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'1" 01)017.1.V 
The property  of the Giant Yellowknife Gold Minea 

from which the sample  of ore waa  received is located in the 

Yellowknife district, Great Slave  Lake,  Northwest Territoriea. 

„Shipment:  

On March 26, 1946,  a  shipment of 20 bags of ore 

with a total veight of 2,513  pounds was received under 

instructions from  A. K. Yuir, Manager. 

This lot of ore was designated as Shipment ° A° 

and was made up from mine and deck sample rejects from the 

200 level of the mine. 



- Page 2 - 

Sampling and Analysis: 

The total weight of ore as received was spread 

out on the concrete floOr of the receiving room and coned 

and quartered'and half of the ahipment reduced to approxima-

tely t -inch  size. 

•From this, 300 pounds was cut out in a Jones 

sampler and reduced to approximately 20 mesh. A head sample 

Wag taken from this in the Jones sampler and sent for assay 

and analysts. The remainder was reduced to minus 20 mesh 

and bagged for investiFatIve purposes. 

The analyses made on the  head sample gave the 

following results: 

Gold 	-0.6533 oz./ton 
Silver 	- 	0.10 	n 

Copper 	- 	0.03 per cent 
Zinc 	- 	0.08 	n 

Iron 	- 	7.75 	n 

Arsenic 	- 	1.29 	n 

Sulphur 	- 	3.12 	n 

Lead 	- 	Aorir ditected, m Antimony - 	n 
5102 	-52.5 	per cent 
CaO 	- 	5.02 	e 

11g° 	- 	5.36 	el 
Al203 	- 	14.82 	n 

A screen analysis of the head samrle revealed 

the followlng: 

:Weight,: 	Assays 	' 	Distribution, -. . 

	

.  Pet  : Oz./ton:   Per  cent 	_. 	per cent  
• 

==m=mgen 	  
é  cent • Au :  Fe  1=e1Ls im 

 . 

 ulimi=mânm 
. 	• 	• 	 • . 	. 	. 	 . 

	

48 	30. 58:  0. 66  :7.68:1.42:3.02:30.9:28.8:30„2:  28,6 
65 :  9 . 36 : 0.60 :8.32:1.333.62:  8.6: 9.5: 8.6: 10.5 

100  :  8.18: 0.61 :8.65:1,26:4.03: 7.6: 8.6: 7.1: 10.2 
150 8.52: 0.60 :8.48:1.16:4.46: 7.9: 8.8: 6.8: 11.8 
200 : 6.77: 0.67 :9.13:1.61:4.71: 7.0: 7.6: 7.5: 9.9 

-200 : 36 4 59: 0.68 :8.16:1.57:2.56:38.0:36.7:39.8: 29.0 

On 
Mesh 

• • •• • 

Total  :100.000.6532 :8.16:1•44:3.23:100D:1C0.0:1C0.0:100.0 
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Characteristica  of  the Ore: 

Six polished  .sections were prepared  and  examined 

microscopically  for the purpose  of determining the character 

of the ore. 

Gangue  - 

The gangue is a mixture of white quartz, light 

to dark green rock, and rather abundant finely disseminated 

carbonate. From the rate of its reaction to a drop of HC1 

applied to  a  polished surface, the latter constituent is 

probably dolomitic in character. Since the rock material is 

soft  and shows signs of  a  slight schistosity in a few  placee, 

the  whole assemblage may represent a silicified and  carbonated 

chloritic schist 

Metallic  Minerals - 

Pyrite  and arsenopyrite are disseminated unevenly 

through gangue as medium coarse to extremely fine anhedral 

to euhedral crystals  which  in many places are very closely 

aesociated. While each of these  two  minorais  occurs in grain 

sizes which range  down to  the limits of the microseope (about 

one micron), the average size of the arsenopyrite crystals 

is much  smaller than that of the pyrite. Both sulphides, 

especially pyrite, contain occasional to  rare  tiny inclu-

sions of  the gangue and metallics. 

anal' amounts of chalcopyrite and si:1"alerite, 

alone  and  associated, are  visible as occasional small  grains 

in gangue, rarely ln pyrite 	Rare tiny irregular  particles 

of grey copper (tetrahedrite-tennantite) occur in  the  same 

manner.  Due to their fine sizes sufficient material  could 

not be obtained  for satisfactory microchemical  tests, but 
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(Characteristics  of the Ore,  cont. 1 ( 

this mineral Is probably towards  the  antimony  end of the  series. 

Two tiny particles of ,,;old were :_)bser ,ïed and 

measured.  One  is elonvte in aha-oe, about 24 x  8  microns in 

size, and  lies  In  a  pit between two grains of pyrite,  The 

other is  more  or less equidimensimal in shaoc and is almost, 

but not completely, surrounded by pyrite. See Figure 10 

Flaw:9 

PHOTUICROGRAPil OF POLISILM SCTION, SHOWING A TINY 
PARTICLE  OF  GOLD (lEbLOW) CLOSLY ASSCCIATID qITH  PYRITE 
(WHITE) WHICH IL; .tiviBLDDED IN GANGULI: (GREY) c  

A 200-mosh Tyler screen oening is outlined  in white. 
Magnification X6000 
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Conclusions:  

Test work on thie Shipment "A" ore would indicate 

that it is considerably more refractory than either the 

Outcrop Ore or the Shipment No. 3 on which some extensive 

investigation was conducted at the Bureau of Mines ,  ore 

dressing laboratories in 1945. 

Straight cyanidation of the ore, or any of its 

products, in the natural state yielded unsatisfactory results, 

extraction being very low. This is Substantiated by the 

recuite in °Obste Nos. 2, 8, and 10. Investigation, both 

microscopically and from test work, would indicate that the 

gold and arsenopyrite in the ore are very intimately associated 

and that in any line of test work fine grinding would be 

necessary. Test No. I showed that 17.4 per cent of the gold 

was amenWble to amalgamation at 92.4 per cent minus 200 mesh. 

From the results obtained in these earlier tests, 

'boasting and cyaniding a flotation concentrate appeared to 

be the logical line of endeavour. Although it was realized 

that  fine  grinding might lower the efficiency of the roasting 

operations, it was realized that a high overall extraction 

must first  corne  from a high flotation recovery, and special 

emphasis was placed on obtaining a high recovery in the 

preliminary operation with a tailing low enough to warrant 

discarding without further treatment. 

Flotation even at 97.6 per cent minus 325 mesh 

in Test No. 17, where the grinding was done all in crie  

stage, failed to yield 95 per cent recovery or a tailing 

less than 0.045 ounce gold per ton. 

However, with the same total grinding time, 

the saine total flotation time and the same overall  quantity 

of  reagents, where the grinding and flotation were done in 
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(Conclusions, contld) 

two stages as ln  Tests Nos. 18, 19  and 20,  flotation recovery 

increaned to 97.3 per cent of the sold and  a  tailing loss of 

0.025 ounce gold per ton was ebtained. 

It is not  certain whether the difference  in 

reeults  is due to what may be discribed as a  chemical reaction, 

overcome  due to the filteritk operation between stases of 

flotation,  or whether it is due to the mechanical  action of 

ore particle reduction in the two stages  of  grinding. In an 

endeavour to determine this, Test No. 21 was conducted. 

Roasting operations, conducted along  the lines of 

the Beattie low- tamnereture ..net'riod and the  Forward hi:h-

temperature  methodp as well as certain modifications  of these 

methods, failed to reduce the arsenic content of the  calcine 

below  1.25 per cent from a percentage of 4.5 in the  concentrate. 

Cyanidinc,*  the calcine . 1.th 4C, 51 and 72 hours of  agitation 

cave extractions  of from 65 to 92.5 per cent of the  cold, 

with  an overall recovery of 64 to 87.7 per cent. 

As  was, perhaps, to be expected, the hisher flotation 

recoveries from finer grinding were accompanied by lower cold 

extractions from the calcines  and, as a result, lower overall 

rocoveriea. 

?rom the  results of the test  work on this elipment 

"A" ore, roasting  and c -:aniding  the roasted product might 

Irellprove to be the troublesome part of the  operation and 

one on wIlich considernble experinentation wculd be warranted. 

in previcus emperimontal work  on  previous ore 

shipments from this property, low ratios of cencentration can 

be expected. The addition of sodium silicate in the primary 

flotation cell as a depressant of the gangue 	ime, failed 

to materially reduce the percentage of flotation concentrate 

and was accompanied by higher flotation tailings. 



= 0.54 Au  oz./ton 
= 0.41 	" 	" 
= 24.1 per cent 
=3793 	" 

= 0.8 
= 6.16 
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DETAILS  OF INVESTIGATIVE  TESTS: 

Test No.  1. 

1,000 grams of  ore was ground to  92.4  per  cent 

minus 200 mesh and  amalgamated with 7 c.c. mercury,  0.5 

gram CaO, 1,000 c.c. water, and six pebbles. 

Mercury recovered and pulp filtered, sampled 

and assayed. 

Results  - 

Assay of heads 	 = 0.6533 Au  oz./ton 
Assay of tailings 	 = 0.54 	" 
Extraction of gold 	= 17.4 per cent. 

500 grams of amalgamation tailings was cyanided 

at 2 to  1 dilution for  48  hours. 

Results - 

Assay of amalgamation tailings 
ft 	 ft  cyanide residue 

Extraction of gold 
Overall recovery of gold 

NaCN consumed, lb./ton ore 
CaO 0 

lee 

Test No. 2. 

1,000 grams ore ground to 93.6 per cent  minus 200 

mesh (A). 

1,000  grains  ore ksround to 97.4  per  cent  minus 200 

mesh or 92.8  per cent minus 325 mesh (8). 

Both pulps gyanided at  2  to  1 dilution for 48 hours. 

Results  - 

Assay DI' hoao,s, Au oz./ton 	:2 	0 
n residue. Au oz,/ton 	= 	0 

'Ixtraction of gold, per cent 	= 36 

NaCN consumed,  11) 
CaO 9 

naCNS (combined A 
Heducing  power  (c. 

/ton ore 	= 1 
Il 	= 	6 

and  8),  per cent  = 
c. N K 4n04  per ro 1,000  c.c.  = 

A 

	

.6533 	0.6533 

	

.415 	0.40 

	

.5 	36.8 

	

.28 	1.96 

	

.88 	8.20 
0.0153 

156 

An infrasizer  test on the cyanide residue from Test 
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(Details of Investigative Teats, cont'd)  - 

No. 28 revealed the  following: 

Micron:Weight,: 	Assays 	 • 
er cent 

: cent : Au 	:  Fe:  AS :  S : AU  : Fe : 	A3 
Size : per 	:7z-07701-7-1: '-.13«ê;-Cont 

Distributien, 

• • 	 • 	• 	 • 
+56 : 0.98): 

-56+40 : 15.97;:  0.57 
-40+28:  17.42 : 0.58 
-28+20:  20.43 : 0.30 
-20+14:  10.44 : 0.36 
-14+10:  9.22 : 0.44 
-10 	:  25.54 : 0.19 

• 

8.30 :1.95:5.17: 26.2: 18.5 : 
•7.05 :1.804.3E: 25.1: 16.1 : 
•7.30 :1.443.58: 15.3; 19.6 : 
:6.70 :0.83;2.91: 9.3: 9.2 
:7.25 0.832.62: 10.1: 8.8 : 
:8.30 :0.21:1.94: 12.0; 27.8 : 

	

28.6  : 	25.4 

	

27.1 • 	22.3 

	

25.5  • 	21.3 

	

7.5  ; 	8.9 

	

6.7 ; 	7.7 

	

4.6 : 	L4.4 
• • 	. 

Totals:100.00  : 0.403 :7.61 ;1.153.41:100.0:100.0 : 100.0 :  100.0 

. Test No. 3. 

750 coc, solution from Tests Nos. 2A and 2B combined 

were de-aerated with 0.2 gram PbNO3 and 0.1 gram NaCN  for 30 

minutes under vacuum. Zinc dust, 0.5 gram, was added as  a 

precipitant and agitate:; for 71 minutes, still under vacuum. 

Results 	 . 

Assay of pregnant solution  =  0.104 Au oz./ton 
Assay of barren solution 	= 0.001  " 

R.P. (c.c. N KYnO4per 1,000 
SY c.c. solution) = 	158 

NaCNS, per cent 	 = 0.0148 

Test No ,  4. 

750  c.c  solut-.;x1 as In Test No. 3  precipitated 

under same conditions except that 0.35 gram Na011  was included 

and 0,4 gram aluminium dust was used as a  precipitant, 

Results  - 

Assay  of pregnant solution 
"  barren solution 

= U.104  Au oz./ton 
= Trace, 

R.P.  (c.c. N KlInC4 per 1,000 cc. solution) = 150 
1.0 

NaCNS, per cent 	 = 0.0133 
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(Details of Investigative Tests, cont'd) 

Test No. 5. 

2,000 grams  of  ore was ground to 95.7 per  cent 

minus 200 mesh and then transferred to  a flotation cell. 

Reagents  Added: 

To Grinding  - 	 Lb./ton 

Soda ash 	 2.00 
Reagent No.  208 	 0.2 
Reagent No. 301 	 0.1 
Pot.  amyl xanthate 	 0 0 1 
Aerofloat No .,  25 	 0.07 

Conditioning,  - 

Pot 3  amyl xanthate 	 0.10 pH, 10.5 
CuSO4 	 1.00 (5 mina.) 

To  Flotation  

Pine oil 	 0.10 (13 mine.) 

Results: 
s  : Distribution, 

Products  : per 	:Oz./ton: 	Par  cent 	• per cent  
: cent : Au 	:  Fe : As : S ; Au : Fe :  As : S 
• • . 	• 	. 	. 	. 
• : 	 • . . . . . .  . 

Flot. conc.  : 21.5 : 2.70 ;20.0 :4.86  :l4.67:9489:  57.1:  94.9:97.4 
Plot.  tailinc: 78.5 : 0.04 : 4.12:0.071: 0010/:  5  11: 42.9:  5.1: 2.6 

. 	: 	. 	. . 	. 	. 	. . 	. . 	. 

Total 	:100.0 : 0.612 : 7.53:1.10 	3,2$:10(<00:100.0100.0100.0 

267 grams of concentrate  •or  as  roasted by  the Beattie 

method. 

Lotis in weight 	= 	14.98 per cent. 

Analysis of calcine: 

Gold 	-  3.17 oz./ton 
Iron 	-  22.5 per cent 
Arsenic- 1.24 
;2.u1p1-.H - 1.38 	 . 

167 grams 	roasted c ,_)ncentrate  waa  ground to 

99.4 per cent minus 325 mesh and cyanided at  3 to 1 dilution 

for 46 hours. 

(Continiled en  next page) 
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(Details of Investigative Tests, cont , d) 

Results - 

Assay of roasted  cc. 	= 	3.17  Au oz./ton 
Assay of 'yanide  residue 	= 	0.24 " 	n 

Extraction of e,:old 	 =  '32.43 per cent 
NaCN consumed, lb./ton conc. 	= 	4.08 
CaO 	n 	 0 	n 	= 11.04 
Overall recovery of gold 	=  87.71  per cent 

Test  No. 6. 

1,000 grams of ore ground to 94.6 per cent minus 

200 mesh. Amalgamated with 7 c.c. mercury, 0.5 gram CaO, 

1,000 c.c. H20, and  six pebles. 

Results - 

Assay of heads 	= 0.6533 Au oz./ton 
Assay of tailing 	= 	0.526 
Extraction of gold 	= 19.49 	per cent 

Tailings repulped and floated with  the addition 

of the following reagents: 

Reagents Added: 

To Conditioninp, - 	 Lb./ton 

Soda ash 	 2.0 
Reagent No. 301 	 0.1 
Aerofloat  No. 25 	 0.07 	pH, 10.8 
CuSO4 	 1.00 	i5 mins.) 
Pot. amyl xanthate 	- 	0.20 

:"Iotation  - 

Pine -11 	 0.10 (7 mins.) 

Meet,:   Assays 	• . 	Distribution, 

	

Products 	: 	/p2. 	:Oz./ton:   Per cent 	. . 	 per  cent  
: cent : Au 	: Fe  : As  : S 	:  Au : l'e :  As :  S  

. 	 . 	. • . 	. 	 . 	• 	• . 	. 	. . 	. 

	

Plot. conc. 	: 22.07  : 2.12 :18.6: 6.08:  14.8 : 88.9:51.3  :88.7  :95.3 
Flot. tailing : 77.93  : 0.075 : 5.0: 0.22: 0.21: 11.1:48-7 :11.3 

• . 	 : 	 . 	 . 

:100.0 	:  0.526  :  3.L  :  -....z, i: 	:'1.45:100.ù1iD 	 -  IJ.u.L.:1;)0.0 
• . 	 . 

..■•■■ 

Additional extraction on heads by 
flotation of amal„amation tailinj 

Overall recovery of gold. 
• 71,53 per cent 
- 91.07  n 



•• 

Mar 

Mr. 

To OonditioninE  - 

rot, anyl xanthate 
CuSO4 

To Flotation . 

Pine oil 

	

0.1 	pH, 10.5 

	

1.0 	(5 mina.) 

0.10 (13 mine.) 
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(Details of Investigative Tes;..s, contid) 

Test No. 7. 

2,000 grams of ore  was imound to 96.6 per cent 

minus 200 mesh. 

Reagents  Added: 

To Grinding - 	 Lb./ton 

Soda  ash 	 - 	1.5 
Sodium silicate 	- 	1.5 
Reagent No. 301 	- 	0.1 
Reagent No. 208 	- 	0.2 
Pot.  amyl xanthate 	 - 	0.1 

Results: 
:Weight,: 	 Assa:y  s 	 : Distribution s  

Products : per :021.7UF IJer  cent 	per cent  
: cent : Au 	';  Fe :  As :  S : Au : Fe : As : S  

• • 	• 	• 	. 
. 	 . 	. 	 : . 	 . 	 . 	. 	 . 	. 	. 

Flot. conc. 	:  17.4  :  3.32 ; 21.6 : 8.01 :17.4: 92.7: 48.0: 91.8: 98.1 
Flot. tailing: 82.6 : 0.055 : 4.95: 0.15 : OA% 7.3: 52.0: 8.2: 1.9 

• • • • • 
• • • 

Total 	:100.0  : 0.62  :  7.84: 1.51 : 3.0a100.0:100.0:100.0100.0 
• • • • • • • • •  

Test  No.  8. 

2000, 	grams of  ore  was  ground to 95.4 per cent 

minus 200 mesh. 

Reagents Added: 

To GrindLrig  - 	 ,11)./ton 

Soda 'eh 	 0.50 
Neaile..t No. 	 '' 	 0.10 
Reagrnt No.  ,J08 	 0.20 
Pot.  amyl  xanthate 	 0.10 
Aerofloat  No. 25 	 0.07 

To 0ùndf_tionln - 

113C4 	 1.0 pH, E,..2 _ 	_ 	_ 
amyl  xanthate 

(Continued on next page) 

••• 0.1 (5 mina.) 



=  4.42 Au oz./ton 
im  0.28 
= 93.66 per cent 
= 4.96 
= 12.80 

= 87.20 per cent Au. 
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(Details of Investigative Tests, cont'd) 

To Flotation 

Pine oil 

To Cleaner Cali - 

Sodium silicate 

- 0.10 (13  mine. 

- 1.0 	(6  mins.) 

Results: 
:Weighto 	Assaar  s 	 :  Distribution, 
: per 	:Oz./ton:  Per cent 	• . 	per  cent   
: cent : Au 	: Fe , •  As :  S 	: Au ; Fe  : As : S _. 
. 	 . 	 • 	 • 	 . 	: . . 	 . 

	

. 	 . 	 . . 

Products 

Cleaner con°.  : 16.0 z 3•74 :23.0 :7.70:18.8 :93.1 :47.5 :92.7: 96.3 
Cleaner  tailing: 12.0 : 0.10 : 6.5 :0.22: 0.36 : 1.9 :10.1 : 1..0 1.4 
Flot. tailing : 72.0 : 0.045 : 4.55;0.10: 0.10 : 5.0 :42.4 : 5.4: 2.3 

Total 	 :100.0 ; 0.240 : 7.73:1.34: 3.12 :100.):100.0a00.0:100.0 
• • • • • • • 

205 grams cleaner conc. roasted by Beattie  method. 

Loss in weight = 	17.56 per cent. 

Analysis of calcine: 

Gold 
Iron 	- 
Arsenic - 
Sulphur 

4.42 oz./ton 
27.5 per cent 

	

1.28 	n  

	

1.33 	n  

119  grains  of roasted concentra.te w a a  ground 20 

minatee to 90,6  per cent mirius 325 

dilution for  48 hours. 

eah en d onnided  at  4  to 1 

Results  - 

Assay  of laaatal conc. 
Assay of  cyanide residue 
Extraction  of gold 
NaCN consumed, lb./ton conc. 
CaO 
Overall  extraction from flotation 

and cyaniding 

172 grams cleaner tailings cyanided at  3  to 1 

dilution for 48 hours  without regrinding. 

Results  - 
. 

Assay cleaner tailings 
Assay of cyanide residue 
Extraction of cold 
NaCP consumed, lb./ton 

(Continued on next page) 

= 0.10 Au oz./ton 
= 0.06 n 
= 40.0 per cent 
= 2.28 



= 0.045 àu ozeon 

	

= 0.03 	" 
= 33.40 per cent 
= 0.64 
a.: 	4.16 

es 	1.6i 

=  89.63 per cent 

Lb./ton 

0.5 
0.2 
0.3 
0.3 
0.105 

0.20 pH, 8.7 
2.0 	(5 mina.) 

IMP 

0.10 (15 mins.) 0e 

16.5 ,4.36:10 
4.03 :0.071' 0 

7.71:1.35: 3 
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(Details of Investigative Tests, conttd) 

CaO consumed lb./ton 	 = 10.44 
Overall extrection  on  headn from 

cyaniding cleaner tailings = 0.76 per cent 

250 grams fletation tailing cyanided at 2 to 1 

dilution without grinding for 48 hours. 

Results - 

Assay of  flotation tailing 
Assay* of  cyanide residue 
Extraction ofSold 
NaCN consum e lb./ton 
0a0 
Overall extraction on heads e  

per cent gold 
Total  overall recovery = 87.20 

+0.76+1.67 

CIO 

Test  No. 9. 

2,000 grams of ore ground to 96,0 per cent minus 

200 mesh. In an endeavourto  lower  tailings loss, the amount 

of flotation rcaintawas increased. Flotation time also 

increased. 

DIAL.21.  Added:  

I(..2_21:11.111aL 

Soda  ash 
Reagents No.  301 
Reagents ro.208 
Pot. amyl xanthate 
Aerofloat  No. 25 

To  C° 11.1111.21.1.1aE - 

Pot. amyl  xanthate 
Cu $04  

To Flotaticn  - 

:Pine oil 

Rcsults: 

.23:94.4 :63.2: 96.3 :97.0 

.13: 5.6 :36.8: 3.7 •  3.0 
• 

.11:1)0.0  e).0100.0 100,0 
• 

:Weight,: 	Assays 	  

	

Products: per :Oz./ton: Fer  cent 	 
cent  : Au 	: Fe 	t  As 	S :  Au 

:  Distribution, 
ter cent 

• • • • • 	• 	• • • • 	• 
Flot. cone.  ; 29.55 : 2.0 
Flot. tailine 70.45 : 0-05 : 

Total 	:100.0 : 0.626: 
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(Details of Investigative Tests, cont'd) -

275 Crams of concentrate were roasted by the Seattie

method.

Loss of weight
in roasting 9.8 per cent.

Analysis of calcine.

Gold - 2.22 oz./ton
Iron - 16.64 per cent
Arsenic - 1.55
Sulphur - 0.91

167 grams of roasted concentrate -r a a ground to

approximately 325 mesh and cyanided at 3 to 1 dilution for

48 hours.

Results -

Assay of roasted conc. = 2.22 Au oz.^ton
Assay of cyanide residue - 0.535 "
Extraction of gold ^ 74.76 per cent
NaCN consumed, 1b./tor. 4.68
CaO tj , it = 27.72
Overall recovery from flotation

and cyaniding = 70.5 per cent Au

166 grams concentrate roasted by Forward method.

Loss in weight = 9.64 per cent.

Analysis of calcine:

Gold 2.12 oz./ton
Iron - 17.1 per cent
Arsenic 2.9
Su;,phur - 1.44

Results -

Assay of roasted conca
Assay of cyanide residue
Extraction of gold
NaCN consumed, lb./ton
CaG " „

,
Overall recovery from flotation

and cyan:lding of gold

= 2.12 Au oz./ton
= 0.44 " it

- 79.1 per cent
4.0

= 24.2

- 74.67 per cent Au

Test No. 10.

2,000 grams of ore ground as in Test No. 9 and

floated without Aerofloat No, 25,

(Continued on next page)
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(Details of Investigative Tests, cont'd) 

Re suite:  
:Wein:ht,:  	 Assays  Distribution, 
: p - 	:Oz./ton:  Pe   cent 	 per  cent 	  
: cent  : Au 	z  Fe   :  As  	S  	% %11.  :Fe 	:  As :  S   

Products 

• • • • • • 	 • • • 	 • 	 • • 

Flot. conc. 	: 26.43 : 
Flot. tailing : 73.57 : 

• 
Total 	 :1)u.0  :  

2.2 :16.1  :4.41  :12.17: 94.62:60.0 :95.9  :97.3 
0.045:  3.35:0.067:  0.12: 5.38:40.0  :  4.1  :  2.7 

• • • 	 • • 
• 4 	 • • • • 

0.614:  7.08 :1.21 :  3.3 :100.0 e00.0 L00.0  :100 c 

275 grams concentrate roasted by Beattie 

method. 

Los in weight = 	9.1 per cent. 

Analysts of  calcine: 

Gold 	 -  2.5 oz./ton 
iron 	- 17.6  per cent 
Arsenic - 1.55 	" " 
::)ulphur - 1.01 	" " 

167  grams of roasted concenrate ground to 

approximately 325 mesh and  cyanided  for 46  hours at 3 to  1 

dilution. 

Results  - 

= 	:.5 Au .:.t./ton 
= 	) • 47 " 	n  
= 	• 1.0 per cent 
= 	5.52 
= 28.92 

Assay of roasted conc. 
Assay  of  cyanide residue 
Extraction of gold 

• NaCN  consumed, lb./ton 
CaO 
Overall recover;; from flotation 

and 'z.s.:15.oirg 	 76.6 	per cent Au 

cf conctrate  ground to 325 mesh and 

cianided  at 4.33 to 1 dilution for 4e hours. 

Results - 

Assay  of conceni:rate 
Assa:: of 
ExtrtctA.cr  nf 

rec,.ver;  from  t'  .c  ati 
and cyaniding 

=  2.5 Au oz./ton 
:.;.-  1.16" 	n 

474r.  rfur (lent 
J.: 	

. 

_ 
;z 	2..;.1 

44.66  par centAu 



:  Weight,: Assay, 
: 	per  :  Au 	• 
:  cent :0z./ton; 

Products 
:Distribution, 

of gold, 
per 	cent   
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(Details of Investiative Tests, cont'd) 

Test No. 11 . 

Saine as Test No. 9 but with 2.0 lb./ton of 

”dium lilicate added to grinditm. 

Results: 

Products 
:Weight, 	 s  	• 	Distribution, 
: per 	:Oz./ton:   Per cent 	per cent  
: cent 	: Au 	;Fe 	:  As 	5 	Au  :  le .As  :  S  

• 4 • • • • • 

Flot. conc. : 27.2 	:2.06 	16.63 , 
Flot. tailing: 72.6 	:0.105 . 4.70 ; 

4.6110.N. 08 .)  1 56.9 :96.3 :  92..5 
0.C66 0.3312.0 :43.1 	3.7 	7.5 

; 	 • 	 • • 

Total 	:100.0 	:0.636 	7.95 : 1.3: 321:100 .0 100.0 100.0 	•k.) 
• • • • 	 • • 

• • 	 • 

••■• 

Test No. 12. 

Same as Test No. 10 but with 2.0 lb./ton of 

sodium silicate added to grinding. 

Results: 
:Weight,: 	Asset 	 Distribution, 

Products : per  :  TiTTEUTF---  Per cent 	:  per cent  
: cent : Au 	: Fe 	%8  :  S :Au  :  Fe  :  As  :  S   

• • • • 	 • 	 •  • • 	• 	 t 	• 	o 	 •  

Flot. conc. :  24”03  : ?.:52 :16.63 : 	!11.36:90.7: 55.0: 96.2: 94.4 
Flot. tailing: 75.97 : 0.075 	4.3 • 0.06 	U.21: 9.3! 45.0: 3.8: 5.6 

Total :100.00: 0.615 	7.26 : 1.2 	2.89:100.0:  100.0:100.0:100.0 
• • 	 • 	 • • • • • • 	 • • • • 

*PM 

Test No. 13. 

Same as Test No.  10  but with cresylic acklused in 

place of pine gll.  In flotation. 

Results: 

Flot. conc. 
2lot. tailing 

Total  

• • 
: 16.56 	3.48 : 
: 83.44 : 0.06 : 

: 100.00 : 0.626 : 

92.02 
7.98 

100.00 



Reaents Added: 

To Grindin[r, - 

gl 	 

Lb ./ton 

2 Stage 

Lb ./ton  

Soda ash 
Reagent No. 301 
Reagent No. 208 
Pot. amyl_ xanthate 

- 0.5 
- 0.1 
- 0.2 
- 0.2 

0.1 
0.1 
0 .1 

Lb  ./ton 

0.5 
0.3 
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(Details of Investigative Tests,  contld) 

Test No.  14. 

This test marked the first of a series to 

obtain a high flotation extraction and a low flotation tailing. 

2,000 of grams ore ground  25 minutea  und p-ap  floated, 

Pulp filtered and reground for 5 minutes. Floated. 

To Conditionine, 

Pot. amyl xanthate 
CuSO4 

To Flotation  - 

- 0.1 @H, 8.5) 	0.1 pH, 8.5 
- 1.0 (5 mins., 	1.0 (2 mins.) 

0.125 (5 mine.) Pine oil 	 -  0.075 
(10 mins.) 

Final grind  =  95.0  per cent minus 200 mesh. 

Results: 

Products 
:Weight,: Assay, : Distribution 
:  per  :  Au 	 of cold, 

per cent  

#1 flot. conc. 	: 
iil flot. tailing  : 

(calc.): 
#2 flot.conc. 
Plot. tailing 	: 

• 
Total 	 •  

22.3 : 2.68 	: 
• • 

77.7 : 0.053 : 
2.2 0.42 : 

75.5  :  0.0425 : 

100.0  :  0.639 : 

93,54 

6.46 
1.44 
5.02 

100.00 

T,tzt No. 15. 

2,000  of cYeemc ore  gruund  50 m1nute4 to  C3.2 per 

minus 525 mesh« 

Reagents  AddrA.: 

To Grindiniç  - 

Soda ash 
Reagent No. 301 

(Continued  on  next page) 



Products 
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(Detaila of  investl.gative Tests, contld) - 
Lt./ton 

Reagent No. 208 	 - 0.3 
Pot.  amyl xanthate 	- 0.3 

2Q_g.Plant_12altm 

Pot. amyl xanthate 
Cu S0

4 
To Flotation - 

Pine oil 

Results 

- 0.2 pH, 8.1 
- 2.0 (5 mins.) 

- 0.1 (15 mins.) 

Products 
:Weight,:  	A 3  e jy 	 Distribution, 

per :02./ton:  Per cent 	per cent  
cent : Au 	: Fe : As 	: S 	: Au : Fe : As : S   

• • • • • • • • 	 • 	 • • • 

Flot. cone. : 
Flot. tailinc: 

Total 

21.05: 2.8 	:17.8  :  6.24 :13.49:94.32:51.5:93.8: 96.7 
78.95: 0.045 : 4.55: 0.11: 0.12: .17.68:48.5: 6.2: 3.3 

• • • • 	• • • 	• • • 	• 	 • 	•  

100.0 : 0.625 : 7.33: 1.4 : 2.93:100.0 :100.0: 100.0:100.0 
• • • • 	 • 
• à • • 	 • 

Tfet ttg, 	(Companion to 
Test No. 15) 

In this test the grinding time was divided into 

40  minutes primary and 10 minutes secondary. Flotation time 

was a12o divided into 10 minutes Drimary anCI 5 minutes 

secondary. Total amount ofmsgents was ais() divided.  Overall 

grind  am  93.8 per cent minus 325 mesh. 

Results: 
:Weight,:Assay,  z  L.stribution 
: per 	: Au 	: 	of gold, 

	

cent :0z.itorl: 	_per cent  

#1 flot. conc. 	: 20.38 : 2.88 : 	93. 54 

	

#1 flot. tailing (cale.): 79.62 : 0.051 : 	6.46 
#2  flot. conc. 	: 4.09 : 0.30 : 	1.95 
Flot. tailing 	: 75.53 : 0.0375: 	4.51 

. 	 . 
Total 	 :100.00 : 0.627 : 	100.00 

MS 

Test No. 17. 

2,000 grams ore ground for 70  minutes to 97.6 

per cent  minuz; 325 mesh. 

Floated as in Test No. 15. 

•••■• 



Results: 

Products 
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(Details of Investigative Tests, conttd) - 

:Weight,: 	Assays : 	Urit-FrEElon, 
: per ;Oz./ton:  Per cent . 	jper cent  
: cent : Au 	:Fe 	: As : S : Au : Fe :  As : 	S 

 . 	. 	. . 	 • 	. 	• • . 	 . 
Plot. conc. :  27.68  : 2.10 ;15.2 :4.48:9.72: 94.7: 54.7:93.4 : 95.6 
Plot. tailin3: 72.32 : 0.045 : 4.8 :0.12:0.17: 5.3: 45.3: 6.6 : 	4.4 

. 	 • . 	• 	 • 	• 	. . 	 . . 
Total 	:100.00 : 0.6138: 7.67:1.32:2.81:100.0:100.0:100.0: 100.0 

• • • • 	• • • • • • 	• • • 

210  grains  of  concentrate roasted by  Beatti 

method. 

Loss in weight = 	9.05 per cent. 

Analysis of calcine: 

Gold 	- 	2.23  oz./ton 
Iron 	-  16.50 per cent 
Arsenic - 	1.82 	it 	et 

Sulphur - 	1.01 	0 

141 grama  of  roasted concentrate ground to 325 mesh 

and cyanided  for  51 hours at  3.54 to  1 dilution. 

Results  - 

Assay of roasted conc. 
Assay of  cyanide residue 
Extraction of gpld 
peel consumed,  lb./ton 
CaO 	tt 
Overall recovery 

eV. 

•• 

2.23 Au oz./ton 
= 	0.37 n 
= 33.4 per cent 
= 	5.39 

27.33 
= 79.0 per cent Au 

Test  No. 18. (Companion to  
Test No. 17) 

Grinding time was divided into two stages of 50 minutes 

primary and 20 minutes  secondary.  Flotation time divided into 

10 minutes primary and  5 minutes  secondary. Filtering between 

stages. Total  reagents divided between primary and secondary 

flotation. Final grind = 96.0 per cent minus 325 mesh. 

(Continued  on next page) 
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(Details of Investigative  tests,  cont'd) 

Re4ults:  
:Weight,: 	Assays 	Distribution, • 

Products 	: per :Oz.itoq: 	Per cent 	: per  cprit  
: 	cent  :  Au 	:Fe :As : 3 : Au 	:  e :As  : 

N#1 and #2 
:lot. conc.  : 28.6 -  : 2.16 :14.9 :4.47 :9.66: 96.66:  58.2: 97.4: 97.3 
.lot.  tailing: 71.37 	0.03 : 4.3 :0.048:0.11: 3.34: 41.8:  2.6: 2.7 

Total 	:100.0 : 0.6398: 7.33:1.31 :2.84:100.0  :100.0:100.0:100.0 
• • • • • 

210 of grams of roasted concentrate by Beattie 

• • 	 • 	• 	• • • • 
• • 	 • 	 • 	 • 	 • • 

method., 

losc in weight 

Analysis of calcine: 

Gold 	- 
Iron 	- 
Arsenic - 
Sulphur - 

9.5 per cent. 

2.35 oz./ton 
16.45 per cent 

	

1.63 	tt 	tt 

	

0.98 	 " 	 " 

140 grams of roasted concentrate ground to  325 mesh 

and cyanided at 3.54 to 1 dilution for 51 hours. 

Results  - 

Assay of roasted conc. 	= 	2.35 Au oz./ton 
Assay of cyanide residue = 	0.295 n 	n 
Extraction of gold 	= 87.45 per cent 
NaCN consumed, lb./tonconc.= 	5.66 
CaO 	It 

•
ti 	 11 	= 	27.61 

Overall recovery,per cent 
gold 	= 84.53 

JO.  

Test No. 19. (Companion to 
TesbNos 17 and  18) 

Grinding time was divided into 40 minutes primary 

and  30 minutes secondary. 2inal grind = 96.0 per cent minus 

 325 mesh. Otherwise test same as Test No.  18. 

a 

(Continued on next page) 
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(Details  of Investigative Tests,  contid) 

Results:  
:Weight,: 	Assays 	• . 	Distribution, 

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

• • 	 • • • 	• 	 • 	• 
• e 	 • 	 • 	 • 	 • • • 

Plot. conc. 	50.98: 
Flot. tailing: 69.02: 

; 
Total 	: 100.0 : 

2.0 : 15.82: 3.93:9.07: 97.3:  63.4: 96.7: 98.1 
0.025: 4.11: 0.06:0.08: 2.7:  36.6: 3.3: 1.9 

. 	 . 

0.63E8: 7.73: 1.26:2.86100.0:100.0100.0:100.0 
• • • 

210 of grams of concentrate roasted by Beattie 

method. 

Loss in weight 8.2 per cent 

Analysis of calcine: 

Gold 	- 2.14 
Iron 	- 15.30 
Arsenic  -  1.59 
Sulphur - 0.89 

oz ./ton  
per cent 

n 	n 
II 	n 

142 grams of roasted concentrate cyanided for 51 

hours at 3.54 to 1 dilution after grinding to 325 mesh. 

Results  - 

Assay of roasted conc. 	= 2.14 Au oz./ton 
Assay of cyanide reside = 0.30 " oz.(  

ton 

 of Gold 	=4 86.0 
NaC consumed, lb./ton caw.= 	5.95 
CaO 9 	 = 26.48 
Overall recoverye per cent 

cold 	= 83.68 

Test No. 20.  (Companion to Testa 
Nos. 17, 18, and 19) 

Same procedure as in Tests Nos. IB and 19 except 

that grinding time was divided into 30 minutes primary 

and 40  minutes secondary. Final grind 95.0 per cent minus 

325 mesh. 

(Contirued  or next page) 



2.28 Au oz./ton 
0.29 

87.28 per cent 
5.10 

= 	26.05 
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(netails of Investigative Tests, contld) - 

Results: 
:Weight,:

e 	9 	
e Distribution, 

: per : «Ôz--.7-tc ----, cent 	° per cent  
: cent : Au 	 : Au : 	 Pe: ,As:  S   

Products 

. 	 . : . 	 : 	. 	 . 	: . 	. 	. 	 : 	 . 	. 
Plot. cono. 	: 28.8 : 2.08 : 15.2 : 4.43 :9.81: 97.12: 56.7:97.6:98.0 
Fit.  tailing : 71.2 : 0.025 : 4.7 : 0.045:0.068:2.88 : 43.3: 2.4:  2.0 

. 	. 	. 	. 	: 	 . 	. 
Total 	 :100.0 : 0.6168: 7.72: 1.31 :2.87:100.0 :100.0:100.0:1Œ10 

• • • • • • 	• 	 •  • • 	 • 	 • 	 • 

210 grams of concentrated roasted by Beattie method. 

Loss in weight 

Analysis of calcine: 

Gold 	- 2.28 oz./ton 
Iron 	- 16.85 per cent 
Arsenic - 1.40 " 	" 
Sulphur - 0.87  

140 grams of roasted concentrate cyanided at 3.54 

to 1 dilution for 51 hours after grinding to 325 mesh. 

Results  - 

Assay of roasted conc. 
Assay of cyanide residue 
Assay of realdue 
Na0N consumed, lb./ton 
CaO 	n 

Overall recovery of gold, 
per cent 	 84.77 

01• 

9.5 per cent. 

reagents. 

Test No. 21. 

L,noo crams of ore cround for G5 minutes lith ne 

Filtered. Repulped and reground with flotation 

reagents as in Test No. 15. Grinding water from first srinding 

saved for analysis. Final grind = 97.6 per cent minus 325 

mesh. 

(Continued on next page) 
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(Details of Investigative Tests, contid) 

Results: 
:Weight,: 	Assays  	: 	Distribution, 

Products 	: per :07./ton: 	Per cent 	 per cent  
: cent : Au 	:Fe 	: As : S : Au :Fe 	 :  As  :  â--  

•. 	• 	•• 	 . 	 . 	 . . 	 • 	 . . 	 . 	. 	 . 	. 	. . 	 . 
Plot. conc. :  24.3 : 2.22 :15.5 :4.41:10.43:87.2 : 52.t :  83.8: 90.0 
Flot. tailing:  75.7 : 0.105 : 4.48:0.29; 0.37:12.8 : 47.4:  16.2: 10,0 

. 	: 	 . . 	. 	 . . 	. . 	: • . 	 . 
Total 	:100.0 : 0.619 : 7.15:1.29:  2.81:100.0:100.0:100.0:100.0 

•: 	 . 	• 	 . 	• • • 	 • 	•  • 	 . • . 

Analzais of Grinding Water 

Parts per million  

Top Water 	Grinding  Water 

PH 	 -  7.6 
Residue on Evaporation - 78.5 
Alkalimity (CaCO3) 	-  35.0 
Si02 	 - 0.5 
Al 	 .  Slight trace. 
Fe 	 - 0.1 
gel]. 	 - 	N,d. 
Ca 	 - 17.3 
Mg 	 - 1.3 
Alkalis (as Na) 	- 	4.3 
304 	 29.6 
C1 	

- 	• 	2.0  

8.0 
923.0 
202.8 

2.5 
Slight  trace. 

0.4 
N.d. 
38.4 
1.3 

217.7 
147.3 
122.6  

,Test  o.  le; Roast No. 2. 

198 grams of concentrate roasted by Beattie method 

but  temperature was raiaed to the active roasting temperature 

of  480 °C.considerably more slowly than in Test 18, Roast No. 1. 

Loss in weight 	= 	9.1 per cent. 

Analysis of calcine: 

Gold 	- 
Iron 	- 
Arsenic - 
Sulphur - 

2.40 oz./ton 
16.72 per cent 
1.60 	n 	n  
0480 	n 	n 

Extraction on calcine by cyaniding = 82.5  per cent ;old 

Overall  rerovt:ry  of gold, per cent  a'  79.74. 

Test No._19(2oast  No. 2).  

Some roasting procedure as preceiling  test. Overall 

recovery of gold, per cent  = 62.7. 



Products 
.11•■••••■ 
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(Details of Investigative Tests, contld) 

Test No. 20 (r.oast No. 2).  

Same roasting procedure as two precmding 

testa. Overall recovery of gold,per cent = 80.08. 
•111 

Test  h.  22. (Same general proceedure 
as in Test No. 19). 

Results: 
:Weight,: 	AssaYe 	: 	Distribution, • : Per :Oz./ton: 	 Z2t.42.2.11t 	per cent----• 
:  cent : Au 	:Fe 	: As : 3 	:Au 	: Fe : As  : 3  
• • • • 	• 	• 	 a 	• • • • 	• • • • 	 •  • 

11 & 2 flot. connu 24.63: 2.40 :16.5 :6.37: 11.3 : 95.73:57.5: 93.3:96.8 
?lot.  taiIins 	: 75.37: 0.035: 4.21:0.15: 0.12: 4.27:42.5: 6.7: 3,2 

: 	. 	. 	• 	• 	. . 	• 	• 	. 

Total 	 : 100.00: 0.617: 7,23:1.68: 2.87:100.0 :3D,0 :100.00.000 
• • • • • • 	• 	• 	• 

212 grams offlotation concentrate roasted by Forward 

method with modifications. 

Loss  in  weight = 6.6 per cent. 

Analysis of calcine: 

Gold 	- 
Iron 
Arsenic - 
Sulphur  - 

2.59 oz./ton 
17.54 per cent 
1.71 n 
1.43 n 

148 grams of roasted concentrate ground to 525  mesh, 

filtered, repulped,  and vyanided for 71 hours at 3.4  to 1 

1 dilution. 

Results  - 

Assay  of  roasted cone* 
Assay  of cyanide  residue 
Extraction  of gold 
Overall recovery of gold, 

per cent = 79.84 
NaClIconsumed, lb./ton conc.  = 5.74 
Ca0  n =  29.10 

C0000000000 

0003 

00 

WHIMC. 

= 2.59 Au  oz./ton 
= 	0.43 	n 	n  
= 83.4 per cent 


