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Some Laboratory Experiments on the 
Recovery of Gold from a High Grade Ore 

from the Property of the Gogita Mining Syndicate 
at Boston Creek, Ontario, with the Purpose of 

Outlining Profitable Operation at a Small Tonnage* 

phiEment: 

On July V, 1946, a shipment of ore frein the above-

mentioned property wae received under instructions from 

Mr. Peter Ta311.J.m=ti, Boston Creek e  Ontario, The ehipment 

consieted of four bags of ore, tagged Nos. 1, 2, 3 and 4 

respectively, 	a total weight of 198  rounds.  

Under the interpretation of Mr. Teelamontila 

letters of April 2b and July 1, 1946, the contentsof each bag 

sersprepared individually for assaying and the four bags of 

ore  iere then combined for ore testing purposes. 
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Locat5on of Pro")ertv. 

The property of the Goglta Mining Syndicate Limited 

from which the samples originated la in Boston township in 

the Boston Greek district of northorn Ontario. 

;̂1 91,4113.d,A"aeW 

Tho contents of each bag were crushed Individually 

to approximatoly 20 monh and a nample cut out for assay for 

gold and silver. 

The remaining portions of the ore from the four bags 

were than thoroughly mixed and a head sample cut out for assay-

ing and analysla, Tho total wolght of the ore wan paesed 

through a 20-mh screen and bagged for investigative purposes. 

Tho assay reaulte on the individual samples and the 

analysis of the  combined head sample were as follows? 

Sample No. 1 - Weight 50 lb. - Gold, 	0.77 oz./ton 
Silver, 0.11 	te 

Sample  No 2 - 

Samplo Ho. 3 - 

Sample  No 	 - 

.52 	11 - Gold, 	0.445 
Sliver, 0 0 080 

48 n  - Gold, 	1.28 
Silv .er, 0.18 

" 	48 " - Gold, 	0.75 
Silver, 0.13 

Combined Head Samples 

Gold, 	0.795 oz,/ton 
Silver, 	045 	a 
Copper, 	Nil. 
Zinc,, 	te 
Load, 	C9 

Iron, 	7.31 per cent 
Sulphur, 	3.3O 	a 

• 	insoluble, 50.82 	eu 

Purpose of Investigations 

Mr. T%liamonti, in  hie  letters, intimated that hie 

Intentions were to start operations on the base of 10 tons 

' per day. In the test work and recommendations, thin small-

scale operation, with its high coat per ton milled and high 
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(Purpose of Investigation, contqd) - 

cost per ounce ofoId ecovered 9  had to bo borne in minci. 

Oyanidation of the ore or lts products, with its expansive 

plaat equ1pment 9  could hardly be considered. More emphasis 

has been placed on processes involvIng cheaper plaat expendi-

ture e  lower cost of operation and less operating experionce, 

balanced against a satisfactory rocovery. It Is indefinite also 

whether the operation is to be on a 10 ton per 8 hour da y basis 

- or on a 24 hour day basis. 

Scroon Analysis of Head Sampleg 

A screen analyels of the hoad sample showed the 

valuon e  association und distribution of the gold in the various 

mesh sizes to be as followsg 

gWeight,g 	AssayB 	—BUJ. 	tel . 0  

Meshg per 	gOz./tongPor 'one, g 	per cent _ 
S -Imag cent 	° 	 ';'1 	r,  g ti? g Au g Fe 	e 

• 0 
o 

	

4.48g 18 0 64 	0.06 0.0524. 0U52 19.52 2o„1: 21.9 
÷$5g 17,14 g 1.00 27.90g4.50g 20.62 18,32 22,9 

+100g llnle 1.00 g8,18g4.942 15 0 4g 12,42 16.0 
÷150g 10.59 g , 0.94 g708424042g 12.02 11.22 15.6 
+200g 7.45 g 0,90 gr7 0 8424.00g 8.1g 8.02 8.8 

_z20.92_55.94g_0.,6 _e027g1.64g_26.6g 50 0 0g 16.8 
0 D  

C.  

Tota1g100,00 g 0.83 g7.56g5044g100.0g10000g10000 

Ume 65 per cent of the gold Occurs ln the sizes 

above 150 mech, with lower assays and distribution be1oW that 

mesh. The need of fine grinding o  as measured by present day 

fine grinding practice, Is not indicated, While later test 

work showed that approximately 65 per cent of the gold Is 

"free milling," the screen analysis shows that its distribu-

tion follows closely ais° to the distribution of the Iron and 

sulphur (pyrite) in the sample.. 

• Microscopic_Examinationg 

Eight polishod sections, two from each sample, wore 

prepared and examlned under a melocting microscope for the 
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(Microscopic Exemination, conMd) 

purpose of determining the Character of the or 	Since the 

microscopic examination showed  ail four samples to have 

similar characteristics they will not be described separately. • 

qeng - 

'..fn . the polished sections gangue material Is a -

mixture of glassy quartz, dark greenish grey rock, and abun-

dant, eoarso to fine', pinkish white carbonate (calcite). & 

qualitative microchemical test for iron was applied to the 

last-named constituent and gave a very weak positive reaction. 

Ytk, tsllîe.  Winerals 

Metallization is moderately stoong and is 

represented by pyrito, magnetite and filmenita, Chalcopyrite, 

and gold.. Pyrite preponderates over all the others and in 

the only abundant metallic mineral visible ln the eight 

polished surfaces it occurs as coarse to fine crystals and 

grains disseminated unevenly through gangue. The two greatest 

dimensions of the largest crystal observed measure about 2 x 1.5 

mm. The other crystals range from that sise down to only a few 

microns in diameter but the coraser sizes predominate. Small 

amounts of magnetite  and  ilmonie are prenant as occaslona1 

to rare tiny grains ln gangue and pyrite, and a negligible 

quantity or cha71*Opyrits Is visible ln the same manner. 

Three tiny irregular particles of native gold were 

obearVed In the soctions The largest le approximately 60 

microns (-200 -1-200 Tyler mesh)  n  size and all occur ln 

apparently dense pyrite. (See Figure 1.) 

Lce 
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(Microscopic Examination, contld) - 

Figure 1. 

Photomicrograph of polished surface, showing a 
tiny knee-shaped particle of gold (white, rough pitted 
surface) in dense pyrite (light grey, smooth surface). 
Pits and fractures are black. 

This is the smallest cf the three grains of 
native gold observed; the black line is 10 microns in 
length. 

Oil immersion. X1500. 



Ct) El C; ^.11 ^ jCâ:d:t Q :Ç' :'Oj Test Reoultn,.

faYïi the test m1°),L Iâlvt9l^.'r'ing tlit.lalga%f3ati.onp it is

ontablishod that app:^^oxc.matealy 65 per cent of the gold in

the ore A "f1°e1o and omi.ea7.ablo to amn.l.gaz^at;g onu

p:C•c)v.fJ.dQ8 an 7.Xteypo7.^s`.+..v:r 'i.i1Ga7.i,s of vQC9f5v^.^s3.' iE'.g ttfaarly .i;wo°OW03

of the gol& `.C°hIs method a:(.. ao 7ar^,^Zsideti, a menoci of quick

^,^ayAne;nt for the gold pxrocluce;c3 0

Flr.at.,^.tion of the t}â..°i.:tngs from amalgamation, a5 in

Tt;aÎ,o liUo03 a2îi7. 5n gave a gt7od 4?vo.1'°all ï.'e€`..sUvary of th, goldo

A .imal1 flotation unit 5.xicwk?oraLl.j.lg the cleaning of the roiti&ur

cacaee3astrate, a,a in Torat No. 5, ah.ould be om^.^i,c3^^(:Wo It iria

ti3'ta.ggeated thc:>.t the clt,anr,z^^ concenta:°ate from tho flotation

oporatlan,ç Inv«lving 8.,7 per cent of the wol&t of the ore and

gold pev Von (1 94.50 per ton gold atasr,3€zyinza 2.7 ov_nooa

Q^.^5,00)i, RGuly be sh.'.?t3pr=?CZ to a s1'11eliser or t3:"eatad at one of

the rnil:i.:.i in :€1:iWand Lal.;:oo The 010ar:xev tailingM could be

fii tC.Y: T é' d for future t.°klopo. aa.! 4

Flotation of the ore directly, as in Tests W" 6 and

7, Gnzro rituch the saw raveral:L roooà erar an did the tests in.

Mift.% flotation r'fü1° p;ï't?l;fiLiod by wEtlgamationo As in TGhot No. 7,

a Ae.,a:RtesU c;oncentx°ato aBa €a,y'â., 12.2 onxrc,ss gold per ton

(Vt'AWO per ton at ilZK{ÎO) 1Vlils obtt.l.:b,S'1od from 6.1 per cent of

MG ore we?:1.ghGo `.I`hiK1 hip-;rf.1s'3Q product is decidedly a

sït1oliâin(.; proposition and the cleaner La:î_l:1.Fig6 could be stored

or shI;,rJpF'd ,7+o one of the Kirklan1"k. Lake mills for tre:lâebllenK

1<Ci:i.:l..qsl^ operations following the above teats Inco.s°-

porasf:S xag :i`1.oi a3: ican would ti^eC,p:i,.7:'s a aïaodorate plant exponditwe

t.i
tho ^ .t, r. aa^x^ ^.ybti^ ^^ .t. c^ ^;; ^ s, ^. crz t e^c.^^.?.,^.ps;x<<^nt,,

In T+.".'ats jVC9Ai 2 9g vd'sti.â'e aTiVîtIgmili:tJ oF7. was f6.3^ -

lnwec .̂^ by blanket concentration in Test No. 2 and by table

ons3.cc}^^rat.►.on in Teot %o, 9, the c?°sorall recovery was not,

^.^p high'aa in the precssd:î.z74, tssts but cost of operation and
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(Conciwdons from Tast'Reculto„ contd) - 

plant expenditure would be roducod to a minimum. 

In the tests the blellnkot operation and  th 	bling 

wore only carried out in single stago, but a series of 

blankets with tho concentrate cleaned on a separate blanket 

would undoubtedly raise the grade of concentrate  and  probably 

tho extraction. This would apply to the tabling operation 

also. 

Deponding on conditions, a tentative figure of 0.5 

6(1r ft of blanket  aima por ton of ore per 24 hours is allowed. 

The number of times por shift that the blankets are to be 

cleaned will vary thifJ. figure. A standard Ulifby—table has 

a capacity of 15 to 25 tons of ore  per 24 hours. 

While cyanidation of the ore or its products is not 

recommended e  due to the expensive plant required  for  efficient 

operation, Test Noc,  S waa made to show that the ore is not 

difficult to treat by this method. It can bo assumed with 

reasonable assurance that the lower grade concentrate and 

eleanor tailing would also  ho  amenable to cyanidation, ao 

that shipment of these products to Kirkland Lake would bo 

feasiblo. 

The final decision en the method of operation to ho 

adopted should he made on the basis of economics„ Influenced 

by a numbw7 of factors, the amount or capital available for 

plant outlay, alze of the ore body, and contracts for treat-

ment of concentrate. Any recommendations made herein are 

based entirely on the ore as repremented . by the sample 

recolvod. Any change in the grade of ore or the mineral 

as 	might alter partially or entirely the method of 

treatment. 



Total overall recovery, per cent  At  84.15 

DETAILS OF INVUSTTGATIVE TESTS 
te • 	 ! .rert 	 e+4,.. 

Te$t No. 1. 

1,000 grmmo, of ore was ground In a jar mill to 

81.8 per cent minuo 200 mesh. Pulp transferred to a jar mill 

and amalgamated for 1 hoir with 7 c.c. mercury, 0.5 gram 

lime, 1,000 c o o„ water, and two amall balln. Mercury 

recovered »  pulp filtered. Sampled and assayed. 

Reoults - 

Head sample, Au oz ./ton 	•.;..; 	0.795 
Tailings, 	 0,27 
Per cent recovowy of Gold 	66.04 

• Test No. 2. 

1,000 grams or  or  amalgamated as ,fLn Test No. 1. 

Mercury recovered and pulp treated, at  4ÀV to 1 dllutionp on 

a corduroy blanket table with a nlope of 2i1 Inches per foot. 

Products sent for assay. 

Re;lults - 

liend sample„ Au o.,./ton 
Amalg. tailings, 	(calo 
Recovery by amalgamation, per cent Au 

0.7M5 
= 0,272 
re, 	65.8 

Product 	g per 	.,, Au, . 	of gold, 
g cent goz./tong 	par çent  
g 	 g 

Blanket conc. g 13,0 g 1,12 g 	55 0 6 
Blanket tallingg 87.0 g 0 0145g 	46 A 

Total 	A100 0 0 g 0.272g 	100.0 

Further extraction on head by blanket, 
concentration, per nt Au 	18,35 

Test Wo, 3. 

1,000 grEin.;?, or ore amalgamated as In Test No. 1. 

Mercury recovered. Pulp 'filtered and repulped and trannferred 

to a flotation cell with the eollowing reagentng 

(Continued on next page) 



To Grinding 

Ï.fteda ash 
Reagent  No 301 
Reagent No. 208 
Pot. amyl xanthate 

Lb ./ton 

0.2 
0,2 
0.2 
0,2 

■••■1 

fea. 

To Plotation 

Plne oll 0.10 Condition. 3 mins. 
Float 7 mins. 
pH, 8,8 

Rosultsg 

(Detalls of InvootlgatIve 	conttd) - 

Rear,ents P&)(D0 ,.? 

Head samp1e 0  Au oz,/ton 	,,. 	0..795 
Amalg. tailing » 	(cale.) z-7; 	0.29 
Extraction by amalgamation, 

	

per cent Au rze 	03,6 

per 	/ tan g 	
• 

Products g  
g cent g 	"Tir g  Peg  S , g Att „ 

. 	 g . 	 . 	 . 	 . 	 . „ 	. 	 . 	 „ 
. Flet0 c one . . 17.0 .?, 1046 g 19.31 g 17 0 74 g 8602g 47.2g 99.0 

Flot . ta113..ng g 82 ,.2 ', 0 005 g 4.67 g 0.04'3g 13.8 g 52,8 g 1.0 
„ 	. 	 . 	. 	. . 	 , 	 . 	. 	. 

T o ta3, a 	100 ,, 0 g 0 „ 29 g 7027g 3019g10000s3.000 0 2100.0 

Further extraction on heads 
by flotation, per cont. Au 7:2; 31,37 

Ovorall recovery„ per cent Au 	94.97 

Toit No. 5. 

1 0 000 grams or ore amalgamated as In. Test No. 1. 

Puip traneeerred to flotation cal and floated with sanie 

reagent combination as in Toot No. 5. Concentrate was givon 

one stage of cleaning with 100 lb./ton of sodium silicate 

added. No othr reagonts. 

Resultsg 

Head assay, Au oz./ton. 	 0.795 
Amalgamation talling, Au oz ,/ton (cale.) a, 	0.285 
Extraction »  per cent Au 	 ,,,, 64,2 

(Continued on next page) 



Additional extraction on head 
by flotation, per cent Au 29,5 

0 0 2 
0 0 3 
0.2 

Lb ton  

CM 

Sodium silicate) 1.0 	Float 2* minu. 
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(Details of Investigative TeFJts, contd) - 

Products 
Dis'O:ermtlon, 

g per 	gOe./Ung Fer otira g 	rent 
g cent g 	AU g Fo : S g Au  

0 	 0 	 . 9 	 0 

	

0 	 0 

Cloaner conc. g 8.Y g 
Cleaner tailIng: 1103 g 
Plot tallinp; g ao,o g 

2 2270 g31 0 9 g33.7 g 02 0 4g 3907 94.5 
0,09 : 6.07g 0 0 93g 3.53 9.0: 303 
0.05 	4.40g 0.09: 14,1g 50.5: 2„4 

0 0 

Totals 
 

10000 g 0.205g 6.98g  5.11g100.0100.0:100.0 

Overall recovery, per cent Au 	 = 95.7 

M01 

Test No. 6. 

1,000 ;rama of ore ground to 81.0 per cent min= 

the follow- 200  Inefîh and transferred o a flotation coil rith 

in g reag ■1-) 1'1+,1 S 

Roae, Frnts Addedg 

To Gelndinc• 

Soda ash 
Reagont No. 301 
Reagent No, 200 
Pot  amyl xanthate 

To Flotation 

Plue oll 	 0 0 10 

To Cloaning  

pH, 9.5. 
Condition 3 mins. 
Ploat 	5 mins. 

'-----

-.... - — - - — - • ,,:r-s-,.....-5, ... :"-. .7  . - - — ,.../Ç-ii-i .,--c.t.-7y..--;;:r  - - ---7;  . --- raT ,,. ..396,-tiT r6ri. — - 

a 

Products ' 3 per 1 -E:-/UUi—Ti--'er céeiTiU e 	per cent 

	

g cent g 	Au g Fo g S g Au g Fe g S 

	

g 	s 	g 	g 	 0 	g . „ 

	

Cleaner con°, : 	 5.66s 15.34 g 45.2:50.21g 09 0 5: 34.3g 85,1 

	

Cleanor talling 	2. 55g 1.225g 15 ,e5g12„96g 3 0 4g 4.9g 9.1 , 
Flot. tallinpY 	92,002 0.065s 4.93g 0.21g 7.1g 60,8g 5.8 

	

g 	g 	. . 	. 

Total 	g 100 0 00g 0 0 042g 7.46g 30233s10000g10000:10000 

Test  No0 7 

A duplicate test to Toit No. 6. 

(Continued on next page) 



g 0 

ree 

Pulp filtered 

P74.-  

Additional .0 . .traction on heads 
by tabling, per cent Au ce) 5 

- e - 

(Dotails of Investlgativ Tests, eontd) - 

Resultes sl ._, —  
g Wei gelât ? A 6 L,, ayi73 	°' " 1) .'" ''''.3 .(-  • f'''' `• -- ....m5 vi-. .. DIA ,.i.on., 

Productm 	g por 	g02.3„/tong Per cent : 	por cent 
g cent 	2 	Au g 	Ifo g e„, 	g 	,u g Pe g 	0 

Cleaner conc. 2 
Cloîtner tailings 
plot toll'I.nv 

6.1 :12,20 :4$ .4 g48 0 35g 95,1g 55.9g 92. 
3.7 g 0.40 g 7.60: 2 074g 1.8: 5,9: 3,1 
90.2 g 0.045 	4.90g 0 016g 5.1g 60 0 2: 4„6 

e 	 Weeve nu, 	 e 	 an, ectrItCe 	 ti...heanon ei.Venr.e.. 	 •• ■.> 	 tet,, 

g 
Totala 	100.0 g 0.799 g 7.36: 3.19310000:10000:1000Q 

Test No. 8. 

1,000 grma ore geound to 810 per cent minus 200 mosh 

and cyanJ,ded for 48 hours at 2 to 1 di1ut5.0n. 

and assaod. 

Rosultag 

Aasay heado, Au oz./ton 	= 0,795 
Assay roalduo, Au 0%./ton  
Per cent extraction of gold  
Na0N consumed, lb ./ton ore . ..,.: . 0,60 
CaO consumod„ lb./ton ore r...-- 	2,48 

6.j 

Test Poo ÇD. „ _   
1,000  crame of ore amalsamated in the usual mannor. 

Amalgamation tailings run over a laboratory Wilfley 

table with mIddling product re-run. 

Results: 

Assay of heads, Au oz./ton 
Assay of amalg, tallins, Au ce ./ton 
Extraction of gold, per cent 

0.795 
0,283 
64.4 

(calc o ) 

Products 
:Wei.g.bt9 	A S S a,7 2 	. . D:Utribution, 
: .ent 
: cent e 	Au g Fo : S u Au g Fo g S 

. 	 . . 	. 	: 	 .  
Table conc. g 	5,5 e 3.26 :3900633507 : 65 0 3s *A.9: 61 0 5 
Table tèllin/7. e2)4,5 g 0.11 g 5.54s 1. -5 g 36.7s 70.1: 38.5 

. 	. . 	g 	. 
Totale 	g 100.0 g 0,203g 7 0 58: 3.19e100.0g100.00100,0 

Overairrecovery„ per cent Au 	 86.9 

000000 000 000 

00000000 

00 
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