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REPORT — --- 

of the 

ORE DRESJ1NG  AND  MUTALLURGIOAL  LeLBORATORIES. 

Investigation No. 1013. 

Concentration and Amalgamation of a Gold Ore from 
the Metchell Shaft Dump, King Solomon , s 
Dome Mine, Dawson, Yukon Territory. 

Shipment: 

Two bags  cf  gold  ore,  weighing 195 pounds,  wer 

received on November 14th, 1944, from Mr. H. G. Hendersor„ 

Dawson,  Yukon Territory. Sample No. I consisted of %;11az. 

from Dump" and Sample No. 2 of "Schist frem Dump".  , 

Location of the Propirt2x: 

The Metchell Shaft Dunip is situated between' 

"Gold Bottom" and the right fork of the Hunker, Dawson 

Mining District, Klondike Mining Division, Yukon Territor7: 
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Sampling and Anal-J.1;Lp 

After crushing, euttiag end grinding by standard 

methods, representative samples of  the  two shipments were 

- obtained which assayed ae forlowe: 

Quartz from Dump.  Schist from, pmm  

2112..1.2a 

--1 

Gold 	 0.61 
Silver - 	0.165 

e• 

Per  Cent  

Iron 	. 	2.93 	 7.45 
Sulphur  - 	0.20 	 1,11 
Lead 	- 	0.01 	 0 003 
Copper  - 	Trace. 	 Trace. 

Characteristics of the  Oro: 

Both samples consisted of  badly oxidized . materie.. 

Hand specimens and polisued sections from both samples and a 

panned jig and blanket concentrate from Sample No. 1 were 

examined megaecopically and microscopically. This report 

combines the results of all er.A.aminations. 

The Ore  - 

Since the samples are similar, except for gangue 

material, they need not be described separately. In Sampll . 

 No. 1 the gangue consists essentially of coarse white quartz, 

and in Sample No. 2 it is composed of soft, slightly schistose, 

greenish-grey rock which encloses rather numerous-  small isses 

and narrow stringers of  fine-rand white quartz. Rock and 

quartz both carry rather  abunLant,  flnely disseminated car- 

bonate, and both are extensively stained  and coated with rey 

• brown iron oxides. 

Metallic minerals are very sparsely distributed 

throw,h gangue and are represented by pjrite, "limonite", 

chalcopyrite, galena(?), and native gold. Pyrite occurs 

gangue as euhedral to anhedral crystals ranging from about 
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(Characteristics of  the  Ore, contld) 

three millimetres down to only a few microns in size. 

As already mentioned, "limonite" la prevalent as brown 

stains and earthy coatings on gangue and 8_1E:3 as small 

soattered grains many of which enclose tiny remnants of 

pyrite. Very rare tiny grains of chalcopyrite and of a 

soft, white mineral, probably galena, are visible in the 

polished surfaces. A tiny particle of Gold, about six 

microns (2300 mesh) in size, occura between quartz grains 

In one section of Sample No. 2 but none was found in the 

sections of Semple No. 1 0 

Concentrate from Sami?le No. 1 - 

A jig and blanket concentrate from Sample No. 1 

was panned and was seen to contain numerous grains of free 

gold, largely as somewLat flattened flakes. Same of the 

grains are so small as to be just visible under the binocular 

microscope, but the coarser sizes preponderate and range 

up to about 	millimetres in diameter. Tue  gold is 

bright in colour, with rough, shage surfaces (see  Figure 1). 

Conclusion  from ricroscopic   
Examination - 

Although the examination  of polished sections 

and a panned jig  and  blanket concentrate revealed  the 

presence of some finely divided gold  in  both  ore samples, by  far 

the  i reater  percentage of this metal occurs as coarse free 

grains and  recovery by amali.,amation should prove satis- 

factory. 

(ÎIUE7F-niTTJJFmrîiniêe-Toi:ei-3î7) 
(  Text Is resumed  on Paiie  4.  
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(Charn.pterntîce of  the Ore, contîti)  - 
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PHOTOMIŒ.OGRAPII OF FOUR GRAINS • OF  FRE • 	 GOLD  FROM A JIG END BLANK:2T CONCLNTRATE FROM 
SAMPLÈ YO.  1 9  SHOWLNG UÀZR GEN2MAL SLAPES 

AFD SIZES ,  

A 100-mesh Tyler  croon typening 
1 s superimlyDsodo 
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Investigative l'tork:

Mr. Henderson, who is joint owner of the

property, desired in his letter of October 22, 1944, to

receive our recommendation for concentration and recovery

of the gold. When the war is over he hopes to install the

proper reduction equipment. Mr. Henderson also stated that

he obtained recoveries of 93 per cent and 61a9 per cent of

the gold in the Quartz and Schist, respectively,by the use

of a small stamp mill on the property.

This report shows that a recovery of 85 per

cent of the gold in the C;uartz sample is possible by

means of jig, blanket and table concentration followed by

amalgamation of trisse concentrates. On the Schist sample

a recovery of 55 per cent of the gold was obtained using

the same flow-sheet, and finally, using equal parts of

both samples, a recovery of 75 per cent of the gold was

secured.

DETAILS OF THE TEST WORK:

Tests Nos, 1 to 6.

Tests Nos. 1 and 2 were conducted on the

quartz sas.ple, Tests Nos. 3 and 4 on the Schiet sample,

and Tests Noso 5 and 6 on equal portions of each sample.

The flow-sheet used was sivAlar in each case.

Portions of the ore at minus 14 mesh were ground in a

ball mill to a fineness of grinding as noted. The pulp

was then concentrated in a Denver gold jig and the jig

overflow run over a sAt of corduroy blankets. The jig and

blanket concentrates were then amalgamated and the

amalgam residue added to the blanket tailings.

This product was then concentrated on
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( Details  of the Test 'Yorle., contid) - 

a 'Alfloy table and the table concentrate amalgamated. 

amalgam residue was roasted for 1  tour  at a temperature of 

600° C. The resultinzi; calcine was ma16a:mated. In the teet-

work en the different shipments and on the combined lots, 

tosts eying a fine erind-and also a comparatively.  coarser 

eind were made,  . 

'Posts Nos. 1 and 2. On the Zuart2. 

Ji,z. and Blanket Coacentration 

Test E3. 1 jrind  7ac, per cent -200 
:,-Jeipt: 	Assal7s 	:1-J 

Product  :  per  :  -Au  - 
:. cent ;oz/ton:per zisnl.L__Et 

	

. 	 . . 	. 	. 
Feed 	 .  1()0.0: ri.61: 
Cones. 
Tai lins 

Testo•  -  'v 	(i17Ind Sr  cent  - 20G  mesh) .•  
• 

: 	1.1:  30.37; 	- 

	

M.O.' 0.19: 	- 

raeshL 
istributîon: Ratio di-
of Gold, :  concen-
er cent :  tration. 

	

100.0 	• 

	

69.2 	91:1. 

	

30. 6 	• 

••••••••• 

Feed 	:100.00: 	 - 	: 	100,0 	• 
Cones. 	: 1.65: 28.62: 	- 	• 77.4 
Tailint„s 	:  96.35: 0.14: 	).13  : 	20,6 	. 

. 	 . . 	 . . 	. 	. 

e - 

The combined  ji  and blanket concentrates  were 

amalt,amated and the amalban ibeeldue added to the  blanket tail-

ings. This product assayed  0.2 ounce per ton in  bold  in 7,'est 

No. 1 and (J.14.5 ouncie per ton  ln 6o1d in lest No.  2, ›iviri; 

recoveries of 60.9 per  cent and 76.2 per cent of the sold 

jig  and blanket concentration followed by amal tIamation, 

Table  Concentration of the Blanket Teilin -, e 
end 4.1112 1.e..E_IMAIC. 

Test  No.  1, 

	

:7731E= Aosecjs 	:Distribution: Ratio  or--  
Product : per : A.I.  : 	0 

	

..› 	: of  cold, 	• concen- 
:  cent  :oz/ton:rer cent:”er cent  : tratl)n 4._ 	 — — 	—  
• • • • • • 

Feed 	;  100.0: 0.22  : 
Table  conc.: 	1.9: 7.13  : 	2.79  : 
Taolc 	 • • 
middlings : 	1.9: 0.40  :  0.54  : 
Table 
Tajlina :  96.2: 0.06  :  0.17  : 

	

100,0 	: 

	

61.6 	: 

	

0.4 	: 

	

05.0 	: 

(Continu e d.  on next pose) 
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05,2 	t 	35.1 Overall recover-j of Kold 

• 

(Tests NoL. I 

Test No. '.- 
:it;lat: 	,tsswds 	:DistiM7tion: Ratio  of 

	

Product : per  :  àu : 	t, 

	

.,, 	: of Gold, 	: 	cont;en- 
: cent:oziton•per centr zer oert :  traticn 

....te 

	

o 	
tire 

e 	 ; * * 

• Feed 	:1(J5,00: ,,145: 	- 	10J.0 	• 

	

. 	- . 
• Tabl 	onc.: c.07: 2.05 : 	_ 	 4&5 • 

. 

Table 	 : 	: 	 • 

	

middli%s : 3.63: C;.32 : 	_ 	. 	9.4 	4 	- . 
. Table 	. 	 .  • 

	

. 	 . . , 

	

tailines : 93.10: f).075: 1).15 : 	48.1 	• 

	

. 	- 

• . 
11.0•••••••• 

Those table concentraten were amalamated givinb 

residues of 0.55 ounce per bon in Gold in Test 7Jo. 1  and  0.42 

ounce  per ton in È;old in Test Do. 2, and recoveries of  20,5 

-e per  cent of the Eeld in Test  Jo. 1 and 8.2 per cent  In  Test 

No. 2 of the bold in the oro. 

The residues frolu these ama16arations  were  r9d 

at  a temperature .-)f 6000  C. i:or 1  hour and the resulting  cal-

cine amalamated_ This product aseayed  0.2 13  ounce per ton in 

epld  in 'rest Do. 1 and 0.28 ounce  per ton in 8old in Test  No.  2, 

Givin recoveries of 0.6 per cent  and 0.7 per  cent  of the  dold 

in  the ore. 

Surrelarr of  Tests 	1 and  2. 

.  Test No. 1., 	Test ;1( 	2, 
Go1d  RecoverecLly Amaamatir; 	 per cent • 	per c-étt--  __. 	 ,  

From  ji i, and ble.nket concentrates 	- 	• . 63.9 	 76,2 
; 

From  table conceatrates 	 - 	20.5 	t  

From  calcine of. table  concentrates. - 	0.8 

irs,rer-crater 

Un  Test Do. 1 the eTind  wb.s  70,0 per cent mirras 200 mesb< 
On  Pest  No. 2 the eind  was  520 per cent minus 200 me2Y%. 



•• 
• 

V .  - 

Tests  Nos. 	and  d.  Ori  the  Schist Sam-le. 

and Blanket Ooncentration 

Test No. 3(rind_l2.3r cent  -200  mesh) 
eih: A,-_lsbzys 	1.01.-à-UTSFEIon: Ratio  of- 

Product : par :  lu 	 : of  Gold,  :  concen- 
cent  :cz/ton:ber  cent:  per cent  :  tration. 

.1.7•7■ • • • . 	. 	• 	 . 	 . 
Feed 	:100.0(:: 0.22  t 	- 	: 	100.0 	. 
Gonas. 	 :  1.r.2: 5,62  : 	- 	. 	56.2 	: 	55:1. 
Tailings 	: 93.18: 0,12  : 0,09 : 	53.5 	: 

. 	 : . 	. 	. 	. 

Test  No. 4  (erind b6.4  r)r  cent -  200 mesh  

Feod 	:100.00: 0.22 	 • 	100.0 	: 
Cones. 	:  1.36:  6.65  : 	 41.7 	: 	72:1 
Tailings 	: 98.62:  0.13 • : 	 56.3 	: 

• • • 

The amalgamation  of the  combined jig and  blanket con-

centrates  .gave recoveries of  40.9 per  cent of the  gold in Test 

No.  3 and 40.9 per cent in Test No. 4. 

Table Concentration of he  Blanket Tailings   
61,11C=la-zi. 

Test Eo. 3.   
	Assays 

 
:Distribution:  Ratio 

Product 	per  : Au 	S 	: of  Gold 	concen- 
: cent :oz/toniper  cent: el_z_La3nt 	tration  

Feed 	:100.00:).13  : 	- 	. 	100.0 	: . 

Table conc.: 4.17:  1.00  : 10.0 	: '.;2 .0 	:  
Table 	: 	. 	. 	. 	 - * 

	

middlings  :  1.68: 0.4e : 	- 	. 	6,2  
Table 	. 	. 	. 	 : 	 ° 
tailings  :  94.15: 0.063:  0.67  : 	61.8 	: 

Test No.  4. 
, 

• -  . 	 • . 	 . 	. 

	

:100.00:  0 .13.. : 	- 	. 	100,0 . 
35.6 

Peed 
Table cone.:  3.30:  1.39  :  34.20  ; 
Table  .  .  • 

	

. 	. 

	

middlilijs  : 	1,45: ,..),5'4  : 	:J.13 	: 	5.8 
Table 	 . 	. 	. 

	

. 	. 

	

tailings  :  9b.25:  0.08  : .).68  : 	56.6 
: 	. 	: 

	

. 	 . 

The  table concentrates were  ama12;amated giving 

recoveries of 12.8  pe r cent of the  gold  in the ore in Test 

No.  3  and  11.9  per cent in  Test  No. 4. 

(Continued on next  page)  



0.60 : 14.20  :  0.44  ;  0.16  : 	2 .4 96,9 

Cents Nos, 	and 4, c2r.. •: 

The residues from the amalamation of the .table  'on

-nentratas were roasted for  one  hour at a temperature  of'  COG °  C. 

• and the calcine ainalgamated, 

_ 

Test No. 

Ass.aza  of 
Au : 

oziton;pee 

0.32 :  

Roastindjund AmalLlmation - 
; 

 
Asa y; 77i7,4=d.7: 

Peed  : .s.mated Calcine: Recovery of 
Au  : 	: by Amalems 

10.6  :  0.26 	 1.1 

Gold: ic. , saof  
tion,: 

Et2Ent: oz/ton: -?ar  cent: _ 
ner cent 	per  cent 

98.2 

Test No. 4 -  Roastin and Amaleamation  

:à_ummery  of Tests Fibs. 3 and 

Jold Recovered  baL3121.1.,arnation: 

From .;ig and blanket concentr&tes 

From table concentrates 

'rom calcine of table concentrates 

'Oveeall recovcr of gold 

Test No,  5,:  Test  Ne. 4, 
cent 	er   cent   

40.9 

• 11,9 

55 

40.9 

12,6 

1.1 

On Test £:o. 3 the ilrind  va s 72.3 per cent minus 200 mesh. 
On Test No.  1  the  Ërind  was  56.4 per cent minus 200  mesh_ 

••■•• 

l'ests E09. 3 and 6,:„L;.2=ülort1ons  of 
the -‘uart2 and L--.1?.h1st  (3amp1s, 

Ji,  and Clanhet Concentration 

Test  No.  5 (GrJnd  64,9  p5u- cent  -2C,: esh" 
Assays 	:Distr;tolit-ion:  Ratio  o? 

Product  :  per : Au  : 	:  of Gold, 	;  cone_en- 
: cont zoz/ton:per cent:  per  cent  : 

	  -=•=ma.  _ 

Feed 
Cones, 
Tailings 

• • 	 • 
• • 

.. 	, 	100.0 	: • 
: 	2.00: 14,53: 	 - 	. 	6'e).7 	e 

	

:  98.00: 3.13: 0.50 ; 	30.3 	: 
• • • • 

(Continued un next page) 



Feed 
Conce. 
Tailings 

:100.00: 0.42  : 
2.72:10.44 : 	- 

: 97.28: C.14  :  0,52  : 	32,4 	: 

100.0 • 

67.6 	: 	37:1. 

47:1. 

middlings  : 
Table 

1.80: 0.58 : 4.15  : 	8.0 
• • 	 • 	 • • • 	 • 	• 

. 	 : 

. . 	100,0 	: 	_ 

	

40.4 	: 	50:1. 
Feed 	:100.00: 0.16 : 	- 
Table conc.: 1.98: 3.27 :  1 e.19 : 
Table • • • : 	 • • 

Table • . 	 . 

(Tests Nos. 5 and 6 contid) 

Test No. 6 (1-z1IIApen. ent -200 mesh) 

	

-Ab-a-ays 	TZTTEFIUTEI571-i- Ratio o7 
Product : per  : Au  : 	S 	:  of Gold,  :  cencen- 

:  cent :oz/ton:per  cent: 	er  cent  :  tration. 

• • 	 • • • • 

The amalgamation of the  combined jig and blanket  con-

centrates gave recoveries of 69.1 per cent of the gold in Test 

No. 5  and  61.9 per cent in Test go. 6. 

Table Concentration of the Blanket  Tailings, 
and-1111414am  Rssidue  - 

Test No.  5.   

Product :  per  :  Au : 	2 	: of Gold 	:  concen- 
er clrItifj-==c12,teml==t1======-ation 

Feed 	:100.00:  0.13 : • 	100.0 	: 
Table conc.: 2.13; 1,56 : 9,73 : 	25.5 
Table 

tailings : 96.07: 0,09 : 0,44 : 	66.5 	: 

Test No. 6.  

• • 

• 

middlinz,s  : 	0.60  g 2.23 : 	5.3 	: 
• 

tailings  : 96.61:  0.09 :  0.36  : 	54.3 	: 
■1••••••••••••••••••••••••■•••••••••••■•••••■•■••• 

The table concentrates were amalgamated, giving 

recoveries  of  6.1 per cent  of the gold in the ore in Test 

No. , 5 and 12.3 per cent in Test  No. 6. 

The  residues from the amalgamation of the table con-

centrates were given a oxidizing roast for one hour at  a 

temperature  of approximately 600° C. and the resulting caleine 

amalgamated. 

(Continued  on  next page) 
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Overall recovery  of gold 75.6 	• 

(Tests Nos. 5 and 6 cont'd; 

Test  No.  5 -  Roastln.z and Amalcea:Ilation 
ASSEIZ3 ci Amal-: • 

Aeaae- s  ef  Feed   : eameted CalcLne: Recovery of  Gold: 1,4:52 of 
Au  : 	S - 	Au : 	 by Amalgamation,: 

• • • • 	 • 
: 	(e„73 	t)..26 : 	0.26 	 0,1 	£7,3  
• • • • • 	 • 	 • 

Test No. 6 - Roasting  and Amier,amation 

S, 
.oz/t2. flu.22.;cent;  ere/ten:51er cent: 

•••••7===  ---2-er  cent 	 :  per  cent 

0,66  :  13,19  : C,44 : 0 0 59 
• • 	 • 
• • 	 • 

••••■••••■••••••• 

1,e 97.9 

Summare of  Tt'  boa e  5 und  6, 

Test No. 5,.1 Test No 6, 
Gold Recovered be' Ammleaelation: 	 oèr-if—  	-7.e.fr 
From jig and blanket concentrates - 	69.1 

From table concentrates 	 6.1 	 12 05 
• 

?rom calcine  of  table  concentrates - 	0.4 	 1.0 

• 

In Test No.  5 the  Grind  va  s 64,9  per  cent  minus 200 Mee., 
In Pest No. 6 the  grind was 54,9 per  cent minus 200 mes'e, 

1111•■••••••••• 

SUelieiRY  AND CONCLUSIONS: 

The '‘.cst work on the  Quartz sample shows that a 

reccvery  cf  5  per cent of' the  gold can be obtained by eercen-

tration  followed by amidemation. Un the Schist sample, a 

recovere uf 55  per cent of tlee  Gold wan secured  followin the 

same methods, end finally  n recovery of 75  per tent of the gold 

was obtained  on  ehe  cembined Quartz  and Schist  sampleusfu.G 

the same prozedure.. 

The concentration reethods used consisted  of  gr:»nding 

the oro in  a  ball mill to from 50 to 75 per cent minus 20C meah; 

passing the pulp  ove' a  gold jig and corduroy blanket, ane, 

amaleamating the resultine concentrates. The amalgam resdue 

was added to the blanket tailinG and this product conceneeated 
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(Summary and Conclusions, contld) - 

on a Wilfley table. The table concentrates were amalgamated, 

the  amalgam residue roasted  and the resulsant  calcine amalgam-

ated. Using this flow-sheet, 69.1  per cent  of  the  gold was 

recovered by amalgamation fnom the  jig and  blanket concentraten, 

6.1 per  cent from the  table  concentrate, and 0.4 per cent  from 

the calcine. These reeults were obtained in Test No  6,  using 

equal quantities  of the Quartz  and Schist samples. The  grind 

was  54.9  per cent minus 200  mesh. 

It was apparent from tha results of  the  different 

tests that a comparatively coarse grind of  50  per cent minus 

200  mash was sufficient to free  the gold  and  permit its amal-

gamation. On a grind of 75 per  cent minus  200 mesh only  a 

vary slight increase  in  the recovery of the  gold was obtained. 

The roasting  of  the  amalgam residues and  subaequent 

amalgamation of  the calcine  d id  not give  an  added recovery of 

the  gold sufficient  to  warrant this operation. 

From  the  above data obtained from the  test work on 

the  two ore  shipmente,  it is  apparent that better results were 

obtained from  the use  of etamp milling  as  mentioned in Mr. 

Henderson's letter.  3y  this method a coareer grind could be 

used and  the  gold recovery at 93 per cent is  6  per cent higher 

on  the Quartz sample, and at 61.9 per cent some 7 per  cent 

higher  in  the Schist, than in the  method  as  outlined above. 

The use of a Wilfley table to concentrate the tailings,from.  the 

stamp battery, with subsequent amalgamation of the table concen-

trate, should enhance the overall recovery of  the  gold. Thi s 

stamp milling procedure would  apple  to  a  small-scale (10 to 

20 ton) operation, Which, it is presumed :ram Mr. Henderson's 

letter  of  October  2, 1944, he interds  building after the  war. 
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