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Shi ment :

Five bags of ore, total weight 279 pounds, trere

received on April 23, 1945, from the Delhi (Temagami' Gold

Mines Limited, Toronto, Ontario, per L. J. Lahay, i're::âdent,

A letter, datsd April '11J, 1945, had been received pr^:,, ?.ously'

from Mr. Lahay, asking for 'Ithe values of the various metal.s

contained in the ore and for a test showing the best rjethod

of treatment and recovery which mïght be expected o" °;',j%

L'ahay's letter contained a newspaper summary of a min:ïng

engineer's report or the property.
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Location of Property: 

The shipment was composed of rock said to have been 

taken from the Delhi (Temagami) Gold Mines property :Li the 

Temagami Forest Reserve, in northern Ontario. 

Sampling and Analysisl 

The contents of the five bags were coMbined, ground 

to minus 14 mesh, and a sample was taken by standard methods 

for assay and analysis. 

The remainder was bagged for investigative purposes 

The results of the analysis were as follows: 

Lead 	- 	1.63 per cent 
Copper 	- 	0.03 	it 

Iron 	- 	2.85 	n 

Zinc 	- 	0.20 	n 

Sulphur - 	0.27 	9 

Cobalt 	- 	Trace. 
Nickel 	- 	Trace. 
Insoluble - 	82.40 	n 

Silver 	- 	0.71 oz./ton 
Gold 	- 	0.11 	" 

Several head samples were cut out and assased,  to 

establish the  above  values in gold. 

From the above analysis it will be seen that the 

combined gold, silver and lead values establish an ore which 

is on  the border line of prcritable  operation at normal ton-

nages and  at present metal prices. 

Characteristics  of the Ore: 

Six polished sections of the ore were  prepred 

and  examined microscopically for the purpose of  deteimining 

the character  of the ore. In addition, several hand specimens 

and a superpanner  concentrate were inspected under the bino-

cular microscope,  and the findings  of all these examïnations 

are incorporated  in the folloeng: 

.Gangue  

Gangue material  13  a mixture  of coarse whie quartz 



ï'aae 	 - 

(Characteristics of the Ore, contld) - 

and medium hard greenish grey rock. The quartz carries carb-

onate (calcite) as occasional scattered grains up to at  leaea 

one centimetre in size, and bears local reddish brown staina 

of iron oxides, especially along fractures. In two or three 

of the hand specimens the rock constituent exhibits a pink 

staining of erythrite (cobalt bloom), but a primary cobalt 

mineral was not found in them  or in the polished sections. 

Metallic Ulnerals - 

Metallic mineralization is rather sparse in both  the 

band specimens and the polished sections and, listed in their 

approximate order of abundance, is represented by galena, 

pyrite, chalcopyrite, "limonite", sphalerite and covellite. 

Galena predominates as small masses and coarse to 

fine grains scattered through gangue. The largest mass observed 

covers an area about re centimetres square and contains inclu-

sions of gangue and grains of the other metallics. 

Pyrite and chalcopyrite, in almost equal amounts 

and often in close association, are unevenly disseminated 

through gangue as small masses and coarse to fine crystals 

and grains. As already mentioned, both minerals are also 

visible in lesser amount  as  email  inclusions in galena. 

"Limonite" is relatively abundant, as stains in 

gangue and as veinlets in and rims around pyrite anti chalcopyrite. 

A very small quantity of sphalerite is viable as 

occasional small grains, which average about 85 microns In 

size, in massive galena. Many of the zinc sulphide arains 

contain tiny dots of chalcopyrite. 

Covellite is present in practically negliaable amaunt, 

as rare minute particles asscciated with chalcopyriaa and 

•phalerite. 

Gold and Silver - 

• As neither native metals nor gold and silaar  minerals 

could be found in polished sections or hand specimenn,  a  super-

panier concentrate made from flotation concentrate aas care-

fully examined under the binocular microscope in an affort  to 

learn something  as  to how these  metals oacurain the ore  • ample. 

(Continued on next page) 
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(Characteristics of the Ore. contd) - 

eihile  no positive information  as to the mece of 

occurrence of silver was gained  front  this examination, ten 

or twelve small particles of free gold were observed, The 

largest is 75 microns (approximately 200-meeh), the smalleet 

about 8  microns  (1600-mesh) in size. In shape most are more 

or less flattened flakes end one appsars to have been rolled 

into a cylindrical form. All are normal  in  colour. 

Next, massive galena  in polished sections  was  etched 

in several places with 1:1 HNO3 to see If this would show 

up a  'silver-carrier" oriented along crystallographic direction s . 

as illustrated by Schneiderhghn. 0  Since all etch  tests were 

negative in th  is respect, it can only be said that e  if, as is 

probable s,  the galena is argentiferous, the  silver appears to 

be present in the  lead sulphide in  submicroscopic sizes, per-

haps in solid solution, Hence, this metal. likely will cencen-

trate with galena. 

Conclusions  from  Investimtion 

In the treatment of this ore  by  the various pro-

cedures as  outlined in the test work ,  there are  several 

pronounced features: 

1,  The gold  values ara very amenable 'so - ejanidat -Yon. 

2. The silver values are not readily cyanided. 

3. A  high ratio of concentration le  obtained by 

flotation  of the lead, silver and  gold values, with 

high recoveries. 

4. Fine grinding is not necessary. 

In view of these features  and of the grade of the 

ore as submitted for test work,  the  best method of treatment 

must depend on certain local and economic  conditione 

The highest recovery  of the precious metaT_e and of 

the lead is had by  a  combined operation of canidation of  the 

Schneiderheln-Ramdohr: "Lehrbuch der Erzmikroskopie, Il Band, 
r331, pp. 252-3. 
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(Conclusions from Investigation, conttd) - 

ore and flotation of the cyanide residue, as in  Test No , $, 

The primary treatment by cyanidation gives a 

tailing of 0.0025 ounce  cold per ton and an extraction of 

97 07 per cent of the gold but only 15.90 per cent of the 

silver. The secondary operation of flotation raises these 

recoveries to approximately 99 per cent of  the  gold in  the 

ore and 94.5 per  cent  of the silver. Lead recovery is 87,9 

per cent in the cleaner concentrate. 

Straight cyanidation of the ore, as carried out in 

Tests No001 and  4,  corroborates the primary results in Test 

No. 3 to give  a  tailing  of  0,0025 ounce gold per ton and a 

recovery of 97.7 per cent of the gold in the ore and  approxi-

mately 17 per cent of the silVer. 

These tests emillate processes which in  practical 

operation involve high capital expenditure and  higher recovery 

coats. In  Test No.  3,  shipment to a smelter of the  concen-

trate would be required for ultimate recoveries. In this 

regard it is doubtful whether the values remaining would 'be 

high enough to warrant smelter treatment. 

In Test No.  6,  a concentration of the values  by 

flotation, with  a secondary treatment of the concentrate by ,  

cyanidation,  gave a lower overall recovery of the gold, amount-

ing to 92.4 per cent, and a very poor recovery of the silver 

at 12.37 per cent. Lead recovery  was 98.4 per cent. 

In so far as the gold recovery is concerne.5., this 

procedure would require leas caPital expenditure and lower 

operating costs than the processes represented by Teat  Ncs. 1, 

3 and 4. 

However, inasmuch as ultimate recoveries c2 the silver 

and lead values require treatment at  a smelter, it would appea:7 

that the best procedure would be  to recover the gold values In  ' 

the same operation. 



NaCN'consumed 

CaO consumed 

= 1.04 lb./ton ore 

= 4.60 	tt 
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(Conclusions from Investigation, conttd) 

As in Tests Nos.  2 and 5, a good recovery of gold, 

silver and lead values could be made comparatively cb5aply 

by flotation wit subsequent smelter treatment of the  con-

centrate, if smelter facilities ware available under normal 

contracts. 

Capital expenditure and operating coats of the 

flotation operation should be low and the values confined  to 

a small percentage of the ore weight. 

Recoveries are indicated as 93.5 to 95.8 per cent 

for the gold and 93.5 to 94.3 per cent for the silver. Lead 

recoveries are 96.7 to 99.3 per cent. 

•■•■■■•IMIM 

DETAILS  OF INVESTIGATIVE TESTS: 

Test No. 1. 

1,000 grams of ore was ground in a jar  mill for 

20  minutes to 60.8 per cent minus  200  mesh. 

(.yanided at 2  to  1  dilution for 28 hours. 

Results: 

Assay  of head 	 = 	0.11 	Au  oz./ton 

	

0.71 	Ag 
Assay of tailing  ' 	 0.0025  Au 

0.58  Ag 
Extraction of gold 	= 97.7 	per cent 
Extraction of silver = 16,6 

Reducing power for 
1000  cc. of solution  = 80  cc. N  nin04  

rô" 

a•EI• 

Test No.  2. 

2 9 000 grams of ore ground to  78 per cent  elLnus 

200  mesh. 

Reagents Added: 

To  Grinding  - 
Lb./ton 

Soda ash 	 2.5 
Aerofloat No. 31 - 	0.07 



To Flotation  - 

Pine oil 0.05 (6 min.) 

e • 
• • • 	• 	•• 	• 	• 	0 	• •• 	• 	• 	• 	5 	• 	• 	• 	C 

•• 	 •  • 	• • • •  

conc. :  
Flot. : 
tail-: 

• • • 
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(Details of Investigative Tests, cont , d) 

Lb./ton 
Pot. amyl xanthate 	0,10 (5 min., 

pH, 7.15, 

To Conditiontas 

Results: 

	

:Weight,: 	 S A Y -S 

	

Prod- : per : 	Oz.iton 	 e : 	Per Cent 	Distribution, per cent 
ucts : cent : Au : i: : Pb : Fe : S : Au :  A:  : Pb 	 : Fe : 

Flot. : 3,35 : 2.06:20.81:43.26:4.94: 7.94: 93.5: 93.5: 96.7: 7.1: 96.7 

ing : 96.65 :0.005 : 0.05: 0.05:2.24: 0,01: 6.5: 6.5: 3.3: 92*9: 3.3   

• • • s 	0 • • 	• 	 • 	• • • • • • • • • 	 • • 
Total :100.00 :0..0738:0.745:1.497:2.33:0.275:100.0:100.0:100.0:100.0:100.0 

Ratio of concentration = 29.9 to 1. 

Flotation concentrate: 	0.60 per cent zinc, 
0.35 per cent cepper. 

••••• 

Test No. 3. 

2,500 grams of  ore  ground to 78.5 per Gent minus 

200 mesh. Cyanided for 28 hours at 2 to 1 dilution. Filtere..7. 

and washed well. Sample cut for assay from moist Mater cake. 

Results: 

Assay of head 	= 0.11 Au . oz./ton 
= 0.71 	Ag 	 '  " 

Assay of  residue 	= 0.0025 Au 
= 0.59 Ag 

Extraction  of  gold 	= 97.7 per cent 
Extraction of silver = 16.9 	If 

Remainder of filter cake repulped and floeted. 

Reagents Added  (1b./ton) 

To Conditionins 	 (10 min.) pH, 8.0. 

Soda  ash 	 - 3.0 
Aerofloat  No. 31 	- 0.07 
Pot.  amyl  izanthate - 0.10 

To Flotation 	 (6 slIn.) 

Fine  oil 	 - 0,05 

-  To Cleaner  - 	 (5 min.) 

Zinc sulphate 	- 0.10 
Sodium cyanide 	- 0.05 
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(Details  of  Investigative Tests, contld) 

Results: 

;Wight: 	ASSA 
Prod- : per  :  -CTF:=-----i:Per Cert--:_. -----  
.te.iLLue4ui.._  :  Au  :  A : Pb : Pe  :  0 :  Au; A : Pb; Fe:   S 

: 
t:aeaner • 

cone.: 	21:  0.04:25.68:57.77:3.30:10.64:  37.5:  89.2: 87.9: 2.9: 90,4 
Memoir: . • . • • • 	. 	. 	 : 	. 	. 
tail-: 	• . 	• . 	. • • . 	. . 	. * 	• . 	• . 	• . 	. • 
ing  : 	2.2: 0.02: 1.23:  3,21:4,73; 0.66: 19.7:  4.5: 5.1:  4.4:  5.8 

Flot.  : 
tail-: 
I 	: 	95.7: 0.001: 0.04: 0.10:2.29: 0,01: 42.8: 6.3: 7.0: 97:  3,8 

Total  :  100.0:.00223:0„604: 1.38:2.36:0.247:100.0:100.0:100.0:10C..0100.0 

Ratio  of  condentration = 23.3 to 1. 

Cleaner concentrate: 	0.45  per  cent zinc, 
0,77  per  cent copper. 

Overall extraction: 	99.1  J.O.d per cent, 
94.4 silver  per cent. 

Mee 

TestNo. 4. 	 ' 

1,000  grams of ore ground to 89.2 per cent minus 

200 mesh. Cyanided  at  2 to 1 dilution  for 28 hours. 

Results: 

Assay of  head 	=. 	0.11 	Au  oz./ton 

	

0.71 	Ag 	ri 

Assay  of  residue 	 0.0025 Au 	r. 

= 	0,595  Ag 
Extraction  of  gold 	=  97.7 	per cent 
Extraction  of  silver  =  16.2 

NaCN  consumed, 
lb./ton ore 	 1.04 

CaO  consumed, 
lb./ton  ore 	 5,0 

Reducing  power for 
1,000 cc. solution  = 100 cc. N KMn04. 

TU 
•••• 

Test  No. 5. 

2,000 grams ore ground to 78.4 per cent minus 

200 mesh. 

Reagents  added: 

To Grinding . 

Soda ash 	 3.0 
Aerofloat No. 31 - 	0 0 07 

(Continued on next page) 
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Distribution, 

• • 	0 	 t 	 • 	 • 	 • • • • • 	• 	• 	• 	• 	 • 	• 	• 

• • 	• 	ee. 	• 9 	• 	• 	• 	• • • 	• 	• 	• 	• 	• 	• 	• 	• 
• • 	• 	• 	• : 	• • • 	 • 	 • 	• e 	 0 	 • 	• • • 	• 



Distribution, 
Prod- : per 	 per cent 
ucts ; cent  :  Au : Ag  : —F6-77iiri=":  Au : Ag : 

ASSAYS 

Distribution 
per .cent  

Ag:  
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(Details of InvestilAative Tests, contgd) - 

To  ConditioninE 	 Lb.,/ton  

Pot.  amyl. xanthate - 	040  (5 min.) 

To Flotation  - 

Pine  oil 	 -  .  0.05 (6 

Results: 

• • 	 6 • • 	 a 	 • 	 • • • •
• 
• • • • • 

Flot. : • • • • 	• 	• 	• 	• 	 • 
• • 	• 	• 	S 	 • 	• 	• 	• 

conc.: 	3.2 : 3.44:22.22:45.40:6.46: 8,42: 95.8: 94,3: 99.3: 8.1z 96.6 
Flot. 
tail-: 

•  • 	• 	• 	 • 	• 	 • 	• • • • • 	 • 	 • • 	• 	• 	• 	• 	• 
• • • • 	• 	• 	• • :trace: 

ing :  96.8  : 0.005:C.045:0.001:2.44: 0.01: 4.2: 5„7: 0.7: 91.9: 3.4 

Total  :  100,0:   0.115:0.754: 1„46:2.56:0.279:100,0:100.0:100.0:100.0:100 , 0 

Ratio of concentration -...  31.2 to 1. 

Flotation  concentrate: 	0.55 per cent zinc, 
0.48 per cent copper, 

•I•• 

Test No ,  6. 

8,000 grams of  ore  ground to 79.2 per cent minus 

200 mesh. Floated with  same  reagent combinations as in 

• Test No. 5 ,  

Results: 

ASSA 
Prod- : per 	: 	Oz./ton  : 	Per Cent  
ucte : cent : Au  : Ag : Pb :  Fe  :  S : 

• • • • 	• 	• 	• 	• 
Flot. : 
conc.: 	4.9: 1.86:14.31:e0. 0 5:6.51: 5.73: 95,0: 96,7: 98,4: 12.5: 96.6 

Flot.  : 
tail-: 
in: : 	95.1: 0.005:0.025: 0.02:2034: 0.01: 5.0: 3.3: 1,6: 87,5: 3,4 

Totals: 100.0:0.0950:0.725: 1.49:2,54: 0.29100.0:10000:100.0:100,0:100.0 

Ratio  of concentration  = 20.4 to  1. 

Flotation  concentrate: 	0.55 per cent zinc, 
0.29 per cent copper. 

235 grams  of  flotation  concentra tee  cyanided at 

4 to 1 dilution for 48  hours  without regrinding. 

(Continued on next page) 
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=  15.92 
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(Details of Investigative Tests, contld) - 

Results: 

Assay of flotatlon conzentrate = 1.86 Au oz./ton 
= 14.31 Ag 	ré 

Assay of residue 	 = 0,05 Au 	ct 
= 12.48 Ag 	II 

Extraction of gold 	 = 97,3 per cent 
Extraction of silver 	 = 12.8 	ni 

NaC  N  c one ume d 
lb./ton concentrate 

Ca° consumed, 
lb ,/ton  concentrate 

liducing  power for 	=  800 cc. N KMn04. 
1 9 000 cc. solution 	 ru 

Overall  recovery: 	 = 92,43 gold per cent, 
= 12,37 silver per cent 
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