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Shipment:  

Eight sacks of ore, total weight 560 pounds, 

were received on October 12th, 1940, from the West 

Uialartic Vines, Limited, Heva, Quebec. Four of the sacks 

were from the No 1 vein on the property and the remaining 

four from the No. 4 vein. Ur. L.  L. Djinghéuzian, Siscoe 

Gold Mines, Limited, Siscoe, Quebec, consultinG engineer 

for the West Malartic Mines, Limited, forwarded the 

shipment. 



Gold, oz./ton 
Silver, oz./ton 

Copper, per cent - 
• 	Iron, 

Sulphur, 
Arsenic, 1 1 

S1 02, 	per cent - 
Al203, 
Ca 0, 

 Mg0, 
CO2, 

Pyrrhotite, per cent: 

alb 

alb 
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Location of the Property: 

The property of the West Malartic Mines, 

LilAted, from which the present shipment was received 

is situated in Cadillac township, Quebec. The claims 

were formerly known as the Pan-Canadian No. 1 property. 

SamplinA  and Analysis: 

After crushinG, cutting and Grinding by standard 

methods, samples of the ores were obtained which assayed 

as follows: 

No. 1 Vein 

0.79 
0.08 

0.01 
4.38 
0.19 
Nil. 

65,93 
5.12 
4.37 
9.01 
5.65 

No. 4 Vein 

0.26 
0.05 

0.03 
10.03 
2,58 
Nil. 

40.52 
13.32 
6.17 
8.09 
9.60 

3:24 

Characteristics of the Ore: 

Twelve polished sections, six from each sample, 

were prepared and examined microscopically for the pur-

pose of determining the character of the ore. Since the 

two samples were sanewhat different in character they will 

be described separately below: 

Vein No. 1. 

Gangue  - 

Two types of iangue are present in the polished 

(Conttnued on next page) 
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(Characteristics  of the Ore, contld) 

sections: (a) fine-textured white quartz, and (b) soft, 

highly schistose, dark grey to black rock material. 

In hand specimens the latter appears to be a dark Greenish-

grey, talcose schist. 

Metallic minerals  - 

The metallic mineral content of the sections 

is very small and is represented chiefly by sparsely dis-

seminated grains of pyrite medium to fine in size. A 

small quantity  of magnetite, with a little admixed hema-

tite, Is present as coarse to fino irregular grains 

sporadically scattered throuGh èangue. Chalcopyrite 

occurs in practically negligible amount as rare tiny 

Grains in gangue and in pyrite. 

Nineteen ;,;rains of native Gold are visible in 

the sections. They range from 60 microns down to 12 

microns in size, and ail  occur alone (free) in gangue. 

Vein No. 4. 

Gangue 

The Gangue is composed of siliceous, dark Grey 

to black, slightly schistose rock material, which encloses 

irregular stringers and patches of white quartz and 

carbonate. 

Metallic  minorais  - 

12eta11ic mineralization is much heavier in 

these sections than In those from Vein  No 1, but it does 

not for  the Greater portion of their content, 

Pyrrhotite and pyrite, in almost equal proportions, 

(Continued on next page) 
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(Characteristics of the Ore, contld) - 

are the predominant metallic minerals. They occur as 

small masses and coarse to fine Irregular grains dis-

saminated through gangue. Both minerals contain 

inclusions of gangue, and, in places, are slightly frac-

tured and healed with Gan,po. limonite(?) appears to 

have taken the place of magnetite in this sample. It 

is present  as  small fine-textured masses and tiny irre-

gular grains disseminated  in ganGue. A very email 

amount  of  hematite is intergrown with it. Chalcopyrite 

is somewhat more prevalent than in the previous sample 

but  its total quantity is  very amall. It occurs as 

occasional small  grains in ganue and in pyrite. 

One grain of native gold, 30 microns in size, 

is  visible in gangue against pyrite. 

Results  of  Investigative Work: 

The test work included concentration, amal-

gamation, and cyanidation. 

On the  No.  J.  vein, straight  cyanidation of 

the ore at  a  grind of 77 per  cent minus 200  mesh gave 

a cyanide residue of 0.005 ounce gold per ton in 24 

hours' agitation. Sixty-two (62) per cent of the Gold 

in the ore  was extracted by  amalgamation of jiL and 

blanket concentrates. 

On the No. 4 vein, straight  cyanidation of the 

ore at a  grind  of 72  per  cent minus 200  mesh gave a 

cyanide residue  of 0.01 ounce gold per ton in 48 hours' 

agitation when a lead salt was added.to tbe grind in order 

(Continued on next page) 
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(Results of Investigative ,:ork, conttd) - 

to prevent the pyrrhotite in the ore from fouling the 

solution. This ore gave a recovery of 27 per cent of 

the gold by amalgamation. 

Primary flotation concentration was also tried 

on both ores but was not successful owing to the large 

amounts of talc in both shipments. 

Details  of Test -iork: 

The test work is divided into two parts, 

the ore from the No  1 voin bein covered in Part 

and the ore from the No. 4 vein being covered in Part II. 

PART I. 	(No. 1 Vein)  

Test No. 1.  -  Concentration,  Amalgamation,  and  
Cyanidation. 

A portion of  the  ore  at minus 14 mesh was 

ground in  a  ball mill in cyanide solution of 1 pound 

NaCN  per ton strength to pass 73.2 per cent minus  200 mesh. 

The  pulp was then concentrated in à Denver jig  and the  jic 

tailing;s  passed over  a  corduroy blanket.  The combined 

jig and blanket concentrates  were  then reground and amal-

gamated and the amalgam residue ad(:;ed to the blanket 

tailing. This product was then agitated in cyanide solu-

tion of 1 pound liaCN per  ton  strength for 24- and 43-hour 

periods. 

After grinding in cyanide and prior to jig con- 

centration the pulp assayed 0.66 ounce gold per ton. 

(Continued on next page) 
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(Test No. 1, contld) - 

Results:  

Jig and Blanket Concentration. 
:Weight,: Assay,:DistributiOn:Ratio of 

Product 	: per 	: Au 	: of gold, : concen- 
:  cent  :oz./ton: per cent : tration  

Feed 	 :100.00 	0.66 	100 0 0 
Jig and blanket conc.: 1.24 40.48

fie 

	

76.1 	80:1. 
Blanket tailing 	: 98.76 0.16 	23.9 

e  Calculated. 

After ama1amation of jig and blanket concentrates, 

the amalgam residue was added to the blanket tailing. This 

product assayed  0.17  ounce gold per ton. 

Cyanidation of Blanket  Tai1in + Amali,am Residue.  
:Grind,: Assays, :Extrac- : Titration,: Reauents 

Agita-: % 	:Au oz./ton:tion of  : 	lb./ton : conswiied, 
tion,:  -200  :Feed:Tail-: gold, : 	solution  :  lb./ton  ore  
hours: mesh : 	:  in_  :   er cent:NaCN 	CaO : NaCN : CaO 

24 	73.2  0.17  0.015  91.2 	1.00 	0.25 	0.40 	3.5 
48 	73.2  0.17 0.005 97.1 	0.96 	0.20 	0.50 	3.6 

The primary grinding solution was used in the above 

agitation. 

Summary  of  Test No. 1: 

Per cent  

16.5 
62.0 
20.9 

Gold  extracted  in cyanide grird 
Gold recovered by amalgamation  - 
Gold  extracted  by agitation  (48 hours) - 

Overall recovery of gold - 	99.4  per  cent. 

Test No. 2.  -  Flotation Concentration.   

A portion of the ore at minus 14 meah was ground 

in a ball  mill with  2  pounds of soda ash, 0.08 pound of 

(Continued on next page) 
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(Test No. 2, cont , d) 

amyl xanthate and 0.04 pound of Barrett No. 4 oil per ton. 

The pulo was then transferred to a flotation machine, 

conditioned with 0.6 pound of sodium silicate per ton, 

and floated with 0.05 pound pine oil and 0.05 pound amyl 

xanthate per ton. The initial uind was 76.8 per cent 

minus 200 mesh and the pH of the pulp prior to flota-

tion concentration  was 9.4. 

Results of Flotation:  
:WeiGht,: Assay,:Distribution: Ratio of 

Product 	:  per 	: Au 	: of Gold, : concen- 
cent :oz./ton:  per cent : tration  

: 
Feed 	 :l00.00 0.79 	100.0 
Flot. conc. 	: 25.98 	2.73w 	89.7 
Flot. tailing : 74.02 	0.11 	10.3 

3.8:1. 

Calculated. 

OwinG to the larLe amount of talc in the ore 

the ratio of concentration and subsequent brade of con-

centrate were both low. 

A portion of the flotation tailinG was panned 

and the panner concentrate showed several small pieces 

of free eold under the microscope. The remainder of the 

concentrate consisted of magnetite with a very anall 

amount of pyrite. 

• 

Test No. 3 (A to D). 

Portions of the ore at minus 14 mesh were Ground 

in a ball mill in cyanide solution of 1 pound FaCn per 

ton strength to different degrees of fineness. The pulps 

(Continued on next  paie)  
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(Test No. 3, cont , d) 

were then bottle ai,itateC for 24- or 48-hour periods. 

Sufficimt  lime  was added  during  the &rinding and 

agitation to maintain protective alkalinity. Tho cyanide 

residues were assayed for _old. 

Results of  Cyanidation 	 (Feed 	Au, 0.79 oz./ton).  
:Grind,:Tailing:xtrac- : Titration,: ReaLents 

Test:Abita-: 	:  assay,:tion of : lb./ton : consumed, 
tion,: -200  :  Au 	:  gold, :  solution   :   lb./ton ore  

: hours: mesh :oz./tcn: .per cent:  NaCH: CaO : NaCN  : CaO  

3-A : 24 	61.2 	0.01 	98.7 	0.90 0.30 	0.50 	5.4 
3-B  :  48 	61.2 	0.01 	98.7 	1.00 0.20 	0.60 	5.6 
3-C  :  24 	76.8 	0.005 	99.4 	1.00 0.32 	0.60 	5.5 
3-D : 48 	76.8 	0.005 	99.4 	0.96 0.26 	0.60 	5.8 

.1•1■1 

Test Ho.   4  ut_n151_121.- Settlinï; Tests. 
The ore at minus 14 mesh was &round in a ball 

mill in cyanide solution of 1 pound :a.CN per ton strength 

to .)ass 80.1 per cent mirus 200 mesh. Three pourds of 

lime oer ton of ore was added to the grind. The pull)  was 

ti_en transferred to a cylindrical class tube of 1 inch 

diameter at a 2:1 or 2.5:1 ratio of concentration. The 

level of solids in decimals of feet was read for a 1-hour 

ueriod. At the end of the test the solution was titrated 

for alkalinity. 

Results: 
: 'DIST NO. 
:  4-A 	:  4-B 

Ratio of liquid to solid 	 -... 	: 2:1. 	:  2.5:1. 
Lime added per ton solid, pounds 	tie ..7I 	:  3.0 	:  3.0 
Alkalinity of solution at end of test, lb./ton :  0.10  :  0.08 
Cverflow •-- (S.C. = slibhtly cloudy) 	-- 	: S.C.  :  S.C. 
Rate of settlinc, ft./hour 	 -- 	:  1.08  :  1.47 

(Continued on next paGe) 
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(Test o. 4, contld) 

The  rate  of setting is faster than normal. 

CSIO 

This concluded the test work on the No. 1 

Vein shipment. The Gold in the ore is mostly free, 

amalgemates readily, and is easily amenable to cyanidation. 

PART II. 	(Ne.  4  Vein) 

Test IZo. 1.  -  Concentration Amal ,ramation and 
Cyanidation.  

A portion of the ore at minus 14 mesh was .,round 

in a ball mill in cyanide solution of 1 pound NaCN per 

ton strength to pass 75.2 per cent minus 200 mesh. The 

pulp was then concentrated In a i_enver jig and the jig 

tailin,s )assed over a corduro7 b2anket. 'Ihe combined jig 

and blanket concentrates were then reground and amalgamated 

and the amalgam residue added to the blanket tailings. 

This product was then agitated in cyanide solution o£ 1 

pound ',fan' per ton strenGth for 24. and 48-hour periods. 

After Grindin„; In cyanide ani prior to jig 

concentration the pulp assayed 0.24 ounce Gold  per ton. 

Results: 
Ji; and Blanket Concentration.  

:deicht,: Assay,:Distribution: Ratio of 
: per :  Au  :  of jold, : concen-
: cent  :oz./ton: per cent  :  tration 

Product 

Feed 	 :100.00 	0.24 	100.0 
Jig and blanket conc.  :  2.76 	3006 e 	35.2 
Blanket tailing 	 :  97.24 	0.16 	64.8 

36.2:1. 

e  Calculated. 

(Continued on next page) 



Overall recovery of gold 96.1 per cent. 
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(Test No. 1, contld) 

(Results, conttd) - 

After amalgamation of jig and blanket concen-

trates, the amalgam residue was added to the blanket tailing. 

This product assayed 0.17 ounce gold per ton. 

_ C ani/ 	 algaJi ReAm 	sidue + Blanket Tailin_.  
: Grind, : Assays, 	:2xtrac- : Titration, : Reauerin---  

Ajta- : 	% 	:Au  oz./ton  :tion of : lb./ton 	: consumed, 
tion, : -200 	: Feed :Tail-: Lold, :  solution  :lb./ton ore 
hours : mesh : 	: inj'er cent: Nan: CaO : naCE : CaO 

24 	75.2 	0.17 0.015 	91.2 	0.96 	0.25 	0.40 	3.50 
48 	75.2 	0.17 0.01 	94.1 	0.90 	0.20 	0.50 	3.60 

In the cyanide grind 3 pounds of lime and 0.25 

pound of lead nitrate per ton wore added. The grinding 

solution was used in the agitation of the amalgam residue 

and blanket tailing. 

Summary of Test  No , 1: 

Per cent  

Gold extracted 19 cyanide grind 	 7.7 
Gold recovered by amalgamation 	 26.9 
Gold extracted by  agitation (48 hours) - 	61.5 

Test No. 2. - Concentration and Cyanidation. 

The ore at minus 14 mesh was ground in cyanide 

solution of 1 pound NaCM per ton strength to pass 71.6 per 

cent minus 200 mesh. The sulphides in the pulp were  thon  

concentrated on a -ilfley table. The table concentrate was 

reground in cyanide solution of 3 poiands NaCN per ton 

strength to pass 98.0 per cent minus 325 mesh and agitated 

for 48 hours. The table tailings were agitated in cyanide 

(Continued on next page) 
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(Test No. 2, conttd) - 

solution of 1 pound UaCN per ton strengta for 48 hours. 

In the initial cyanide Grind 3 pounds of lime and 0.25 

pound of PbNO3  were added to the grind. The brinding 

solution was used in the aLitation of the table concen-

trates and tailing. 

After 2,11indinG in cyanide  the  pulp assayed 

0.24 ounce jold per ton and was concentrated on a Uilfley 

table as follows: 

Table Concentration.  
:Weight e :Assay, :Distribution : Ratio of 

Product 	: per 	: Au 	: of bold, 	: 	concen- 
: cent :oz.LIonl_per cent 	: 	tration 

Feed 	 :100.00 	0.24, 	100.0 
Table conc. 	: 8.38 	1.61 	56.1 	 11.9:1. 
Tabla  tailing : 91.62 	0.115 	43.9 

e Calculated. 

Cyanidation of ReFound  Table Concentrate and Table Tailin'. 
:Grind,:Agita-: Assays, 	:Extrac- :Titration,: eaoenrs- 
: 	tion,:At  oz./ton  :tion of : lb./ton : consumed, 

Product 	: -200 : hours:Feed :Tail-: Gold, :  solution  :lb./ton ore 
: mesh : 	 •   : ing :per cent:NaCN: CaO :NaCN: CaO   
• 

Table conc. : 98.0
* 	48 	1.61 0.015 	99.1 	2.80 0.15 4.00 9.2 

Table tailing: 71.6 	48 	0.115 0.01 	91.3 	0.96 0.20 0.30 3.0 

0  Minus 325 mesh. 

Sum. -,ary of Test No. 2: 

Per cent  

Gold extracted by cyanide grind 
Gold extracted from table concentrate 
Gold extracted from table tailing 

Overall extraction of Gold 

7.7 
- 51.3 
- 37.0 

- 96.0 per cent. 

Overall tailing loss 	-  0.011 ounce Gold per ton. 
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Test No. 3.  -  Flotation Concentration. 

The ore at minus 14 mesh was ; round in a ball 

mill to pass 76.2 per cent minus 200 mesh. Two pounds of 

soda ash, 0.04 Dound of Barrett No. 4 oil and 0.05 pound of 

amyl xanthate per ton were added to the grind. The pulp 

was then transferred to a flotation r:lachine, conditioned 

with 0.5 pound of sodium silicate per ton, and a concen-

trate obtained by the further additions of 0.05 pound amyl 

xanthate and 0.05 pound pine oil per ton. 

iiesults  of not 
• 

Product 	• 

• 

Feed 
Flot. conc. 
Plot. tailing  : 

ation:  
Weight,: Assay,  :  Untribution i—rum7757---  
per 	:  Au 	: 	of gold, 	: concen- 
cent :oz./ton  : 	per  cent 	 :  tration  

	

100.00 	0.26 	100.0 

	

16.02 	1.41 	87.1 

	

83.98 	0.04 	12,9 
6.2:1. 

Calculated. 

The pH of the pulp  was  9.3. 

Owing to the large amount of talc included in 

the concentrate, both the grade and the ratio of concen-

tration were low. 

A microscopic examination of the panned concen-

trate from the flotation tailins showod one small piece 

of gold and some magnetite. Practically no sùlphides 

were visible. 

Test No.  4 (A  to H). 	Cyanidation. 

In Tests A and B the ore vas  ground in cyanide 

solution of 1 pound IlaCU per ton strength to pass 84.6 per 

cent minus 200 mesh and the pulp agitated for 24 and 48 

hours. Four pounds of lime per ton was added to the 'grind. 

In Tests C, D, and F the  ore  was flound in 

(Continued on next page 



24 	0.02 	92.3 	0.3 4.6: 
48 	0.01 	96. 2 	0.3 5.6- 	44 	: 	" 	+ " 

24 	:Aeration + PbNO3 
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(Test No. 4, conttd) 

cyanide solution of 1 pound NaCU per ton strength and 

0.25 pound lead nitrate and 5 pounds of lime per ton were 

added to the L;rind. 

In Tests G and H, the ore was Ground in a lime 

pulp and aerated for 16 hours prior to cyanidation. 

0.25 pound of lead nitrate per ton of ore was added durind 

agitation in cyanide solution of 1 pound NaCN per ton 

strength. 

Results: 	 (Feed = Au, 0.26 oz./ton)  
•• 	:Tail- :Extrac-:Reagents ;Reducing : 

Test:Grind e :Agita-: ing :tion of: consumed,:power, 
No.: % 	: tion,:assay,: gold, : lb./ton :ml. N/1C : Remarks 

: -200 : hours: Au 	: pec :  solution:  nn04 	: 
: mesh : 	:oz./ton: cent :NaCN: CaO :oer litre: 

	

110 	: 

	

190 	: 
• 

24 	0.02 	92.3 0.3 5.4 	40 	: PbNO3 added. 
48 	0.01 	96.2 	0.4 5.5 	60 	:  
24 	0.02 	92.3 	0.4 6.7 	26 	: 	" 
48 	0.01 	96.2 	0.5 7.7 	 It 	rs 

3 pounds of lime per ton were also used in aeration. 

This test shows the beneficial effects of the 

addition of the lead salt during the grindinG and agita-

tion j.:Joriods, the extraction of the gold being increased 

to 96.2 per cent and the 2ouling of the cyanide solution 

noticeably decreasod, as evidenced by tho reducing powers. 

4-A : 84.6 
4-B : 84.6 

4-C : 82.4 
4-D : 82.4 
4-E : 72.2 
4-F : 72.2 

4-G : 76.4 
4-H : 76.4 

24 	0.05 	80.3 0.3 4.3 
48 	0.02 	92.3 	0.4 4.5 



• 
• 
• • 5-B 

2.5:1. 

: 4,0 

0.08 

:Slightly cloudy. 

1.30 
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Test  7o.  5 (A  and B  • 	SettlinT  Tests. 

These  tests were performed similarly to Test 

No. 4 in part I. The ore was ground in cyanide to a 

fineness of 80.4 per cent minus 200 mesh. The results 

obtained on the settlintL of the pulp were as follows: 

• • 
• 
• 

Ratio of liquid to solid 

	

Lime added per ton solid, pounds  : 	4.0 

Alkalinity  of solution at  and of : 
test, lb./ton 	 : 	0.10 

:  Clear. 

	

Rate of settling, ft. per hour • 	1.00 

Test  No. 

: 5-A 

• 
: 	2:1. 
• 

Overflow 

The rate of settline is faster than normal. 

IMI•110•••••■•••••■••1••■ 

Summary and Conclusions:  

The  test work Indicated that the ore from  the 

No.  1  vein  is easily amenable to either amal tLamation  or 

cyanidation. At a grind of 73 per cent minus 200  mesh, 

62 per cent of the gold was recovered by amalgamation and 

$7.4 per cent by cyanidation. The final cyanide residue 

assayed 0.005 ounce  gold per ton. 	By  straicht cyanida- 

tion e  a cyanide residue  cf 0.005 ounce gold per ton  was 

obtained  in 24  hours'  agitation  at  a  grind of 76.8 per 

cent minus 200  mesh. 

(Contirued on next page) 
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(Summary and Conclusions, contld) 

On the No.  4  Vein shipment a cyanide residue 

of 0.01 ounce gold per ton was obtained in 48 hours ,  agi-

tation at a Grind of 72.2 per cent minus 200 mesh. Owing 

to the amount of pyrrhotite in this ore body it was 

necessary to add a lead salt to the grind in order to 

prevent undue fouling of the cyanide solutions. 

By a combination of amalgamation and cyanldation as shown 

in Test No. 1, 26.9 per cent of the gold was recovered 

by amalgamation and 69.2 per cent by cyanidation, giving 

a final cyanide residue of 0.01 ounce gold por ton. 

Flotation concentration was tried on both of 

these ores but owing to the large amount of talc present 

it was not successful. 

Settling tests on the pulps Gave results which 

showed that no difficulties should be expected In this 

regard from either ore. 

From the results of the test work on the ores, 

as outlined above, It is apparent that cyanidation of the 

ores, with some provision for catching the free Gold in 

traps, jigs or blankets, should prove to be the most 

acceptable method of recovery. The pyrrhotite ln the 

No. 4 vein wolild be counteracted by the use of a lead salt 

in the grind. 

000000000000 

000 000 
0 0 

HLB:Pc,S. 


