solutions of 1 pound -P;a0 per ton strenGth to pass 

60 per cent minus ;Ï.00 mesh, 0,50 pound  O f  lead nitrate and 

2 0 0 pounds cf lime por ton of :teed were added to the grind, 

The pubs  were then filtereà and  t;hs  grinding solutions saved . 

for the agitation periods, After repulping the illter cake:, 

it was oassed thremh  a  hydraulic trap and the trap overflow 

over blankets. The combined trap and blanket concentrates 

were reground and'amaigamated and the  ana]. 'am  residue added to 

the blanket taili:u;7.s. This product was agitated in the cyanide 

solution,.saved from the Grind s, for 24 hours. Enough. sodium 

cyanide was added to keop the strength . of solution at 1 0 0 

pound NaCN per ton, and  enough lime to maintain  prote  ctive 

 alkalinity. 

Results 

After jpindinG ln cyanide, passing the repuiped 

filter cake throuL;h traps and blankets and resrindfLug and 

amaigsmai;ing  the combined concentrates, the amalGam residues 



5,0 
5.0 
5.0 
5.0 
5,1 

14 
50 
60 
60 

120 

83,7 	83.0 	82,0 75,0 

	

14,3 	14,9 	15,6 	21,9 

	

98.0 	97.9 	97.8 	96,9 

0 0005 0,005 00005 0,005 

pae 21 - 

(Test Wo, 7, centld) - 

were added to the blanket tailings, These products assayed 

as followsg 

A 

__- 
Amal, tailing 

and 
blanket tailing 

.. ................ 

	

g 0,27 	 0,08 

	

g 0,25 	 0,04 

	

g 0,235 	 0.04 

	

g 0,225 	 0.04 

	

g 0,16 	 0 0 04 

ExtractIdn.  of  old 
by amaigEulation 

g ÷ cyanide grind, 
g per cent 

70,0 
83,7 
83.0 
82.2 
75.0 

1\1 	AS S. tD v8 
" 

tu3.?e 
used 

g Feed 

Agitation of Amalgam Residue -1- Blanket Tailing 
Mix • 	Assays, 	gExtractiongReagents consumedgReducinggGrind, 
tune g A o u g,/ton g of gold, g lb./ton feed 	g power, 	% 
used g --ÉWa-TftTrrilïgper cent i---iiuff -7 - 07-- 111,1i/10 	-200 

;KMn0a/L g mesh 

	

A : 0,08 	0.005 

	

0.04 	0.003 
0 	0O4 	0,005 

	

15 : 0.04 	0.00  

	

: 0.04 	0,005  

93,75 
87,50 
87,50 
37,50 
87.50 

0,53 
0.53 
0.60 
0,61 
0.83 

66 0 5 
64,4 
61,3 
61 0 5 
62,7 

0 

v 	 13,1-11- r-7 

The cyanide soution assayed 0,08 gram copper per litre. 

The aGI',atien period was 24 hours in  ail  cases, 

The cyanide solutions were  kept at a strength of 

1.0 pound NaCN and 0,15 pound CaO Per ton. 

Summary. of Test  No  7. 
A 

Gold recovered by cyanide grind -- 
ama4;e:mation,  per cent - 70,0 

Gold recovered by agitation, 
per cent 	 - 28,1 

Overall recovery of 
gold, per cent 	 - 98,1 

Overall tailing loss, 
Au oz,/ton 	 - 0,005 



Redûa-hg 
power :  

:  mi. N/30 
, KInOléL 

90 
100 

- 

Test No. Sip).  -  Am117,9.nation t  Cyanidation and Flotation. 

In this test a portion of the "cuprifereus ore" E 

was è;round in a ball mill  In  a cyanide solution of 0.5 po -and 

Na0N per ton strength. Three pounds of lime and 0.5 pound  of 

lead nitrutte per teu of faad were added to the uind. The 

pulp was then treated by concentration and analu.mation as  in 

Test No. 7. The amalam residue and blanket taillmls were 

then divided into two parts end aetated in the cyanide 

solution of 0.5 pound  Na(JN  per ton straneh. In part A 

sufficient lime wao added to give a atreneth of solution of 

11› 	0.10 to 0.15 pound .per ton and in part B e  0.40 to 0.50 pound 

Per ton. Enough c;7anida was added to maintain a strenth of 

solution of 0.5 pond NaCN per ton. After agitating for 24 

hours the residue 	filtered, washed, and the c.ï...kcs were 

sampled separately. The cakes  ver e then repulped toL;ether and 

conditioned in  a  Denver flotation machine with 0.10 pOund of 

caustic star(Ua per ton and a rouher copper concentrate 

obtained by the addition of Butyl Z-S and pine oil. This con- 

III centrate  was cleaned  in a  smoller machine. The different 

products were assayed for Gold and copper. 

The amalGam residue and blanket tailing assayed 

0.02 ouyoce Gold car ton,  sj.owinG  a recovery  of  87.5 per  cent  

of the :;o:od by grinding in cyanide  plus amalamation of 

combined trap and  blanket  concentrates. 

Agitation of Amaimm Residue Blanket  TailInU. 

Peed  -  0.02 ou.ce_eipld oer ton. 

	

Grind e :Tail.tng:E,O:UFalon: 21 -oraAons, ; 	Reagents 
e I,. 

aSSIV,: o; goDo e : lb., ,on 	, 

	

, 	oons-med, 
-200  :  Au 	: 	per 	.  •  solution 	....);:ton  ore -, 
u-es121,Lcn: 	cent 	: raCU :  Ca° ; raCN : CaO 

: 
67.4 : 0.005 	75.0 	0.50 	0.10 	0.60 	4.E0 
57.4 : 0.005 	75.0 	0.50 	0.40 	0.00 	7.70 

(Continued on next page) 



Copper recovered by flotation 68.1 
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(Test No, 8, contld) - 

The cyanide solutions assayed 0.054 and 0.057 gram 

copper per litre. The agitation period was 24 hours. 

The cyanide solutions were kept at a strength of 0.50 

pound per ton NaCN and 0,10 to 0.15 pound CaO in the first agita-

tion and 0 50 pound NaCN and 0,40 pound Ca0 in the second. 

Flotation of Cyanide Residues. 

The two filter cakes were combined, repulped, and 

transferred to a Denver flotation cell. The pulp was con-

ditioned with caustic starch and a cleaned copper concentrate 

obtained as follows: 

_--, 1- "- .> li: 0 -d u _I 1, ° 	
7,„_-_-. - - 

Ratio  o
..,.;, 

	

A$says 	gDistriuuion .R i P 	 b ..._ 	-:. . 	_..., 	-- 	 ,,- 

	

.. 	
. . - 	 per cent 	: ooncen- . . . Product 	 . . per .:. 	 Au. ia 	Cu e 	-- --- --7:— - 

, cent :oz./ton:per cent -,; Au 	cu : tration 
em«..einneeLx.e/11--ve...1,:=11....,,, M-và'.',.11,reeeT,W.:7,7..1.1.-,,,,,,-..1,-à,,,y•,,..,:rfr.-.4.-....,:zr.,,,7.---,.,r.,-,,,m.:,..17-7eZ2=ze.,,,,,nr.unIce.,i,,=.11,1-5,,,,,,,,,,e,e,nee,....-^=e,z...," ,..2,7.); -,.....,10.1.1C.71,=.1y:',...-,..7-. ...1 

Feed 
Copper concentrate 

middling 
ft 	tailing  

100.00 
0.93 
2051  

96.56 

0.0065
e 

0.52 
0.08 30.50 
0.01- 

	

0.005 	0.11 

100.0  
10.8 
15.3 
73.9 

100.0 
54.4 
25.3 
20.3 

107:1. 

Calculated. tl)  

The additions of flotation 

To primary  oeil : 0.10 pound starch, 
0,03 pound pine 

reagents was as follows 

0.10 pound Butyl Z-8, 
oil per ton. 

To cleaner cell: 0.(b pound starch, 
0,01 pound pine 

0,02 pound Butyl Z-8, 
oil per ton. 

The test was conducted on the sample E of ncupriferous ore°. 

Per cent 
Gold extracted by cyanide grind and 

amalgamation 	 87,5 

Gold extracted  by agitation 	 9.4 

Gold recovered in flotation cmcentrate 	 0 4 

97.3 Overall recovery of gold 

(Continued on next page) 
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(Test No. S e  contid) - 

In this test, as in previous tests, the percentage 

of gold and copper recovered from tho middling product was 

figured aa being the same as the percentage recovery of the 

concentrate. 

Summary and Conclusions ,; 

The test work on the ore shipments indicates that 

the flowsheet as suggested by the mine management, consistinE, 

of a water grind followed by concentration by means of traps 

and blankets, amalgamation of ensuing concentrates and finally 

flotation of the amalgam residue and blanket tailings, will be 

successful in the case of the "cupriferous ore" or ln a mixture 

containing at least 30 per cent "cupriferous" and 70 per cent 

n- 	 • cyan_o_ ore . 

Using this flowaheet some 77 per cent of the gold 

was recovered by amalgamation and 14 to 15 per cent by flota-

tion concentration. The final flotation tailing loss was 0.01 

ounce gold per ton. A recovery of some 85 to 90 per cent of 

the copper in the ore was obtained wlth a flotation concentrate 

assaying 20 to 25 per cent copper, and about 1.5 ounces gold 

per ton at a ratio of concentration of from 65 to 100g1. The 

grinds used were from 60 to 70 per cent minus 200 mesh in the 

ball mill and a coarse grind of 45 per cent minus 200 mesh in 

the amalgamation or the trap and blanket concentrates. 

A test (Uo. 5) was also made where the amalgam 

residues were not added to the blanket tailing prior to flota-

tion. This method worked out fairly satisfactorily for the 

"cupriferous ore" R. On the “cyanide  are  A9 however, owing_ 

to the small anount of mineralization, the recoveries by 
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flotation concentration of both the gold and copper were low, 

" 	 The chief difficulty encountered in the, treatment 

via s the tendency of the talcose material in the ucyanide oren 

to report in the flotation concentrate. Conditioning was 

attempted with soda ash, lime o  quebracho o  and caustic starch. 

Of these reagen•s only caustic starch was found to be 

beneficial In producing a cleaned copper concentrate Wel-

parativ(:dy free from  gangue. 

In addition to the amalGamation and flotation 

tests Gn tno ores, a number of amalgamation and cyanidatIon 

tests wore made on the different ore mixtures, Those tests 

followc-3d the flowsheet which le at present used in the 

Siscoo mill, They indicated that  the  excessive vanido 

consuaptïon, due to chalcopyrite ln the ore o  can be 

alleviated to some ex.tent by the addition of a',Çoluble 

salt to the grind and a reduction in the strensth or 

cyanide solution. used. By these means a cyanide consump-

tion of 0„50 pound per ton of ore was obtained with  an 

extraction oe 97 per cent of the gold and a final cyanide 

residu€ of 0.006 ounc gold. per ton. On the "cupriferous 

ore" a flotation copper concenrate was also obtained from 

the cyanido residue, assaying 30.5 per cent copper with a 

recovery of about 68 per cent of the copper in the ore. 

L.2  the microscopic onamlnation of the polished. 

sections and concentrates all -the go3d observed was free 

and  no association of the gold with either the pyrite or 

chalcopyrite was detected 

it :Is "indicated from the test work performed on 

the se edpnents that lumalgametion and flotation  pro cedure  
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cari  be applied with satisfactory results to the 

"cupriferous ore" or a 30 to 70 per cent mixture of the 

cupriferous and cyanide ores but that e  Owing to the 

sparseness of mineralization in the cyanide ore, flotation 

concentration would hardly be applicable to this type of 

ore alone or  ta a mixture containing less of the "cuprl-

ferous ore" than the amount indicated. Owing to the 

comparatively large amount of free Gold. In the ore e 

 blankeUng of the flotation tailings prior to final 

chinent miCt be necessary. 

The test work also indicated that some 

- reduction in the Rmount of cyanide consumed may be 

effected by the aé)..ditton of a soluble lead salt to the 

grind and a decrease In the streneh of the cyanide solu-

tion ud. 
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