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OTTAWA 	September 9th, 1940. 

REPORT 

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES. 

Investigation No. 891. 

Gold Ore from Lorne Lake, 
Rice Lake Mining District, 

Manitoba. 



OTTAWA. 	September 9th e  1940, 

R E  P 0 R T 

of the 

ORE DRESSING AND METALLURGICAL LABORATORIES_. 

in1,iestigStiOn 1\19-. e914 

Gold.  Ore erdsi,,Ldirne. 
Lake  . 	. 

âhipment: 

A shireile#t  ç  3ÔQ po:Linde .of  gØ14 ore Was 

reOtived on August -Sth e  1940,  from thé Rockied.bgaman  

dielms, Lôrrie Lake,  Manitoba. 	The shipment 'imrs.é sut-. 

feStect by A. J. MeLarett, cdristlIting Mining Engneer, 

2 i5  Ba Street,  Toronto, Ontario.  
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Location of the_Property: 

The ROckland-Ogama claims are located in the 

Ri«e Lake mining district, in central Manitoba. 

Purpose  Of the  Investigation: 

The shipment was made for the purpose of 

determining "the best and most economical flow-àheet 

for a sMall mill of frOm 10 to 25  tons  caPacitY1 11  

OharaCtér Of thè Ore:- 

Six poliÈhed  sections  were prepared and 

exatined microscOpically for thé purpoàe  of  detepening 

the character of the ore.  

GangUe  

The gangue côneists easentially of transludent 

white quartz whiCh encloSée email streaka and patches 

oe soft, light ta dark greenish-grey rock Material. It 

carries a stall amOunt ,of finely diaSeminated  carbonate  

and bears local light broWn stainS of irOn oXides. 

Metallié ,Minerals  

The metallid mineral content Pf the sections  

ï*  Very small Pyrite prePonderates, but small cluanti 

liles . oË other tetalliCe are Visible,  a,  s:  

Pyrite  Obdurà as- Small granular  masses  and 

eitgirtse ,xtO fine grains diaseminated unevenly through 

Ld,t containS nUmerbus inclusions of gangue 

tieightly fractüred and healed with gangile. 

P:ChalCopYrite  and arsenôpyrite  are visible 

Wil1  quantity OS  medium  tO fine irregular grains in 
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gangue and in pyrite. 

Ilménite(?),  g hard, anisotrOpic greY 

mineral', negative tg all s 'tançlard cbeniical reagents: is 

Present in eall amOUnt as  tinY i.xTegu]„ar ep4ne dis- 

séMinated  in  gangue, Under CrôSsed niCOls they aré 

seen to be àurrOunded by a tranSlucent alteration 

product and probably are ilmenite altering tc5 leUdoxene. 

Limonite ià  visible  chieflY.as ruàt stains 

in gangue, rarely as sMail particles asSOCiated with 

sulphide,. : 

.Bornite, 4haidociie,  and galena aro present - 
in practically negligible amounts es rare tiny graihs 

diaeeminated in gans0. 	 • 

NatiVe   	cœilparatiVelY abundAnt and 

obetirs largely in gangue * A sm4,1 pereentage, hôwever, 

is PreSent in pyrite', where it oOdurs 1.n apparentlY 

dense eulphide, e.e Well as algng fraCture4  and greP 

bandaries. Tte'grain ezes and  modes of occurrence 

are tabUlated below: 

Grain AntilySlà. of Native .Goldt  
: Alone : Associated. with pyrite, 	: 

, niesh : in 	: 	per.  cent 	 . 	: TOTALS, v( 
. pprox.) :gangue, :Along fractures and:In'dens 4: ''Per 

:Per cent: grain boundaries : Pyrite : 	cent  

'. 	+ 200 : 13:5 : 	 • 13.5 
•4 2E30 : 36.3 : 	 : 36.3 

	

+ 400 • 14.5 . 	 : 14.5 
kl5PP ' ' 	• 	• 

	

4 ‘ t  560 : 	8.2 : 	 : 	8.2 V 

	

' •4b800 : 16.4 : 	 : 16.4 

	

41100 : 	1.5 : 	1.1 	 : 	2.6 
-"I' 

	

,.. ellei : 	1,8  : 	1.0 	 1.8 	: 	4.6 

	

' ;!elb AIQZUU : 	1.0 : 	1,6 	 0.6 	: 	3.2 
Iii.t 4, fr 	. • • 

	

. 	 0.7 	: 	0.7 
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Sampling and Analysis: 

The shipment was crushed and sampled by 

standard methOds and Was  fond  tO contain: 

Gold 	6.04 oz./ton 
SiIYer 
CopPer 	None.  

InvestIgative Prodedure: 

The ore was treated by concentration, in Sigs 

04 blanXets and bY flotation' The conOehtrate4 frogi the 

jig and bIahke'#s ''Were amalgamated. The reedues from 

amalgamation together with the blanket tailing were 

treated b Yanidation and by flotation at variOuà 

grindà. 

Results of Tests: 

98. 8  Per cent or the gold was recOvered 

Sby,amalgamating a jig and blanket concentrate from ore 

*ground 77 per cent minus 200  ni ~ s 	FiftY Per cent cf 

ithé, remaining gold was recovered by qyanid 'gtion within 

a24  hours, ne total recoverY was 99.4 Per cent of 

ee gold* 
Ï.01' 	84.6 per cent of the gold was recovered ,ide l artie'R..ti on at a grind of 55 Per cent minus 200 mes" 

otatio# of the tailing recovered 65.8 per cent of the 

king gold in a concentrate assaYing 34 ounces 
j 
'Peeton, with a ratio of concentration of 55:1. 

..4 1C 
leettion tailing contained 0. 325 ounce gold per 
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Details of the Tests: 

Test No, I. 	Jig ConCentration; Ameilgama- 
tion of the -Concentrate. 

saMple of the Ore was grOund in a ball mill 

at a dilution cf 4 parte eolids,to 3 parts  of  water to 

give, a product 55 ,per cent MireS- 200 Mee.. 

The  grolind ore was' jigged in a Denver laboratory 

mineral jig. The jig concentrate: was barre-amalgamated. 

After &Operating the mercury and atalgaffi from the amal-

gamated Concéntrate the produdte were assayed for gold. , 

RéoUlts: 	. 	.  
- 	1 ASeaY, :  Distribution  Of; Ratio of  

	

ProduCt 	•Weight,.: Au 	:  eoldi:per 	cOncen- 
: per 	:oz../ton :Jig Conr,Original: tration 
: cent 	 -;Centraté:  feped,  
: 

Feed 	:100.00 	5.47' 	 100 . 00  
Jig conc. 	: 0.43 891.251 100.00 	69.99 	233:1. 
Amalgam 	: 	- 	884.736 	99.27 	69.4'8  
Amalgamation : 
- residue 	: 	- 	6.515 	0.73 	0.51  
Jig tailing • 99.57 	1.65 . 	 30.01 

Tho feed aseay was calculated frp.M .  the prcdudts 
of the test. 	• 

Much  free  gold wae recovered in the jig 
e 
decentrate. SOme very fine gold Was discoVered in the 

gg tailing. The tee  shows  that 69.99 -13E47 bent pe 

old Was recoVered in the  jig Concentrate - ,  and  
#t. 
9,9.27 per cent of  this wae recovered by amalgamation. 

,44i0 
Thé Overall reCoVery Mus  69.48 per  dent of the go14. 
Kiteeïni 

The results indicate that blanket etrakes 
te 

Uld follOw the jig to reever fine gold from the 

jig tailing. 

mie 
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Recovery' , •Ratio of 
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Test No. 2. 	Jig and Blanket Concentration.;  
AmalgamatiOn.of the ConcentratéS. 

Samples of the ore were ground in ball 

mills at a dilution of 4 to 3. The grinding time was 

varied to give products of different degrees of grinding. 

Each sample Was treated separately by passing 

it through the. jig and over blanket strakes. The conden-

trates from thejig  and blankets were  cgmbined  and then 

barrel-aMalggmated. After separating the merdury and 

aMalgam., the aMalgamated concentrates were returned to 

which were filtered their respective blanket tailings 

and assayed. 

Results of AMalgamation:  
Qrindy" 

Test 4 % 	:Au  oz./ton  
NO. • ..200 

: mesh  . 	1 	. 

24A : 65.0 	6.04 0 -.92 
?Lp 	61.0 6.04 0.69 

6.04 
• 

• • 
• • - 
• 
• 

APProximately 

35 11 . 

	

84.8 	) 

	

88.6 	) 

	

98.8 	) 

The test  1.-ndicates  that 98 per cent of the gold 

6an be recoVered aà bullion at a grind of 77 per cent 

414es  200  mesh. 

lerIc :list No. 3. 	.Cyanidation .0f, Blanket. 'Tailings  
and AxnaIgamated Condentrates..' , 	 . 	. 

This test was made to determine what recovery 

«fiii4 be obtained by cyaniding the amalgamated jig and 

t concentrates together with their respective blanket 
4 ' 	 e 

g)-gs 

After filtering the products of Test  Nos. 

2à$ and 2-0, pôrtions of the filter cake were repulped in 

ÂtI o 



98.2 

98.8 

99.4 

9.6 

10.2 

0.6 

3mA 	 88.6 

MBiand 3mC 	88.6 

mD and 3-E 	98.8 
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(Test No. 3, contld) - 

cyanide solution at a dilution of 1 part solids to 2 

parts of solution made up to 1.0 pound NaCN per ton. 

Lime was added to give protective alkalinity. 

The pulps were agitated for various periods 

of time. 

Results of Cyanidation: 

(Grind: 61 per cent minus 200 mesh.)  
:Agita-: Assays, :Extraction:Final titra- : Reagents 

Test: tion,:Au  oz./ton:  of gold, :tion, lb./ton: consumed, 
No.: hours:Feed:Tail-: per cent :  solution 	:lb./ton ore  

• • 	: ing_:  	: NaCN 	CaO 	NaCN : CaO   	• 	• 
• 

3-A : 16 	0.69 0.11 	84.1 	0.7 	0.15 	0.60 2.55 
3-B : 24 	0.69 0.075 	89.1 	1.0 	0.15 	0.72 2.60 
3-C : 48 	0.69 0.075 	89.1 	1.0 	0.20 	0.90 3.50 

(Grind: 77 per cent minus 200 mesh.)  

	

3mD : 24 0.07 0.035 	50.0 	1.0 	0.24 0.74 4.85 

	

3mE : 48 0.07 0.035 	50.0 	1.0 	0.14 0.87 5.10 

The test indicates that finer grinding is 

required to liberate the remaining gold in the cyanide 

tailing. 

The overall recoveries in these tests are the 

following: 

Test No. 	Recovery by 	Recovery by 	Total 
amalgamation, 	cyanidation,  in 	recovery, 
per cent 

	

	terms of original per cent  
feed, per cent  
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Test No. 4. ... Flotation of Blanket Tailings  
. . and Amalgamated Concentrates. 

A sample of ore was ground to 55 per cent 

minus 200  mesh, passed over the jig and blanket strakes, 

and the combined concentrates were barrel-amalgamated. 

The amalgam was separated and the amalgamated concen-

trates were returned to the blanket tailing, which was 

then filtered. 	 • 

The filter cake was repulped in a flotation 

machine and conditioned for 20 minutes with 1.0 Pound of 

soda ash per ton, then 0.1 pound each of American Cyanamid 

reagents Nos. 208 and 301 were added per ton as collectors 

for free gold remaining in the pulp and the sulphide 

. minerals. After 3 minutes! contact, 0.05 pound of pine 

oil per ton was added and the concentrate was removed. 

« Results of Flotation: 

	

: Assay,:Distribution of 	:Ratio of 
Product 	:Weight,: Au 	:gold, per cent 	: concen- 

per 	:oz./ton:By flota-:In orig.: tration 
: cent : 	 tion 	: feed 	:  

Feed 	 : 100.0 	0.93 	100.0 	15.4 
Flot. concentrate: 	1.8 	34.07 	65.8 	10.1 	55.6:1. 
Flot. tailing 	: 98.2 	0.325 	34.2 	5.3 

Calculated from the products. 

Summary of Results, Test No. 4: 

Recovery by amalgamation - 

Feed 	= 	Au, 6.04 oz./ton. 

Amalgamation tailing 
= flotation feed = Au, 0.93 oz./ton. 

Recovery 84.6 per cent. (Note Test No. 
2-A). 

Gold left in flotation 
feed 	 15.4 per cent. 

The flotation concentrate contains 34 ounces of 

gold per ton, with a ratio of concentration of 55:1. 
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Suramary:  

The gmount of gold recovered in the jig 

and blanket concentrate appears to depend On the degree 

• of grinding of the ore. At 55 per cent minus 200 Mesh 

the recovery ,e9,s, 85 per cent of the gold. At 77 per•

Cent minus 200 Mesh, the recovery was 98 per cent of 

the gold as bullion. 

The cyanidation and flotatidn tests Show 

the PossilDilities or additional recoVerieà by these 

processes. 

Conclusions: 

• The mieroscoPic examination of the ore indi-

dates that 93 per cent of the gold is found in the 

gangue. The investigation indicates that the freed 

gold amalgamates readily and without sickening  or fouling 

of the mercury,  as  microscoPic examination of the panned 

amalgamated concentrate showed no trace of finely 

divided mercury or gold. 

The investigation indicates that the ore is 

amenable to amalgamation and a simple flow-sheet, consist-

ing of  •a bail mill, mineral jig and classifier followed 

by blanket strakes, should be suitable for the proposed 

mill. Barrel-amalgamation Of the concentrates  should 

not cause trouble with ore of the same character as 

that submitted for the investigation. As this is exception•

ally high-grade ore, the results of this investigation 
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apply only to the sample siibmitted. On lower-grade 

ore entlrelY diÈferent resu1t4 nglY iDe anticipated, 
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