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Gold Ore from Beaulieu Yellowknife Mines Limited, 

Yellowknife District, Northwest Territories. 

Sneer...21: 

A shipment of one bag of ore, of a net weight 

of 98 poun4s, was received from Nepheline Products 

Limited, Lakefield, Ontario, on September 25, 1946.  It 

was noted on the shipping tag that this  vas a representa-

tive sample of a 16-hundredweight shipment of ore front  

Beaulieu  Yellowknife Mines Limited. 

A letter dated September 19, 1946 0  from 

E. Schnee, Beaulieu Yellowknife Mines Limited, Room 1024, 

85 Richmond St. W., Toronto, Ontario, relative to this 

shipment, requested gravity concentration and cyanidation 

tests and a recommended flow sheet. 

Ùr. Schneels letter stated that a 35-ton gravity 

concentration mill was being installed at the present time. 



1 063 oz./ton 
0,40 
4,16 per cent 
None. 
1.07 per cent 

87.16 	fi 

Gold 
Silver 
Iron 
Arsenic . 
Sulphur 
Insoluble 

Lcation of_Propartyg 

The property of Beaulieu Yellowknife Mines 

Lioited from which the sam .ple of ore originated is in the 

Deaulieu River section of the Yellowknife district »  Great 

Slave Lake, Northwest TerrAtorios, 

Samplîne and Analyslog 

The- ore samplo as raceived ta  s alrendy crushed 

to approximatoly inch meeh. Although this was not 

entlroly sultable for microscopie examination, a sample was 

taken for thls purposo. 

The ore was thon crushed to approximately 20 mesh 

and a hoad sample was cut out for assay and analysls. 

The remainder wasscreened and further crushed 

to minus 20 mesh and bagged for Investigative purposes. 

The analysis made on the head sample gave the 

following resultss 

A screen analysis of the head sample showed the 

values, association and distribution of the gold in the 

various mesh  sises to be as fellows: 

- - - J.W 	SI t " 	A, e s a y a 	: Distribut.' On 9 ° 

Mesh: per 	g 0-F.i.,71:Zaï-15-6..,; -re-i-i3.5--- : 	per cent 
Au 	g Fo g S g Au g Fe g 8 

• 28?: 19,7 : 
• 5,5g 19,5 : 
÷ 48 	10,6 ; 
• 65 	10.6 g 
+100: 	8.0 g 
±150 	7.9 g 
+200 	5,8 
- 200: 17.9 g 

1,19 :4,16:0095g 
1,39 Î;4,00:0.99g 
1.47 :3.74:1.00: 
1.53 g3.74g0.95: 
1.97 :3 0 85:0,94g 
1.64 g2.91:1.01g 
1.85 g3.43:1.05: 
1.04, :4.58:1.21: 

16,7g  2C7 18.3 
19,3 20,0: 19,1 
1:1.1g 30.0: 10.2 
11.5: 10,0g 102 
1_1 0 2g 7,8: 7.4 
9,3: 5.8: 7.5 
706: 5 0 0: 6.0 
t3,3g 20,7: 21.3 

. 	
' 	

. 	 . 

. 	
. 

. 	 . 	 ° 	. " 
Tota1: 100.0 g 1.40 g3.95g1'.02g100 0 0g100 0°100.0 

(Continued on next page) 
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Microscopic U'uwînation. 

Four polishod sections were prepared and 

examined microscopically for the purpose of determining 

the  character of the ore. The sample was crushed when 

received. and each of the four polished surfaces is composed 

of four to six pieces of ore which average about one-palf 

inch in size. 	 , 

• Gancuo - P----- 	 . 

As exhibited in the four polished sections, gangue 

material varies in character and appears to be an assemblage 

. of vitreous quartz and soft, light to dark greenish , groy 

rock °  In several places the latter constituent displays a 

distinct schistosity and probably represents a silicified 

chleritic schist. 

. 	Metallic Minerals - .. 	„ . _ . : . . . . . 	_ . . . ... . 	_. ., . . . _ „ 

Metallic mincraliation in very light In the four 

polished surfaces and is represented by pyrite, marcasite, 

chaluopyrite, pyrrhotite and gold. None of these minerals 

Is abundant; ail are sparsely and finely disseminated 

through gangue. 

Pyrite predominates as small irregular grains 

and parallel shreds with the long dimension conforming to 

the schistosity of the rock, The longost shred observed I5 

a little over 1 mm, in length with an average width of about 

84 microns (0.084 mm.). The irregular but more or lass 

equant grains are smaller and would average 74 microns (200 

Tyler mesh) or less in size. Small amounts of marcasite, 

chalcopyrite and pyrrhotito  are  visible as small scattered 

grains in gangue. The latter minerai occurs also as rare 

tiny inclusions in pyrite. 	 . 

Twenty-eight irrogular particles of native gold 

were observed and measured.  Ail  occur in one piece of ore in 

which . chalcopyritc Is  the  preponderant metallic  minerai, In 
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(Microeeopic Examination »  contqd) - 

size they range. from 108 microns (-100+150 Tyler mesh) 

devin  to 4 microns in  dl 	ter  but the finer sizes (-280 

Tyler mesh or less) predominate, Thrne of the twenty-eight 

grains of gold are against chalcopyrite »  the remainder are 

alone (free) in gangue. (S eo Figure 1 0 ) • 

Conclusion from Microscopic Examînation , _ _  _ _ . _ . _ _ . _  _ _ . _ _ . 	.  

The fact that all  the  gold was soon in one of 

the half-Inch pieces of ore in which chalcopyrite prepon- 

darates may indicate that the occurrence of gold is spotty, 

and that it probably has some association with the copper 

mineral. 

(Figure 1 fo1lows0) 



PHOTOMICROGHt1.PH OF POLISHED SECTION SHOWISG NATIVE
GOLD (WHITE) ALONE IN GANGUE (BLACK) AND AGAINST
CHALCOPYRITE (G-REY),,

Pits and scratches are black, and a 200-mesh
Tyler screen opening is outljned in white.

X200 ma^ificatâ.on,.
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Conclusions: 

Straight cyanidation of the ore appeared to give 

the highest extraction of goldp and considering the grade 

of the head sample some satisfactory tailings were obtained 

from these tosts, as in Test No. le Fine grinding did not 

appear necessary »  and a high extraction of gold was 

obtained  at lass than 70 per cent minus 200 meSh. 

Considerable of the gold would seem to be "fre e 

 milling" as the  high extraction from amalgamation would . 

:Indicate. 
• 

Gravity concentration on blankets or on tables 	 1 

gave comparatively good results with a high-grade concen-

trate from tabling being obtained, as in Test No e  3, which 

could be shipped direct to the smelter if this was considered. 

advisable. In Test No, 6 »  results confirm those tabling 

rosults and the adaptability of the ore to ayanidation, 

inasmuch as a very high extraction was obtained fron . cyan

iding  the, table  conc entr es. As an alternative the concen- 

trate could be barrel amalgamated and a bullion recovered 

for easy shipment of the golde This woul d  open the way for 

comparatively low cost plant installation and low shipment 

costs on the gold if high overall extraction lo.e. not 

considered paramount and if como future treatment could be 

considered  for  the table to -Flings. 

It can be said that the gold in the ore  yields 

'Itself to good recovery by  au  l the tests which were carried 

out e  An mentioned previously, plant layout should include 

cyanidation ln soffl form for greatest efficiency. , 

Tho results obtained are applicable to the gold 

' as represented by the sample received. Any change in the 

grade of ore or the mineral association might alter partially 
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(Conclusions, cont 7 d) - 

or completely tho method of tl, catment. 

DETAILS OF EWVESTIGATIVE TESV3g 

Test No <,  I. 

Two lots of ore of 1,000 grams each were ground 

in a jar mill to 67.6 per con  1  minus 200 mesh (1A) and to 

890 per cont minus 200 mesh (1B) and cyanided for 47 hours, 

Lot 	Lot 
Results 	 lA 	- 1B 

Cycnide heads, Au oz,/ton 	= 1,65 	1.65 
Cyanide t,ai1ings, Au oz./ton. = - 0 0 02 	0,015 
2xractIex zf uld, per  cent  r,,-9080 	99,08 
NaCW consumed, lb„/ton ore = 1,32 	1,24 
0a0 	f& • 	 = 3,28 	3,48 

Reducang power of solution, 
lA and IB combined, in . 
c.c, 	..;-.41n04 per 1000  3000  

solution 
Na0NS ;..)f oolution, IA and 
IB combined, per cent 

C. 

Test No, -. 

2,000 grain• of ors ground to 77,2 per cent minus 

200 mesh. 

Run over a blanket table at 3 to 1 dilution with 

a slope of 5 àulv.spor foot on the table. 

Recuite g 

Products 	g per 	g Au, 	g of gold, 
g cent 'o/ton g per cent 

Blankot table conc<, g 	5 0 5 g 15,02  

Blanket 

 

table  tallIngu 94,5 g 0.24 g 	20,7 

Total 	 g 100,0 g 1  0 10 g 	100,0 

Test No, 3,, 

2,000 grame of  ore  ground to 77.2 per cent minus 

200 mesh and run over a laboratory WIlfley table. 

(Continued on next page) 
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(Detalls of Investigative Tests, con'Od) 

Resultsg , 	 a,-..--e.,-, .n.m.. --,,,,,-,,,,,, , i7a",,rala, , , t• v- ,-,1,.....,•■••••,--•-etv...,-,,,,.-■,,,,,,,,-,...”,,, ,,,,,.-eree,,,,,,,.....rn , e-4-rn.,,,,,,,,,cs,,,,■.---, I.1,,,,ms,7"-Trrcr-2...-,,,,..,==,,,  

gWejght„g Anayo 	gDistributIon 
Products 	g per 	g 	Au, 	g of gold, 

..,. 	.. 
g 	. . 	 . 

Tale ©one. 	. . 	2,2 g57 -.01 	g 	70,8 
e %p. sr .. , 	r, 	• .. 	a 

n 

g 	 ' o 	
n 

	

' Table middlings. 27.6 . 0.26 	g 	7.0 . 	. 
g 	g 	 „ 

Table tallip.:_?.:s . 70,0 g 0.21 _ . 	 142 .  
o 

Total 100.0 g 1.03 	g 	100,0 

Gold at ”5.00 per ounce. 

Test No. 4„ 

1,000 grams of ore ground to 77 per cent minus 

200 meah and amalgmnated for 1 hour with  7 c.c. mereury, 

0,5 gram 0a0 e  l000 e,c, water, and 6 small pebbles. 

Mercury recovered. 

R amuit 2 

Assay heads, Au op/ton 
Amalgamation tallings, Au oziton 
Extraction of gold, per cent 

r- 1,65 
rg 0.29 

02.2 	. 

Test No. 5. 

1,000 grams of ore ground to 65 per cent minuu 

200 -  meah and transferred to a flotation cell. 

Reagents .  Addedg 

To Grindîng - 

Soda ach 
No. 301 
No. 200 
Pot, an -1  xanthato 

To ConditIontne 

Pc amyl xanthato 

To Flotatïon _ _  

Pine oll  

Lb o iton 

0,5 
0,1 
n 

0„1 

0.1 	3 mine. 

0.05 - 5 minc. 
pHe  9,2„ 



Total 	:100.00  : 	1.14 100,0 
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(Details of Investigative Tests, contl) 

Results; 
s 	: iTrétr;lbution, 

Products 	per 	:Oz./ton:Per cent 	: 	per cent   
: cent : Au 	:   Fe:  S 	Au:  Fe:  S 

• • a 	• • 
Flotation conc. : 9.79 : 12.96 :12,7 :10.96: 80.1: 3 1 .2: 88 

: 	: 	• • . . 	• 	, 
• . 	• 

Flotation tailing: 91.21  :  0.31 :  2.7 : 0,13: 19,9: 63.8:  7,0 
• • • • • 	• 	 •  • • 	• • • • • 

Totals 	:100.00 : 1.42 : 3.58: 1,08:100,0:100.0:100  ' 

Mel 

!  Test No ,  6. 

4,000 grams of ore  ground  to  78 per  cent minus 

200  mesh and run over a  laboratory Wilfley  table. 

Results: 
-:Weigb-1-,:  Assays,  :DistriffiT.ErW1--  

Products 	 :  per 	eiu - 	:  of  gold, 
:  cent : oz,/ton  : per  cent 

Table conc. 	: 3.25 : 29.64 	 84.3 
:($1,037,40). 

• 

Table tailing : 96.75 : 	0.]85 	 15.7 

Gold at  05.00  per ounce. 

90 grams  of  table  concentrate ground  for  2E minutes 

and cyanided for 48  hours. 

Results: 

Concentrate heads, Au oz./ton  = 29.64 
Cyanide residue, 	 = 	0.015 
Extraction of  sold,  per  cent = 99.50 

NaCN consumed, lb,/ton cone. 	= 	34.0 
Ca° 	It 	 = 	30.4 

Reducing poeTer of solution,  in 

c.c. N KMn04  per  1000  c.c. 

	

solution  = 	264 
ITEMS, per cent 	 = 	0.021 

Overall recovery from tabling 
and cyaniding concentrate, 

per  cent = 83.98 
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