
M r .  J. E. McMynn 
Deputy Minister 
Department of Mines and 

Petroleum Resources 

- 

' DEPUTY MINISTER OF Mdl%Fi-!S 
& P E T R O L E U M  RESOURCES 

RE: Letter of November 4, 1974 (attached) 

- ~ -  

NAME: Minto mine 

LOCATION: 
northeast of Gold Bridge, British Columbia (see accompanying map). 

Situated on seven Crown-granted mineral claims, 5 miles 

Lot 5600 Omega owned by: 
560 1 Omega # 1  
5602 Orrlega #2 c /o  Mrs. Marguerite Wiles, 
5603 Omega #3 R .  R .  1, 
5604 Omega #4 Nanoose Bay, British Columbia 
571 9 Alpha Fraction 
7078 Jack Fraction 

Minto Trading & Development Co. Ltd. , 

Most of the working:; are on Omega # 1  . 

HISTORY OF PRODUCTION: Between 1934 and 1940 the mine produced 
88,902 tons of ore, the metal content of which was: 17,558 ounces of gold, 
50,584 ounces of silver, 21,327 pounds of copper, and 124,421 pounds of lead. 
Subsequent exploration on the lowest levels has failed to locate more ore. 

4 

DESCRIPTION AND HISTORY OF DEVELOPMENT: The property i s  underlain by 
basalts, ribbon cherts, and argillites of the Fergpsson Group which are intruded by 
a number of north-trending feldspar porphyry and andesite dykes. The 
mineralization i s  genetically related to the dykes and one of them, known as the 
Minto dyke, forms the hanging wall  to the principal vein. 

The principal vein strikes north and dips east at about 75 degrees. 
I t  follows the sheared lower contact of the Minto dyke and the underlying sedimentary 
rocks. The vein i s  quite persistant, :3 to 4 feet wide, and well  mineralized with 
arsenopyrite , pyrite , sphalerite , stibnite , galena , cha Icopyrite , tetrahedrite , and 
pyrrhotite. 

The vein was developed for a strike length of about 1,000 feet 
on four adits, the lowest of which i s  now beneath the level of Carpenter Lake. 
A winze from the lowest level (20101 feet elevation) permitted deveiopment of 
the vein on three lower levels, givinlg the vein a total depth of 800 feet. 



Exploration from the lowest level beneath the adit workings gave poor results. 
Mpst of the ore had been stoped out s by 1937, when the mi l l  was shut down. 

In  August, 1941 , an op  ion was taken on the property by 
Pioneer Gold Mines Ltd. , but dropped in  early 1942. 

CONCLUSIONS: Clearly the mine was a profitable venture some years ago. 
However, no mineralization worthy of note was found in  exploratory dr i l l ing 
on the lowest level and the mineralization was presm t only for a known strike 
length of 1,000 feet. Moreover, the four lowest levels are now beneath river 
level and probably flooded. I cannot see that i t  would be a good exploration 
bet now. 

This report was written without personal knowledge of the 
property. The opinion expressed abave i s  based on a thorough search of the 
available information in the Department's files. 

Respectfully s$imitted, 

'LJ 
David E. Pearson 
Geologist , Geological Division 
Mineral Resources Branch 
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E-R-1 Nanooze Bay, B. C. 
Fovember 4, 1974 

K r  E. itk N y n n  
B p u t y  X i n i s t e r  of Mines 
Parl iament  Bui ld ings ,  
V i c t o r i a ,  B. C .  

Bar M r  h!c Vynn: 

h!ay I in t roduce  myself- Mrs Marguerite W. Wiles 
former ly  o f  n"into Kine R. C.  in  t h e  Bridge River  Val ley.  

If you r e c a l l  during t h e  time you were manager 
of Bralorne Mines i n  t h e  y e a r  1960 you o b t a i n e d  an o p t i o n  on 
my E and K. claims a d j o i n i n g  F i n t o  Yine. 

I a~ now w,*a?.ing t o  you Mr Mc M y m  if you 
would be i n t e r e s t e d  i n  buying my %?into F ine  8 Crown Granted 
M.C'e. I r e f e r r  t o  t h e  o2.d name f o r  your  informat ion .  The se"" 
prope r ty  i s  under t h e  name of Mint0 Tmding and Development 
Compny Limited.  The Com+ny has  been kept  i n  good s t and ing  
wi th  t a x e s  pa id  t o  date. 

A s  you know i n  t h e  two y e a r s  t h a t  M n t o  F ine  
ooe ra t ed .  i t  produced over  e i g h t  hundred thousand in gold  and 
e i g h t y  thousand i n  s i l v e r ,  a l s o  cons ide rab le  copper,  lead and 
z i n c .  

I have t h e  Tacoma Smelt ing Returns ,  e t e . ,  

B i l l  31 has prevented me f rom sel l ing t h i s  proper ty .  

I a m  a wid.ow struggling t o  h o l d  t h i s  p r o p e r t y ,  and 
am open t o  your  o f f e r  r e g a r d l e s s  of p r i c e .  

F u r t h e r  in format ion  may be ob%ai.ned upon r eques t .  
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AVINO MIMES 6 R€SOUWES l m , ( A V O - V ) T -  1 15 
producing Miso Group of claims, located near Goldbridge. just 110 la northeast  Of Vancouver. 8.c. 
The nlne has been developed on seven levels by some 6.000 feet o f  wrkings. nine production bet- M i t W  

-' 
BWILORNE GOLO - Avino Mines 6 Resources Ltd.  president. Louis Yolfln has announced the purchase O f  the  fOmr1Y 
CAMP ENTERED 

1931 and the ear ly  1940's total led 83.960 tons grading 0.34 oz.gold per ton. In 1936. the B.C. MlnfStW O f  

Report s ta ted tha t  sampling of the 400 level over a length of 152 f e e t  and across an average width of 5 feet. 
1.66 02.  gold per ton. 

Avino now plans a program of rehablll tation. w i t h  geological mpping. surface VLF - electroaagnetic S W W S  
geochemical surveys to  be followed by trenching and dr i l l ing .  

There has been a considerable recent revival of interest In the BralorncPioneer Gold Camp. Recent nm 
discoveries i n  the area by the adjoining Levon Resources. In which Avino holds a large sham interest. has OttraCtm 
many major companies and work on these properties I s  pmsently underway. 

As this program is gett ing underway, the mlning operation In Mexico I s  contlnulng to expand with Ball 11111 
A0 

being installed.  

f i b  3 

Avino purchases former 
producing , z Minto property 

~ W L i Z j L l ~  I 'Y&- 

- 
VANCOUVER, British Calm 

h-The Minto gmup of claims, a 
former gold producing property 
located near Goldbridge, just 66 
miles northeast of Vancouver, Brit- 
ish Columbia, has been purchased 
by Anno Mines & Resources Ltd. 
The company plans a program of 
rehabilitation and exploration on 
the claims. 

The mine has been developed on 
m e n  levels by some 6,OOO feet of 
workings. Mine production be- 
hveen 1031 and the early 1940~ 
totalled 83,860 tons grading 0.34 
ounces of gold per tan. In 1936 the 
B.C. MinisterofMines Report stated 
that sampling of the 400 level over 
a length of 152 feet and acms~ an 
average width of five feet w y e d  
1.66 ounces of gold per ton. 

Avino now plans a program of 
rehabilitation, with geological m a p  
ping, surface W-electromagnetic 
surveys, and geochemical surveys 
to be followed with trenching and 
drilling. 

There has been a considerable 

revival of interest in the Bralome 
Pioneer gold camp that produced 
more than four million ounces of 
gold. An extenshn explontlon pm 

C o n l l " ~ 4 n  pap  h O  

~~ 

Avino Mines " '';;,?;;;; 
Continued from Dage.1 

gram is now undenvay and is believed to 
hold an outstanding potential for success. 

Recent new discoveries in the m a  by the 
adjoining Levon Resources, of which Avino 
holds a large share of interest, has attracted 
many major companies and work on these 
pmpeflies is presently undenvay. 

As this program is getting started, Avi- 

no's mining operation in Mexico is continu. 
lng to expand with the present addition of 
ball mill X4 being installed. The mine is 

continuing company hopes at a satisfactory the price of rate silver and will the 
i n c r e ~ ,  A separate repofl on the Mexican 
operation is  elrpected to be issued 
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Ore Dressing and Mtstallurgical Investigation No. 589 

ARSENICAL GOLD ORE FROM MINT0 GOLD MINES, LIMITED, 
BRIDGE RIVER IDISTRICT, BRITISH COLUMBIA 

Shipment. A shipment of one eack of ore, net weight 100 pounds, 
was received June 1, 1934. The sample was submitted by Warren A. 
Davidson, Superintendent, N b t o  Gold Mines, Limited, Bridge River, 
British Columbia. 

Samples showing the more heavily mineral- 
ized portions of the ore were selected and exanlined niicroscopicttlly to  
determine the metallic minerals and their modes of occurrence, and for 
this purpose six polished sections were prepared and examined under the 
reflecting microscope, In addition, the hand specimens were examined 
with the binocular microscope. 

The gangue consists of fine-textured grey to  white quartz and patches 
and veins of impure grey to white dolomite (or ankerite?), with inclusions 
of dense, fine-textured, dark grey country rock. A bright green trans- 
parent mineral occurs as fine stringers and spote in the dolomitic gangue, 
and this is probably mariposite. 

The distribution of the metallic minerals is very erratic and spotty, 
and no two polished sections show quite the same mineralogical features. 
RIuch of the ore is barren of ore minerals, whereaa some portions show 
marked concentrations of tbe sulphides, usually in the form of heavily 
mineralized stringers. In  their order of abundance in the sections examined, 
the ore minerals present are: pyrite, arsenopyrite, pyrrhotite, stibnite, 
sphalerite, unknown mineral “A”, tetrahedrite, chalcopyrite, native bis- 
muth, galena (?), and native gold. 

The two 
former sulphides are often rniuch shattered and brecciated, and pyrrhotite 
commonly invades and replaces pyrite. All three minerals have been seen 
to contain fine veinletas of dolomitic gangue. 

Stibnite is very abundant in one section. It occurs &B thick elongated 
crystals and groups of crystah in a dolomitic gangue, and does not appear 
to be associated with other ore minerals. 

Sphalerite, although present in only a small m o u n t ,  is rather wide- 
spread in association with the other sulphides. It occura as small irregular 
graine, and invariably contains numemus tiny dots of chalcopyrite and in 
8ome places also of unknown “A” and galena (?). 

Charadem‘stics of the Ore. 

Pyrite, arsenopyrite, anid pyrrhotite are locally abundant. 
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Unknown “A” occurs as small irregular grains that are often isolated 
in tbe dolomitic gangue but are more rarely associated with sphalerite, 
tetrahedrite, and arsenopyrite. The following tests obtained on the 
mineral show tha t  i t  is either jamesonite (4PbS.FeS.3SbS,) c)r a mineral 
closely allied in properties and composition. 

Colour-galcna-white. 
Hardnesa-mft; B. 
Crossed nicolmtron I animtropic. 
Etch testa: HNOr-fi~erentially iritieecent to black. 

HCI, KCN, FPCI,, HgZlpneptive. 
Microchemical analysis: S-posi tive-strong. 

KOH --slowly tarniahes brown-rube grey. 

6b-poei tive-etrong. 
Ae-trace. 
Bi-trace (1). 
Fe--positive to tram. 
PWoubtful-one test positive. 
Co, Xi, Cu, Se, Te-ni l .  

Tetrahedrite occurs in very small amount a9 small grains associated 
with sphalerite, unknown “A” and galena (?). Riicrochemical tests failed 
to reveal the presence of silver in this mineral. 

Chalcopyrite is very small in amount,, and its only mode of occurrence 
is as tiny dots in sphalerite. 

A very small amount of native bismuth is present as small irregular 
grains in pyrrhotite, and more rarely in unknown “A”. 

A few tiny irregular grains of a mineral closely resembling galena were 
~ e e n  in sphalerite and rarely in pyrite. ‘l’heir identification is not positive. 

Native gold was not seen in any of the polished sections. Examination 
of the hand specimens under the binocular microscope, however, showcd 
a number of mall flakes and grains of native gold occurring in a nnrrom 
discontinuous stringer of vcry dark quartz in light quartz. It is not known 
to what impurity the dark quartz owes its colour. 

Assays show tha t  the ore contains over two ounces of silver to  the ton. 
No silver mineral was identified, but  i t  is possible that such a mineral is 
present, or tha t  the silver occurs in the tetrahedrite or galena (?). 

Gold.. ......................................................... 1-30 oi.!ton 
Silver ........................................................... 2-43 
Copper .......................................................... 0.06 per,,cent 
Iron ............................................................ 6-19 

Lead ........................................................... 0.17 
Zinc ............................................................ 0.70 “ 
Antimony ....................................................... 0.10 
sulphur ......................................................... 4.76 :: 
Ineoluble ........................................................ 44-14 

Assays of the ore showed it to contain the following: 

Areenic ......................................................... 1-40 :: 

EXPERIMENTAL TESTS 
A series of small-scale testa was made on the ore to determine how it 

ahould be treated to recover the gold from it. The work consisted of tests 
by concentration, amalgamation, and cqyarlidat ion, both alone and in 
combination. The highest recovery obtained by flotation was 92.9 per 

., cent of the gold in a concentrate amounting to 20.6 per cent of the weight 
of feed used. The  average grade of the concentrate wm 5 oiinces gold 

per ton : 
of the g( 
ext ractic 
be raise( 
tabling 4 

Det 

San 
were grc 
pulps w 
to 200 1 
as the o 
in size ( 

Thl 

3. 4:. - 484- 6: - 65+m 
--100+15( 
-150+2W - 20( 

A t  
floated. 
small a 
practic; 

Cil 
<: 

v 
6 

Re 
t 

6110-i 



I .  

1 ated 
!ri tc, 

the 
mal  

. . . . . . . . . . . . . .  , .  

I .  

63 

per ton and 9 . 7  per cent arsenic. Ety plate amalgamation 26-2 per cent 
of the gold was recovered. By straight cyariidation of the ore the highest 
extraction of thc gold obtained was 87-3  per cent. This figure could not 
be raised appreciably by amalgamating the ore before cyanidation, or by 
tabling out and regrinding and re-cyaniding the sulphidee. 

Details of the tests follow: 

C RINDABILITY TE8TB 

Samples of the ore, dry-crushed to pass through a714-mesh screen, 
were ground in ball mills for periods of 15, 20, 25, and 30 minutes. The 
pulps were filtered, dried, and passed. through a series of screens from 48 
to 200 mesh in Rize. The fractions caught on each of the screens, aa well 
aa the one passing through the last scireen, were weighed and the reduction 
in size of the ore particles determined. 

The results of these tests are summarized as follows: 
t 

I I 1 I 

1ti-minute I 20-minute I %minute I wminute 
{pinding grinding grinding grinding Weight, per cent 

- -- 
+ 48 meah .............................. 0.3 .................................... 

1-3 

-loo+ 150 16.1 
-150+200 " .............................. 23.4 25.1 23.0 17.4 

- 48+ 65 " .............................. 0.1 ........................ 
2-8 1.6 0.2 - SS+lOO :: 10.1 
8.6 6.0 2.8 

-200 .............................. 48.8 63.4 69.4 79.6 

To tal... .......................... 100.0 100-0 100.0 100.0 

.............................. .............................. 
-- 

FLOTATION 
Test No .  1 

A sample of the ore was ground 69.4 per cent through 200 mesh and 
floated. An attempt a t  selective flotation mcts made, but owing to the 
small amounts of copper, lead, zinc, m d  antimony present,, this w m  not 
practicable and the test was finished as a bulk flotation test. 

Charge to Ball Mill: 
Ore.. 2,000 grms. -14 mesh. 
Water ........................................... 1,500c.c. ........................................... 
60deaeh.... .................................... 4.0 Ib./tosr. 

Reagenls to CeU: 
. .  

Copper-Lead-A d i m m y  

Zinc 

W i u m  cyanide. 0-10 lb./tp ............................................. ............................................. C W Y b C  8cid*-.. 0.01 

Copper sulphate .............................................. 1-0  I b . / p  
W i u m  Aerofloat 0.10 
Pineoil ...................................................... 0.025 ............................................ 

Pvrite 
Potaaaium amyl xanthate... ........... ,.. .................... 0.10 Ib./$m 
Pined. ...................................................... 0-025 

611o--M 
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SUm77Ulry: 

I I I 
Diatribu tion of preciour 

Weight, metals, per cent 
per cent 

Product - 

Concentrate.. ........................ 
Tailing.. ............................. 

........................... 100-0 Feed (cal.) 
97.6 
2-4  

100.0 
I I I 

Ratio of concentration4.85 : 1. 
The concentrate aesayed 9.7 per cent areenic. 

Test No. c' 

floated. In thia test no attempt at selective flotation waa made. 
A sample of the ore was ground 69.4 per cent through 200 mesh and 

Charge to Ball Mill: 
Om ........................................... 
M i n e w  "A" .................................. 0.05 

2.000 grms. -14 mesh. 
Sodaash ...................................... 4.0 Ib.[ton. 

Reagents to Cell; 
Potassium amyl xanthate.. ................... 
Pineoil ....................................... 0-10 

0.10 I b . / p .  

Summary: 

Distribution of precious 
metsle, per cent 

1 k9;:: 
Assay 

Weight, - 
per cent Au . Age 

Product 

or./'ton or./ton A' - -- 
Concentrate.. ........................ 16.4 7.0 14.50 78.6 
Tailing.. ............................. 84-6 10.35 0.20 21.6 ........................... Feed (csl.) 100.0 1.37 2-10 100.0 100.0 , 

~~ 

Ratio of concentration-6.49 : 1. 

PLATE AMALGAMATION AND FLOTATION 

Test No.  14 
A sample of the ore waa ground 69.4 per cent through 200 mesh in a 

ball mill and then passed over an amalgamation plate. The amalgamation 
tailing was conditioned for 5 minutes with copper sulphate and ~ o d a  ash 
andbthen floated with potassium amyl xanthate and pine oil: Lu..-J 

Charge to Ball Mill: 

Reagents to Conditioner: 

Reagents to Cell: 

Ore ........................................... 
Water ......................................... 1,5000.0. 

80daaeh ...................................... 4.0 Ib.!ton. 
&pper SUlpheb ............................... 1.0 

Potassium amyl xanthate.. ................... 
Pineoil ....................................... 0.50 

2,000 grms. -14 mesh. 

7 0.10 Ib.[toa. 

Sun 

Flotation c 
Flotntion 1 
Amalgame 

Recov 
Recovt 

I 

A S: 
ball mill 
eolu tion 
aasayed 

Chcl 
Or w; 
80 
AE. 

Rea 
PG 
CC 
Pi. 

SU?. 

Flotation a 

Flotation 1 

Feed (cal. 
Tailing cy. 

A S  
ball mil 
inches I 
agents: 

Sr 
At 
c; 4 

. ' I? rJ ; 
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Summary: 

Distribution of precious 
Assay metals, per cent Weigh t , 

per cent 
os./ton oz./ton --- I A& 

Product 

84.5 1 ii:: 1 618% 1 ':{!! 1 I 15-6 
Flotation concentrates.. 
Flotation tailing.. .................... 100.0 

.............. 
lW*O 100.0 Amalgamation tailing (d.) .......... 

I I I I 

Recovery by amalgamation: (1.30-0-96) + 0.0130 - 26.2 per cent. 
Reoovery in flotation concentrate: (100.&26.2) I 54 - 39-9 per cent. 

FLOTATION WITH CYANIDATION OF FLOTATION TAILING 

Test No.  19 
A sample of the ore wm ground 69.4 per cent through 200 mesh in a 

The flotation tailing was then agitated in cyanide 
All products were 

ball mill and floated. 
solution, 2.0 pounds per ton KCN, for 24 hoiirs. 
asaayed for gold. 

Charge to Ball Mill: 
Ore. .......................................... 
Water ......................................... 1,600 C.C. 

Aerotloat No. 31 ............................. 0.07 

Potassium amyl xanthate.. ................... 
Copper sulpha te... ............................ 1.0 
Pineoil ....................................... 0.10 " 

2,000 grms. -14 mesh. 

Soda ash ...................................... 1.0 lb.!ton. 

0.10 lb.!ton. 
Reagents to Cell: 

Summary: 

Product Weight , w0 cent or./ton 

I-- I 
Flotation concentrate.. ........... 12.1 8-12 

87.8 0.23 Flotation tailing .................. Feed (cal.) 100.0 1.21 
87-6 ! 0.12 Tailing cyanided.. ............... ....................... 

Reagente 
Distri- consumed, . 
bution Ib./ton of gold, 

percent KCN 
-- 

83.3 
16.7 

100.0 
8.0 1.9 

BLANK:ETING A N D  FLOTATION 

Test No.  $0 
A sample of the ore was ground 63.4 per cent through 200 mesh in a 

ball mill and then passed over a corduroy blanket set at a slope of 2 - 5  
inches per foot. The blanket tailing was floated with the following re- 
agent s : 

Soda ash ............................................... ;. ....... 
Aerofioat No. 31 ................................................ 0.07 (( 

1.0 ib.(,ton. 

. Pohesium amyl xanthate.. ..................................... 0.10 Ib.!:on. 
Copper sulphate.. ............................................... 1.0 

. Pineoil ..................................................... 9-26 
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Summary: 
I 

I I I Distri- 
Weight, Aesay, botion Product per cent Au, ox./ton of gold, 

per cent - 
..................................... 9.6 10.79 67.3 

Blanket concentrate.. ..................................... 3.56 19.4 .......................................... 82.0 0.25 13.3 
Flotation tailing.. 100.0 ................................................. 100.0 1.54 Feed (cal.) 

Flotation concentrate.. 8 . 1  

. 
FLOTATION AND BLANKETING 

Test No .  21 
A sample of the ore 'was ground 69.4 per cent through 200 mesh in a 

ball mill and floated. The flotation tailing was passed over a corduroy 
blanket set at a slope of 2.5 inches per foot. Samples of the blanket tailing 
were cyanided for periods of 24 and 48 hours. All products were assayed 
for gold. 

Charge to Ball Mill: 
......................................... ....................................... ore.. 

Water.. Soda ash... ................................... 
W i u m  cyanide ............................... 

2,000 grms. -14 meah. 
1.500 C.C. 
1.0 1bJ't.m 
0.10 

Reagents to Cell: 
Copper sulphate ............................... 1.0 lb.(4ton. 
Yotaaeium amyl xanthate.. ................... 0.10 
Pineoil ....................................... 0.10 

Summary: 

I Distri- I I 
Product 1 n'eight, I Assay, I bution 

per cent Au, or./ton of gold, 
per cent - 

7-74 42.3 
Blanket concen .................................................. trats... 85.3 0-35 19.7 

100.0 
Tailing.. 1.52 

.................................... 8 .3  Flotation concentrate.. 9.02 38.0 

Tadmg cyanided.. ........................................ 

.................................... 6.4 

........................................... 100.0 Fe+ (~81.) ...... 85.3 0.17 10.1 

Test N o .  22. 
A sample of the ore was ground 6!3.4 per cent through 200 mesh in a 

ball mill and floated. The flotation taiiling wa8 then passed over a corduroy 
blanket set at (L dope of 2.5 inches pcr foot. From this point this test 
differs from Test No. 21 only in the matter of the reagent combination. 

Charge to BalZ JZiU: ........................................... 2,000 grms. -14 mesh. ore 

W i u m  oyanide 0.10 

Water ......................................... 1,500~.0 .  
8daaah  ...................................... 4.0 lb.!,bn. .............................. 

, -  

Flatntic 
B In n ket 
Blanket 
Feed (c 

A 
200 ni 
over : 
produ 

c 

zi 

Flotati 
Blanke 
nlunke 
Feed (1 - 

I 
200 n 

1 

200 r 
a cor 
from 
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Reagents to Cell: 
Copper aulphe b... ............................ 1 -0 lb.!,bn. 
M'ater-gRs tar.. ............................... 0.09 
Potassium ethyl xanthate.. ................... 0- 10 " 

Pine od ....................................... 0.10 " 

Summary: 

I 

Product Weight, 
per cent I 

6.27 61.1 

6.6 
100.0 

33-11 
.................................... ..................................... ......................................... 

18.2 Flotation concentrate.. 
B lnnket concentrate.. 
Blanket taili ng... Feed (cal.) ................................................ 

Test No.  26 
A sample of the are was ground approximately 90 per cent through 

The flotation tailing was then passed 
All the 

200 mesh in a ball mill and floated. 
over a corduroy blanket set st a slope of 2.5 inches per foot. 
products were assayed for gold. 

Charge to BaU Miill: 
Ore ........................................... 
Water ......................................... 1,600 C.C. 
Sodaaah ...................................... 4.0 lb./uton. 

2.000 grma. -14 meeh. 

M i u r n  oyanide ............................... 0.2 

Copper sulphate ............................... 1-0 Ib.[,ton. 

Potassium ethyl xanthate.. ................... 0.10 " 

Reagent8 lo C e k  

Water-gae tar ................................. 0.09 

Pineoil ....................................... 0.10 " 

Summary: 

Dig tri- 
Weight, Assay, bution 
per cent Au, or./ton ofgold, 

per cent 
Product 

17.2 68.11 ................ ................... 22.4 
4 - 9  

9.1 

Flotation concentrate.. ,, 
Blanket concentrate.. 77.9 
Blanket tailing 

..................................... 
............................................ --I- 100.0 Feed (-1.) ................................................ 100.0 

' A screen test of the blanket tailing showed it to  be 87-5 per cent through 
200 mesh. 

Test No.  27 
A sample of the ore was ground approximately 90 per cent through 

The flotation tailing mas passed over 
This test differs 

200 mesh in a ball mill and floated. 
a corduroy blanket set at a slope of 2-5 inches per foot. 
from Test No. 26 only in the matter of the reagent combination. 
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, . .  Charge to Ball Mill: 
. . _ I  ' Ore ........................................... 1,000grma-14 mesh. . 

Water .................... :. .................... 750 C.C. 
Sodamh ...................................... 3.0 Ib.!,ton. 
Sodium cyanide ................................ 0.10 

Reagents to Cell: 
Barrett No.4 ................................. 0.18 lb.!,(ton. 
NO. 208 ....................................... 0.20 
Potassium ethyl xsnthats ..................... 0-20 
Copper sulpha te... ............................ 1-0 
Pine oil ....................................... 0.025 " 

Sumrnnr y : 
c 

I 
Product Weight, I per cent 

Flotation concentrate.. .................................... 
Blanket concentrata.. ..................................... 
Blanket tailing ............................................ 
Feed (cal.) ................................................ 100.0 

Assay, 
Au, or./ton 

4.48 
1-34 
0.06 
1.20 

Distri- 
bution 
of gold, 

' per cent 

91.6 
6 .0  
3.6 

100.0 

L--. _____. ...... 

BLANKET CONCENTRATION 

Tests A'os. 16, 16, 17, and 18 
Samples of the ore were ground 48.8, 63.4, 69.4, and 79.6 per cent 

through 200 mesh in ball mills and passed over corduroy blankets set at a 
elope of 2 - 5  inches per foot. The products were assayed for gold. 

Summarg o j  Tests Nos. 16 to 18: 

....................................... 
Tailing. .......................................... 83.6 33.1 
Feed (cal.) ........................................ 100.0 1.34 100.0 

16 Concentrate ....................................... 17.355 61.9 
38-1 
100.0 I 6:; I 0.55 1 Tailing.. ......................................... 

1.37 Feed (cal.) ........................................ 100.0 

17 Concentrate ....................................... 12.84 6 4 4  
Tailmg ........................................... 93.8 0.47 35.6 ........................................ 100.0 1.24 100-0 

18 Concentrate 19.425 68.7 
Tailing.. ......................................... 94-8 0.485 51.8 

...................................... 100.0 1 -47 100.0 ! ,  

8.2 

Feed (cal.) 
....................................... i. 6.a 

Feed (cal.) 

I HYDRAULIC CLASS:[FICATION 

Test No. 13  
A sample of the ore was ground 63.4 per cent through 200 mesh and 

, passed through a hydraulic clmsifier where coarse gold and heavy minerals 
'were allowcd to settle out against a slowly rising current of water. This 
test is intended to  give some idea of the results to  be expected from the 
use of a hydraulic t rap in practice. 

i 
t 

dS -2 

1 . .  

. ,  

Sum 

Claesifier 0' 
Clessifier 0' 

Feed (cal.) 

In t 
through 
each we 
periods c 

Sun 

Tt 

3 ......... 
4. ........ 
6. ........ 
6. ........ 
7. ........ 
8. ........ 
9 ......... 

10 ......... 

Sax 
screens, 
t3am plec 
in cyan 
tailings 

Stl 
1 

11 ........ 
12.. ...... 

.. - 



69 

Summary: . 
I 

Product 

Classifior oversize.. ....................................... 
Claeaifier overflow ........................................ 
Feed (cal.) ................................................ 

Weight. Amay. 
percent Au, oz./toi 

14.91 

100.0 1.26 

Distri- 
bution 

of K O l t l ,  
pcr cent 

54 .5  
45.5 

100.0 

CYA.NI DATION 
Tests Nos. 3 to 10 

In  this series of tests four lots of the ore were dry-crushcd to pass 
through 48-, loo-, 150-, and 200-mesh screens, respectively. Samples of 
each were agitated in cyanide solution, 2.0 pounds KCN per ton, for 
periods of 24 and 48 hours. The tailings were assayed for gold. 

Summary of Tests Nos. 3 to 10: 

Peri+ of 
Test No. zEi, agr ta tion, hours 

........................ ........................ ..... ................... ........................ ........................ ........................ ........................ ....................... 

8. -48 
4. -100 
6 ; -150 
6. -200 
7. - 4 3  
8. -100 
9. -150 

10.. -200 

24 
24 
24 u 
48 
48 
48 
48 -- 

Tailing Ex- 
traction. 

ot./ton per cent 

I 
0.21 83.8 
0.17 86-9 
0-17 86.9 
0.165 87.3 
0.215 83.5 
0.18 86.2 
0.18 88.2 
0.176 86.6 

Reagents 
consumed, 
lb./ton ore 

BARREL AMALGAMATION AND CYANIDATION 

Tests Nos. 1 I and 18 
Samples of the ore, ground dry to pass through 48- and 100-mesh 

wreens, respectively, were barrel-ramalgamated for thirty minutes and 
sampled for assay. Portions of the amalgamation tailings were agitated 
in cyanide eolution, 1.0 pounds KCN per ton, for 24 hours. The cyanide 
tailings were also assayed for gold. 

Summary of Tests Nos. 11 and l t e :  

Test No. 

11 ................................... 
la. .................................. 

I I I 

consumed, 
lb./ton ore 

-- KCN I-=-- 
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CYANIDATION WITH TABLING 

Tests Nos. 23 and 24 
In  each of these tests a sample of the ore was ground approximately 

80 per cent through 200 mesh in a ball mill and agitated in cyanide solution, 
1-0 pound KCN per ton, for 24 hours without lime. The cyanide tailing 
was then sampled and assayed and the remainder of i t  passed over a small 
concentrating table. The table concentrate was reground and agitated 
in cyanide solution, 5 - 0  pounds KCN per ton, for 48 hours. A11 product4 
were assayed for gold. Assays of the cyanide tailings from the ore were 
0.34 and 0.185 ounce per ton in gold, respectively. 

Summary of Test No. 93: 
I 

Product Weight, Aasap Di8tribu- 

per cent  pet cent AU,  or./ion tion 0' gold* 

Table concentrate.. .................. 
Table tailing ......................... 
Table feed (cal.).. ................... 
Table concentrate cyanided.. ........ 

21.1 
78.9 

100.0 
21.1 

1-04 69.8 
0.12 30.1 
0-31  100.0 
0.325 ............ 

Reagenta 
consumed, 
lb./ton ore 

KCN 

4.2 .......... .......... .......... 

Extraction by cyanidation of ore ................................... 76-2 per cont 
Extraction by cyanidation of table concentrate. .................... 11.4 - 

Total extraction ........................................ 87.6 "I 

Summarv of Tecrt No.  84: 

Product 

I I I 

I - - -  - - ~ -  I KCN I CaO 
I I-- I I-- I 

Table conmotrate .................... 
Tablo hiling ......................... 
Table feed fcal.) ...................... 
Table concentrate cyanided.. ........ 

0.46 8.25 
42.3 .......... .......... 

0.34 

Extraction by cyanidation of ore.. ................................. 85-4 per cent 
Extraction by cyanidation of table concentrate.. ................... 2.2 " - 

Total extraction ...................................... 87.6 '' 

CYANIDATION WITH PELEAERATION 

Test No.  66' 

A sample of ore wa8 ground approximately 80 per cent through 200 
mesh in a ball mill and then rrerated for 4 hours in a Denver super-agitator. 

"Cyanide and lime were then introduced, a d  the  pulp agitated in a large 
bottle for 24 hours. 
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Results: 
Food a m p l e  ................................................ Au, 1s.W os.,(toa Cyanide tailing.. ........................................... Au, 0.18 

Extraction ................................................... .80-2 pcr cent 

Reagenta consumed ...................................... .RCN, 2.0 l b . / p  ore 
CaO, 1.7 

It will be observed that  pre-aeration reduced the amount of reagents 
consumed, although it did not improve the extraction. 

CONCLUSIONS 

Although the results obtained from the teste carried out on this ore 
have not been particularly satisfactory, they 8ecm to indicate two possible 
methods of treatment: straight cyanidation, on the one hand, and con- 
centration by flotation and bilanketing, the concentrate t o  be treated at a 
smelter, on the other. 

The best extraction obtained by cyanidation of the ore was 87.6 per 
cent of the gold. The ore iin its natural &ate is sufficiently alkaline to 
be cyanided without the addition of lime but, owing to its carbonate 
content, will consume 15 or more pounds of lime per ton of ore if lime be 
added to it. In Tests Nos. 23 and 24 the ore, ground approximately 80 
per cent through 200 mesh, was agitated without lime and in each case 
during the ore agitation period 3-2 pounds KCN per ton of ore was con- 
sumed. In  Test No. 5, with perhaps a little finer grinding, cyanide con- 
sumption was about the same but nearly 15 pounds of lime was consumed. 

By aerating the pulp before i t  comes in contact with lime or cyanide, 
89 in Test No. 25, cyanide consumption was reduced to 2.0 pounds per 
ton and lime consumption to 1.7 pounds per ton of ore with the same 
grinding as in Tests Nos. 23 and 24. Extraction, however, was not im- 
proved by aeration of the pulp. 

As for concentration of the ore, good grade concentrates containing 
90 per cent or more of the gold were made in Tests Nos. 22, 26, and 27, 
and if the sample received ia representative of the grade of ore in the mine 
there should be no difficulty in producing concentrates of good shipping 
grade. The arsenic content of the concentrates will come withln the 
penalty limits of 3 per cent and 15 per cent. This feature, along with a 
rather low ratio of concentration, detracts somewhat from the feasibility 
of concentrating. 

It appears, therefore, in the lightsof results 80 far obtained, tha t  the 
solution to  the problem presented by this ore is to  be found in one or other 
of the a bove-mentioned processes. 

No further work on the! ore was possible, because the sample received 
had all been used, and if any erdditional information ia wanted a new 
sample will have to be sent in. 

Y 
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Gold Orc jrotn Morton Lake District, illanitoba. Two bags, weighing 
50 pounds, were received Ailgust 26, 1935, contai~ling quartz and highly 
silicified country rock, the quartz locnlly with srrinll tourindine needles, 
and, in order of alxmlltncc, arscnopyri le ,  pyrrh t i tc ,  iriarcasite, chal- 
copyrite, u r d  native gold, t'hc 1:ut less tliaii 1100 rncsh and enclosed in 
dense nrscnopyrite. 'i'he assay was 0.12 O U I ~  of gold pcr ton, 0.47 per 
cent of ~.rscnic, arid a trace of coppcr. 

Amalgamation rccoveredl only ahout 50 per cerrt of the gold, but after 
grinding to  75 per cent through 200 mesh cyanidation extracted over 
90 per cent. 

Cold Ore from O',YeiLl Thcmpson Gold M i n e s ,  Liin i lcd) Joantce Township, 
T4trziscantingzie County, Qucbcc. Seven sacks, weighing 460 pouiicis, were 
received Aiigrist 12, 1935, containing pinkish grey feldspathic rock with 
quartz and veirilets of carbonate. l'yrite and arsenopyrite are abundant. 
?'he assay was 0.27 ounce of gold per ton. 

Cyanitlntion 
extracted over 90 per cent, when grinding was 90 per cent through 200 
niesh, thc tailing concentrated 0 1 1  tables arid the concentrate reground and 
re-treated in cyanide. Grinding to  70 per cent through 200 mesh gave 
equally good recoverics. 

Arnnlg:irn:iI,ion rccoverecl 57 4 pcr cent. of the gold. 

Cold-bcaring Concentrate ,fro112 3Tinln Gold :lIines,  Limited, Br idge  R iver  
Dislrict ,  13rilish Colu?ttbia. A. shipment of 50 pourids received September 6 ,  
1935, assayed: gold 2 .71  ounces and silver 5.11 ouiiccs per ton; arsenic 
16.27 pcr cent, antiniony 0-52, zinc 1-29, iron 36-86, silica 2.8 ,  sulphur 
33-34 pr cent, m d  no lime. 

After roasting a t  low heat until arsenic was driven off and grinding the 
calcine wct, nn oxtraction of S3.G per cent or thc gold a11d 6 3 . 3  pcr cent of 
the silver wi1s obtained by c.y:midatiori for 4s hours, with 1 : 3 dilution and a 
solution having 3 pounds of potassium cyanide per ton; 5 pounds of lime 
per ton being added for protective alkalinity. 

Arseiiiccrl Gold Ore j rom Thompson Cnclillnc illitzing Corporation, 
Liniitcd, Cadillac Tou:ti.ship, A bitibi Couuly, Quebec. Five bags, weighing 
348 pounds, were received July lS, 1935, coiitainirig siliceous gangue with 
sulphidcs of iron nnd arsenic. The assay was 0.35 ounce of gold per ton 
and 2 - 75 per cent of arsenic. 

Cyanidation recovered 44 per cent, of the gold; arnalgsmation shows 
tha t  only 27 per cent is free when the grinding was-100 mesh. Flotation 
recovered 96-9 per cent with a coiiceritratiou ratio of 4.6 : 1. Flotation 
followed by cyanidation of the roasted concentrate gave a total recovery of 
83.9 per cent. 

Cold-bearing Tailing froin ,Tan Anton.io Gold ilf i w s ,  Limited, Bissett, 
nlanitoba. One can of met mill tailing and one bottle of cyanide solution 
were received on October 8, 1935, for investigation of cause of increased 
tailing losses. 

The mill is probably operating on too great a tonnage, Thich should be 
reduced for observation before adding agitaton or grinding equipment. 
The cyanide solution showed1 some reducing salts; aeration of the barren 
solution before reentering the circuit might oxidize these. 
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INVESTIGATIONS THE riEsuL'rs OF WHICH ARE 
SYROPSIZEI) 

Gold Ore from the Holdsworth Mining Co., Ltd., Township 28, Range 2.4, 
Algoma West, Ontario. A shipment of 320 pounds was received June 15, 
1936, and conaisted of chalcopyrite, pyrite, sphalerite, and galena in a 
quartz gangue. It assayed 0.39 ounce of gold and 0-12 ounce of silver per 
ton, and 0.02 per cent of copper. 

Good extraction was obtained when t.ho coarse gold was removed by 
t rap or blanket and amalgamated and the residue cyanided. 

Flotation Concentrate jrom Alinto Gold Mines, Ltd., Bridge Ri iw District, 
British Columbia. A shipment, 30 pounds, w&9 received March 27, 1936, 
and assayed 3.04 ounces of gold and 5.40 ounces of silver per ton; and 
percentages of arsenic 10.95; antimony 0.68; lead 0.9; zinc 3.4; copper 
0.18; iron 27-6; eulphur 26.2; insoluble 21-34; lime 1.72; and a trace of 
magnesia. 

Cyanidatiom after fine grinding and a short leach with diIute acid 
extracted about 80 per cent of the gold. Oxidizing, roasting, grinding with 
iron balls for one hour, and leaching with cyanide gave 90 per cent. Roasting 
with addition of salt, grinding for one hour, and leaching with cyanide 
gave 95 per cent of the gold and extracted 66 per cent of the silver. 

On November 23,1936,110 pounds was received, assaying 1-24 ounces 
of gold and 8.64 ounces of silver per ton; percentages of arsenic 9-32; 
antimony 0.89; iron 28.13; copper 0.21; lead 0.96; zinc 3.15; bismuth nil; 
silica 15.08; lime 1 10; magnesia 6 -65, and siulphur 27.29. 

Cleaner concentrate was made carrying: 2-26 ounces of gold per ton 
and a middling product 0.67 ounce. Cyanitlation of the middling gave a 
tailing about the same as tha t  from cyanidaticm of original bulk concentrate. 
It was impossible to concentrate the refractory gold in the cleaner con- 
centrate. 

Arsenical Gold Ore from the Cameron Island Afine, Duport Mining Co., 
Ltd., Shoal Lake, Odan'o. A shipment of 780 pounds was received on 
June 9, 1936, being similar to  that  describe:d in Investigation 440, M.B. 
Report 736, 1932. It assayed 0-79 ounce of gold and 0.17 ounce of silver 
per ton; arsenic 2.41 per cent; iron 10.24 per cent and sulphur 6.95 per cent. 

The tailing from a blanket concentration was concentrated on a table, 
the concentrate being screened into four sizes, each tabled separately and 
a small high-grade concentrate taken, representing about 0.25 per cent of 
product treated. This assayed 12-41 ounces of gold per ton and 14.35 per 
cept of arsenic. The blanket Concentrate was about 1-24 per cent and 
assayed 19.88 ounces of gold per ton and 5.47 per cent of arsenic. This 
represents a recovery of 35 per cent of the gold in the ore. 
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Ore Dressing anid hIetallurgica1 Investigation No. 710 

AND CONCENTRATE FROhl THE MIST0 GOTLD BITKES, LIMITED, 

Shipment. A nurnlier of parcels of ore, concentrate, and tailing 
rewived at diflcrent times, for tests, from the Nin to  Gold >lines, 

ted, Bridge River district, British Coiuml t i%.  The present investiga- 
is a summary and tiiscussion of the whole. 
(1) A shipment of one sack of ore, net weight 100 pounds, was received 

The  sample was suhmitted by M'arren A. Davidson, 

(2) One bag of concentrate weighing 50 pounds tvaa received on 
tember 6, 1935, from the Xlinto Gold Jlines, Ltd., per J. A. MacIienzie. 
(3) Two bags of gold ore weighing 190 pounds were received on Novem- 

22, 1935, and a hos containing 10 pounds of mill tailing arrived four 
8 later. These were forwarded by J. A. Rlaclienzie, for the Minto 

One hag of concentrate weighing approximately 30 pounds was 
on March 27, 193G, from the blinto Gold Mines, 14td. The 
as submitted by W. Assclstine, Consulting Engineer for the com- 

One bag of concentrate weighing approximately 110 pounds waa 

One hag of ore weighing approximately 202 pounds was received on 

(6) One bag of ore weighing 110 pounds was received on March 16, 

-4 DItI1)Gl~~ IlIlvTR DISTRICT, RHITISH COLUhlBIh 

June 1, 1934. 
perintendent, Minto (:old >lines, I-iniiteJ. 

1937. The sample was submitted by A. U'. Nol lo~ny .  
. 1 - 1  , . , . _ .  f .. 
i...L..,. . ; ".' ... . ,..'.- . 
. __... . , 
. . , .. , '1 , ;. ' ' 
. f. .. - .  Characteristics of Samples: 

Shipment No.  1.  Samples showing the  more heavily mineralized 
ore were selected and examined microscopically to determine the metallic 
minerals and their modcs of occurrence, six polished sect ions being prepared 
and examinctl under the rcflect in$ micaroscopc. In addition the hand 
specimens wcre examine;! with the tinocular microscope. 

The gangue consists off fine-textured grey to  white quartz and patches 
and veins of impure grey it0 white clolomite (or ankerite?), with inclusions 
of dense, fine-textured, ciaark grey country rock. A bright green trans- 
parent mineral occurs as fine stringers and spots in the dolomitic gangue, 
and this is prot)abIy mariposite. 

The distribution of the metallic minerals is very erratic and spotty, 
and no two polished sections show quite the same mineralogical features. 
Much of thc orc is b ~ r r e n  of ore minerals, whcreas some s h o w  marked 
concentration of the sulphides, usually in the forin of heavily mineralized 
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stringers. In their order of abundance in the  sections examined, the  ore 
minerals are: pyrite, arsenopyrite, pyrrhotite, stibnite, sphalerite, unknown 
mineral “A”, tetrahedrite, chalcopyrite, native bismuth, galena(?), and 
native gold. 

Pyrite 
and arsenopyrite are often much slmttered and hrecciatccl, anti pyrrhotite 
commonly invades and replaces pyrite. A l l  three minerals have been seen 
to contain fine veinlets of dolomit.ic gangue. 

Stibnite is very abundant in one section. thick elongated 
crystals and groups of crystals in n tlolomitic gangue, and docs not appear 
to be associated with other ore minerals. 

Sphalerite, although present only in small amount, is rather wide- 
spread in association with the other sulphitles. It occurs as small irregular 
grains, and invariably contains numerous tiny dots of chalcopyrite and 
in some placcs aIso of unknown “A” and galena(?). 

Unknown “A” occurs as small irregular grains, often isolated in the 
doIomitic gangue but more rarely associated with sphalerite, tctrahetlrite 
and arsenopyrite. The following results of tests on thc mineral show tha t  
it is either jamcsonite (41’bS.E’eS.3Sb2Ss) or a minernl closely allied in 
properties and composition. 

Pyrite, arsenopyrite, and pyrrhotitc are locally abundant. 

It occurs 

Colour: Galena-white. 
Hnrd need: Soft; B. 
C‘roaacd nicols: 
h’fch feufa: 

S tnrigl y an imtnpic. 
11 KOf--diffcrcntiaIIy iridescent to black. 
KO 1 I-slo \I I y tarnish cs  brown-rub3 grey. 
HCI, KCN, FcCIa. HgCIs-negative. 

Nicrochemicol analysis: S -positive--strong. 
Sb -pmi tivo-strong. 

Ui -trace (0. 
Fc-positive to trace. 
Pb-doubtful-onc tes t  positive. 
Co, Ni. Cu, Se, Tc-mil. 

As -t 

Tetrahedrite occurs in very small amount as small grains associated 
with sphalerite, unknown “A” and galena.(?). Rlicrochemical tests failed 
t o  revcal the presence of silver in this mineral. 

Chalcopyrite is very small in amount, and its only mode of occurrence 
is as tiny dots in sphalerite. 

A very small amount of native bismuth is present as small irregular 
grains in pyrrhotite, and more rarcly in unknown “A”. 

A few tiny irregular grains of ft minernl closely resembling galena were 
seen in sphalerite and rarely in pyrite. Their itlentification is not positive. 

Native gold was not seen in any of the polished sect ions. Ihaminntion 
of the hand specimens under the binocular microscope, h o w w r ,  shonred a 
number of small fldies uud grains of ngttive gold occurring in a narrow 
discontinuous stringer of very dark quartz, in light quartz. It is not known 
to  what impurity the dark quartz owes its colour. 

This sample apparently represents a table concen- 
trate made from a flotntion concentrate, and contains 35 pcr cent of 
arsenopyrite, 50 per cent of pyrite, with small amounts of sphalerite, 
stibnite, etc., and less than 10 per cent of gangue material. 

Shipment No.  8. 

No microscopic esariiination was made. 
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Shipment No .  3. The constituents recognized in this sample of mill 
tailing are : gangue, pyrite, arsenopyrite, stibnite, sphalerite, chalcopyrite, 
and pyrrhotite. 

A mirroscopic examination of polishccl sections of the gold ore showed 
tha t  the shipment is similar in mineral-bearing character to  the ore previ- 
ously examined (Shipment No. 1). l w o  tiny grains of native gold are 
visillle in the sections, both in dcnsc pyrite and measuring 35 and 3 microns 
(400 and 2300 mesh). 

Shipment No .  4 .  This represents a flotation concentrate, containing 
24 per cent of arsenopyrite, 40 per cent of pyrite, with some sphalerite, 
stibnite, etc., and 25 t o  30 per ccnt of gangue. 

Shipment No .  6. This coilcentrate sample represents a low-grade 
flotation concentrate, containing 20 per cent of arsenopyrite, 40 per cent 
of pyrite, with some sphalerite, c;tibnite, etc. 

The sample of ore sent with this shiprnent is apparently of somewhat 
lower grade than that employed for regular mill feed. 

Shipment No .  6 .  This ore appears t o  be similar in general mineral 
characteristics t o  samples previously submitted. 

Analyses of Samples: 
Shipment No. 1. The analysis of this ore sample is as follows: 

Gold ................. 1.30 os./ton Silver ............... 2.43 os./ton 
Arsenio ............... 1-40 pe:cent Capper ............... 0.06 perucent 
Iron .................. 6.19 Lead ................ 0-17 
Pulphur ............... 4-78 Antimony ............ 0.10 

. Zinc .................. 0.70 Inaoluble ............. 4 - 1 4  

Considering the  later results; obtained iqmine development, this sample 

Shipment No. 9. This concentrate sample showed: 
is not at all representative of the average mill feed. 

Gold ................. 2-71 O Z . / ~ Q U  Silvcr ................ 6.11 oa./tmn 
Arsenic ............... 16-27 pertcent Copper. .............. h'ot dprmined 

Sulphur ............... 33-34 Antimony ............ 0.58 perucent 
Iron .................. 86-88 Lead. .  .............. 
z inc  .................. 1-29 Silica ................ 2-80 

Shipment No. 8. The mill tailing of this shipment showed: 
Cold. ........................................................... 04825 OX./?D 
Silver ............................................................ 0.51 
Netallic conetituenta not determined. 

The gold ore sample showed on anrrlysis: 
Gold. ................ 0.305 o8.,/ton Eilver., .............. 1154 os./tm 
A m n i a  ............... 2-56 per cent Copper ............... hot determined 
Iron..  ................ Not detpuined had.. ............... 0.12 perucent 
Sulphur.. ............. Antimony ............ 0.21 

Zinc ................. 0-65 

Shipment No.  4.  This concentrate showed: 
Gold.. ............... 3-04 os./ton Silver ................ 6.40 ox./tm 

Iron.. ................ 27-60 Lead ................ 0.90 
Eufphur ............... 26-20 Antimony ............ 0.68 
Zinc .................. 3.40 " InlIoluble ............. 21.34 
Lirne (Coo).. ........ 1-12 Magnesia ..... : ...... Preeent. 

Arsenic.. ............. 10.95 per,cent Coppcr.. ............. 0.18 per,,cent 

4 7 9 6 0 4  
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Shipment Nu. 6. The sample of concentrate of this shipment assayed 
as follows: 

Gold.. .............. , 1.24 oz./ton Gillver ................ 8-64 oz./ton 
Arwnic.. .............. 9.32 per'lcent Copper.. ............. 0.21 per,,cent 
Imn .................. 28.13 Lend ................ 0.96 
Sulphur ............... 27.29 " Aiitirriony ............ 0.89 " 

Zinc .................. 3.15 " Silica ................ 15-08 " 

Lime ................. 1.10 " hi.agnesia ............ 6-66 " 

The ore sample showed on analysis: 
Gold. ................ 0- 105 oz./bn Silver.. .............. 0.88 oz./ton 
Arsenic ............... 1.02 per'rxnt Copper.. ............. 0.01 P@r',c"nt 

h a d . .  .............. 0-13 
Antimony ............ 0-12 '' 
Iasolut~le ............. 46.34 
Magnesia ............ 9-82 '' 
Bismuth ............. Nu'il 

I ron  .................. 5.6G 
Sulphur ............... 3-00 '' 
Zinc .................. 0-15 '' 
Lime (CaO) .......... 9-?7 " 

Alumina .............. 9-35 "' 

Shipment N o ,  6. This ore showed: 
Gold ............................................................ 0-415 oz.!,'on 
Silver ............................................................ 0.39 

EXPERIMENTAL TESTS 
'Shipment N'o. 1 

Assay: 
Gold.. ........................................................... 1-30 oz.!t.an 
Silver ............................................................ 2-43 

Concentration Tests 
Flotation. A recovery of 92-9 per cent was made in a concentrate 

weighing 20.6 per cent of the feed. Thle Concentrate assayed 5.0 ounces 
of gold per ton and the tailing, 0.10 ounce of gold per ton. 

Amalgamation. By plate amalgamation the recovery was 26-2 per 
cent of the gold content. By barrel amallgamation the recovery was 56 per 
cent of the gold content. 

Grinding to  -100 mesh, an extraction of around 87 
per cent was obtained, with an average tailing of 0 175 ounce gold pcr ton. 

A flotation concentrate weigh- 
ing 12.4 per cent of the feed and assaying 8 - 12 ,ounces of gold per ton 
recovered 83.3  per cent of the gold content. The flotation tailing at 0.23 
ounce of gold was cyanided and a final tailing of 0.12 ounce of gold obtained. 
TIN cyanide extraction was 8 per cent mid the total recovery 91.3 per 
cent. ('Test No. 19.) 

The average of three tests showed a recovery 
by flotation and blanket concentration of 93-9  per cent of the gold. Tho 
flotation concentrste assayed from 4.45 to 5.27 ounces of gold per ton, with 
tailing of 0.06 ounce to 0.14 ounce. The combined concentrates com- 
prised 22 to 29 pcr cent of the feed. 

Cyanidation. 

Flolation with Cyanidation of Tailing. 
. 

Flotation and Blankeling. 

(Tests Nos. 22, 26, 27.) - 
1 *Details of the test work on !his shipment will be found in Invest. NO. 689: Ore Dress. and Met., July-De08mber 

1934, bfines Uranch, Dept. of Mines, Rept. 748, pp. 61-71 (1935). 
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C y a n i d d o n .  Straight cyanidation on -200-mesh c0nccntrat.e gave 
67.2 pcr cent extraction and n tailing of 0-89 ounce of gold pcr ton. 

Cyanidation aftcr prc-trcatmcnt with caustic soda and aluminium to 
break up antimony minerds gave an extraction of 55 per cent of the gold 
and a. 1 -22-ounce tailing. 

Roasting concentrate at 
low hcst, grinding wet andl filtering, and cyaniding ground calcine gave an 
extraction of 83-6 per cent of the gold and a tailing of 0.78 ounce. 

Ronsiing Concentrate and Cyaniding Calcine. 

Assay: 
Gold . .  .......................................................... 0.0825 os./ton 
Silver ............................................................. 0.57 " 

Flotation. In  Test No. 1, flotation on a sample ground 65 pcr cent 
-200 mesh recovered 21.3 per cent of the gold in 4.03 per cent of the feed 
as a concentrate assaying 0.45 ounce of gold per ton. The tailing was 0.07 
ounce per ton. In Test Xo. 2, flotation on a sample ground 90-7  per cent 
-200 niesti xccovered 25.1 per cent of the gold in 3.87 per cent of the feed 
as a concentrate assaying 0.54 ounce of gold per ton. The tailing waa 
0.065 ounce per ton. 

A grain analysis of the sulphides showed: 
75 per cent by volume .............................................. 
48 86 l1 ............................................ - 800 'l 

32 " ............................................ -1100 l1 

17 '' ............................................ -1Goo 
a ............................................ -2300 

89 pcr cent of the sulphides are free. 
11 per ccnt of the sulphides are combined with gangue. 

- 400 mesh 

46 

86 

81 

In  the flotation concentrate no frcc gold watt observed in Test No. 1, 
and two gr:xins about 60 microns long and 6 to 8 microns in thickness were 
observed in the concentrate of Test No. 2. 

Ore Sample Assay: 
Cold.. ........................................................... 0-305 oa./ton 
Silver ............................................................. 1-54 " 

Cymit-Int ion. Several svariat.ions of the cyanide process were tried, 
with best results obtained on - 100-mesh grind, the average extract.ion 
being 65.6  per cent with a tailing averaging 0.105 ounce of gold per ton. 

Grinding 91 per ccnt -200 mesh and floating, a concentrate 
weighing 20-3  pcr cent of the feed a id  assaying 1-39 ounces of gold pcr 
ton with a recovery of 93.4 per cent was obtained. The tailing assayed 
0-025 ounce per ton. 

Flotalion. 
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Roasting Concentrate and Cyaniding Calcine. A quantity of concen- 
trate was floated for roasting. The concentrate assayed 1-80 ounces of 
gold per ton and 9-36 ounces of silver per ton, copper 0.24 per cent, arsenic 
6-07 per cent, lead 0.61 per cent, antimony 1.48 per cent, and zinc 2.55 
per cent. 

The concentrate was dead-roasted and water-washed. Analysis 
showed: gold 2-33 ounces per ton, silver 12.97 ounces per ton, copper 
0.29 per cent, arsenic 0.60 per cent, lead 1-02 per cent, antimony 0.66 
per cent, and zinc 2.80 per cent. 

Cyanidation. Samples of the water-washed calcine were reground 
The gold extraction 'was 62-7 per cent arid the silver 64-2 and cyanided. 

per cent. 
' Shipment No. 4 Assay: 

Gold.. ........................................................... 8 - 0 4  O Z . / ~ ~ I L  

Gilver ............................................................. 6-4 

Cyanidation. The concentrate waa acid-washed with warm acid 
solution, water-washed, and cyanided. Cyaniding after a 45-minute grind 
gave a gold extraction of 68-12 per cent, and cyaniding after a 2-hour 
grind gave a gold extraction of 81.2 per cent. The tailing assays were 
1 -02 ounces and 0 56 ounce respectively. 

Roasting Concentrate and Cyaniding Calcine. A series of tests, com- 
prising 11 roasts of varying procedure with 28 cyanide tests of the calcines 
was made, and furnished some interesting results. Oxidizing roasting with 
30-minute wet grinding and cynnidation with lime as protective alkali 
gave results of about 60 per cent extraction of gold. Neutral pulps gave 
extractions up to 83 per cent. One-hour grinding of the calcine iricrcased 
the  ext,raction to around 90 per cent. 

Roasting with an addition of salt, to  the charge with one-hour grinding 
resulted in a further increase in extraction to  95 per cent. By passing 
the calcine over a blanket some 35 pcr cent of the gold is removed in a 
very high-grade concentrate. 

The  lowest tailing obtainable WM 0.19 ounce per ton. 
The highest silver extraction wim 66 per cent and was obtained in a 

chloridizing roast test. 
Shipment No. 5 

Concentrate 
Gold.. ........................................................... 1.24 os./ton 

Assag: 
Silver ............................................................. 8-64 

Purpose o j  Test. The purpose of the test work on this shipment was 
to determine if the middling product from floating the reground concentrate 
could be satisfactorily cyanided. 

In  refloating, a Concentrate asssying 2-26 ounces of gold per ton waa 
obtained with a middling assaying 0.67  ounce per ton, the ratio of con- 

? centration being 3.36 : 1. 
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Cyanidation of the middling gavc! a cyanide tailing off 0.45 ounce 
per ton. Cyanidation of the conccntritte resultcd in  8 cyanide tailing of 
0.425 toO.465 ounce per ton, showing an extraction of 65.7 to 632.5 per cent. 

Roasting the concentrate and cyaniding the calcine after a short grind 
gave 80 per cent cyanide extraction. 

Roasting with addition of salt improved extraction 5 per cent, and i t  
is possible that longer grinding would result in a still higher cyanide extrac- 
tion as in earlier test work. 

Ore Sam.pZe A ssag: 
Gold ............................................................. 0.105 oa. / ton  
Silver ............................................................. 0.88 '' 

This sample is much lower than the reported grade feed to mill. 
Using caustic soda in place of sodiurn carbonate in flotation resulted in 

a cleaner highcr grade concentrate and an increased recovery. A composite 
synthetic sample was prepared from this ore sample and the concentrate 
to give a 0 . 3  ounce of gold feed. 

Comparative tests with soda ash and caustic, soda showed a higher 
concentration and a higher recovery in. favour of the  latter. 

Assay: Shipment No. 6 
Gold.. ........................................................... 0.415 or./ton 
Silver ............................................................. 0.59 

Purpose of Tests. The purpose of the test work on this sample was t o  
determine the maximum cyanide extraction obtainable. Recent tests on 
concentrate carried out by (L ncighbouring mill reported an extraction of 
slightly over 80 per cent of the  gold. 

Cyanide tests on vaaious sizes of the ore and under 
varying conditions were conducted. On 24-hour tests, grinding t o  -48 
mesh, the gold extraction was 71 per cent; on -200-mesh material the 
extraction was 77 to '78 per cent. Cycmiding for 48 hours -48-mesh 
material showed 77 per cent extraction and -200 mesh 80.7 per cent 
extraction. The cyanide consumption on 24-hour, - 200-mesh material 
was 2.82 pounds of potassium cyanide per ton and on the48-hour -200- 
mesh, 3-48  pounds of potassium cyanide per ton. 

The fouling of the  cyanide solution resulted from the formation of 
thiocyanate, ferrous salts, and copper salts. 

Amalgamation. A barrel-amalgamat ion test showed a recovery of 
53 per cent of the gold on a sample ground 63 per cent -200 mesh. 

Cyanide Tests. 

DISCU88ION 
From the microscopic examinlit ions of the various samples submitted 

it is apparent that the mctallic minerals and the modes of their occurrence 
are fairly consistcnt. The distribution of t hc metallic minerals is, however, 
somewhat erratic and spotty. The principal minerals i4 their order of 
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abundance are: pyrite, arsenopyrite, pyrrhotite, sphalerite; with much 
lesser cl uant i t ies of stibnite, tet rrihedrite, chalcopyrit e, native l)ismu t h, 
an unlx~own mineral somewhat resembling jamcsonite, and a mineral 
resem1)ling gnlcna. The  gangue consists of quartz, siliceous rock, dolomite, 
and possibly other carbonntes. f;,ree native gold has hecn observed in an 
occasional hand specimen and also in two microscopic sections, and from 
the test work it is evident tha t  the amount of free gold is varialile. 

The mode of occurrence of the silver has not bcen determined, nor has 
the silver mineral h e n  isolated or identified. 

The chemical analyses made of the various samplcs confirm the observa- 
tions made above as t o  mineral occurrence and distribution. 

The erratic and spotty nature of the mineral distrilmtion and the  
varying and irregular occiirrence of free native gold inc*rc:isc t Iie difficulty 
of arriving at m y  definite conclusion as to the Lwst mode of treatment-to be 
employed, or as to the recoveries that can be maintained. The ore is not 
completely amenable to  cynni(intiion, as a subst antinl proportion of the 
gold is locked up in the sulphidcs. Results of tests of various shipments 
have shown extractions ranging from 65 to  80 per cent of the gold by straight 
cyanidat ion. 

The  alternative, therefore, lnccomes one of concentration of t h e  
mineral constituents of the ore to  produce a product having a value tha t  
will permit shipment to  a smelter or treatment at site by means of rortsting 
followed by cyanidation of the calcine. Laboratory tests have slion-n tha t  
92 t o  93 per cent of the precious metals can be obtained in a concentrate 
weighing about 20 per cent of the feed. 

The grade (in gold) of this concentrate varies according to the  grade 
of ore feed. For instance, on Shipment No. 1, with a feed of 1-30 ounces 
of gold per ton, a concentrate ~ 8 s  obtained carving 5 . 0  ounces of gold 
per ton, a recovery of 93 per cent; in Shipment No. 3, with an  0.30 ounce 
per ton feed, a concentrate carrying 1.39 ounws of gold per ton, a recovery 
of 93.4  per cent, was obtained; rind in Shipmcnt No. 5 ,  with a feed of 
0.105 ounce of gold per ton a concentrate carrying 0.54  ounce of gold, 
a recovery of 80 per cent, was obtained. 

From the test work it may l)o deduced tha t  with an ore feed around 
0 . 5  ounce of gold per ton there would be no great dificulty in producing 
a primary concentrate mrrying over 2 oiinces of -gold, with a reasonable 
recovery from the ore. l\'ith an  ore feed \,etwccn 0 . 2  ounce :mi 0 . 4  ounce 
of gold, n primary concentrate cairrying less than 2 ounces of gold would 
be ol)tttined, and with a feed below 0 . 2  ounce thc concentrate would be 
under 1 ounce. 

Recleaning the low-grade concentrate appears t o  be practical t o  obtain 
a shipping grade (over 2 ounces) of concentrate, but the jrrtatcr the extent 
of recleaning the lower the recovery is lilicly to  he. I t  is evident tha t  
the gold occurs as free n:ttive gold of varying sizcd particlcs 2nd as gold 
lockcd in arsenopyrite nntl pyrite. The ore of highcr gr:tcl(: probably 
carries proportionntely iiiorc of the free gold than tha t  of lower gmtle. 

In  the ores of Shijmcnts Nos. 1 and 5 the ratio of pyrite t o  arseno- 
pyrite is about 2 : 1. The ore s:rmpIe of Shipnicnt No. 3 \\*as not fully 
analvsed. In the sample of thc concentrate of Shipment No. 5 the ratio of 
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pyrite to  arsenopyrite is similar; in Shipment No. 4 the ratio is 1.7 : 1, 
and in Shipment No. 2, which was a table concentrtit.e, the ratio is not 
comparable. 

Examinntion of the mill tailing sample in Shipment No. 3, by micro- 
scopic measurement of the sulphiciles, shows 48 per cent of the sulphides 
of a size -800 mesh, 32 per cent -1100 mesh, 17 per cent -1600 mesh, 
and S per cent -22300 mesh. It is estim:ttcd tha t  89 pcr cent of the 
sulphides occurring are free, with 11 per cent combined with gangue. 

Flotation tests on this tailing, grinding to  over 90 per cent -200 mesh, 
showed a recovery of only 25 per cent of the gold. The tailing dropped 
from 0.053 ounce to 0.065 ounce after re-treatment. Analysis of the 
final tailing was not made, but it 'waa obvious tha t  it contained sulphide 
minerals. 

Treatment of the tailing with aqua regia, which dissolves the sulphides 
and gold contained therein, left a tailing assaying less than 0-01 ounce 
of gold. This indicates tha t  a very minor proportion of the gold is contained 
in quartz or other gangue, and the non-rec.overal~le gold is probably locked 
up  in the very fine sulphidcs, which, being pro1xhl-y attached to  gangue 
matter, may explain the dificulty in getting them to  float. Even were they 
free, their fineness (- 1100 mesh and unclcr) would militate against their 
easy flotation. ?'he conrilusion is therefore tha t  the tailing loss (in gold) 
will be governed by the amount of fine non-floatable sulphide in the ore 
feed. l'he maximum recovery should also be obtainctl at the finest 
practicable grinding:. Talc in t h e  ore increases t h e  difficulty of obtaining 
a clean concentrate and also may have some effect (such as forming a 
coating of slime on fine sulphides) t ha t  decreases the  flotability of the finer 
sulp hides. 

I n  recent test work on the ore snrnple of Shipment No. 5 the recovery 
by flotation n.,zs iniprovetl by some 5) per cent by using caustic soda instead 
of sodn ash in the flotation. It is suggested tha t  this procedure be tried 
in present plant operations. 

Roasting the concentrate and cyanitling the calcine showed extraction 
up to  95 per (lent of the gold. The latter figure was obtained by the special 
procedure of roasting with salt andl grinding the calcine extremely fine. 
This procedure tcncts t o  improve the  silver extraction also. 

I n  following this procedure, however, i t  kould he necessary to deter- 
mine gold losses by volatilization, mechanical dusting, ctc. Such losses 
will be governed by the type of roasting plant uscd and conditions pertaining 
thereto, and can not be determined with any  accuracy under laboratory- 
scale conditions. 

On Ore Ssmple (G)  attention was clirectctl entirely to the possihilit~y 
of direct cyanidatsion, as request.ec1 by the company. The results incticatcd 
a maximum extrxction of 80-7 per c m t  of thc gold, but the cyanide ('on- 
sumption was high with excessive fouling of the solution. Amalgamat,ion 
of this sample indi(*atcd, on a medium to fine grind, that .53 per cent of tile 
gold was recovcmblc, so tha t  at least 60 per cent of the gold content in this 
sample is in the nature of free gold. 
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CONCLUSIONS 

The difficulties associated with the treatment of this ore have been out- 
lined above. The determining factor as t o  the most profitable mode 
of treatment depends upon the amount of free gold present in the ore. 

A gold recovery of 92 per cent can be made by flotation, provided an 
ore feed averaging 0.4 ounce its procurable. With lower grade feed, 
necessit ating recleaning of the concentrate, the recovery shoiil(1 be some- 
what lower. The concentrate from flotation is not necessarily amenable 
t o  cyanidation, rggults varying ltccording to  the free gold content. 

Roasting the concentrate and cyaniding the calcine gave a possible 
gold recovery of over 90 per cent on the calcine under special roasting 
and grinding conditions. With th i s  procedure attention should Le paid 
t o  possible losses through volatilization and dusting. 

Ore 
Sample (6), representing the latest feed ore, gave on direct cyanitlation an 
extraction of 80 per cent of the glold. This is more promising and econ- 
omical than floating a concentrate and shipping it  t o  a smelter, or 
floating a concentrate, roasting, arid cyaniding the  calcine. 

Direct cyanidation of the  ore, however, involves high chemical con- 
sumption and entails the discarding of barren solution to obtain the 
maximum extraction of gold. 

The possibility of direct cya.nidation hrrs received attention. 
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L CROSS NEWS LETTER LTD. N0.25(1985) ' ' 

MH06ANY HIWERALS RESOURCES LlD,( HOY-V) GOLDS11 RESOURCES LTD,( GOOIW) 
OUERSHIP REVIEWED - Geoff H.BurrIl1 , presldcnt o f  Mahogany Hlnera l t  Resources Inc. has reported t h a t  fo l lowing a number 

I' of recent changes t h e m  are nolw 2,939,077 shares issued of which 44.3% are held by Goldsl l  
Resources t td .  U n t i l  recent ly Colds11 had held 68% o f  the Issued shares of Mahogany. Golds11 also holds an opt ion t o  
purchase a fur ther  441,176 treasury shams o f  Nahogaiiy a t  46L each u n t l l  &y 3,1985. (See reviews o f  the exptoration 
resu l ts  on the Wahogany property a t  S t a r  Cake, 140 km nor th o f  LaRonge, northern Saskatchewan. 

of the flow-through funds of $266,000 raised I n  Dec.1984 w i l l  have been spent w i th in  the required time I n  March 1985. 
Addi t ional  funds with which t o  continue explorat ion are being sought through both f low thmugh and equi ty fundlngs. 

B.C. MINISTRY OF EWERiGY. MINES AND PETRQLEUH RESOURCES 
OIL/GAS RIGHTS SALE RAISED $6,000,000 - The January sale of oi l  and gas r i g h t s  by the Min is t ry  of Energy, Nines and 
Petroleum Resources has added a t o t a l '  o f  $6,080,315 t o  prov inc ia l  revenue. Cmpet l t l ve  bidding generated a tender 
bonus of $5,924,160 w i th  a further $156,155 recefved as s tatutory  fees and rents. 71 parcels were offered, covering 
50,812 hectares. The average p r k e  was $125.00 per 
hectare. 

Bonus bids on the two pennit parcels offered, covering 13,980 hectares, w e n  accepted f o r  a t o t a l  of $630,615 The 
hfghest prfce was $51.13 per hectare by Yestcoast Petroleum Ltd. with a b l d  o f  $478,730 f o r  a parcel located 70 Km 
south o f  Fort  St.John. The average pr lce  per hectare was $45.10. 

Blds+on seven o f  e ight  d r i l l i n g  l icences o f f e n d ,  covering 23,345 hectares, were accepted f o r  a bonus t o t a l  of 
$2,410,956. Highest p r ice  was $177.11 per hectare i n  a $418,885 b i d  by Shell Canada Resources Limited f o r  a parcel 160 
Km NE o f  For t  Welson. Average pr ice  per hectare was $103.27. 

Out o f  61 lease parcels offered, 54 parcels covering 10,067 hectares were picked UP, w i t h  bonus bids t o t a l l i n g  
$2,882,588. Highest p r lce  per hectare was $1,444.44 by Si lver ton Resources Ltd. w l th  a b i d  o f  $102,555 for a lease 
located 70 Km north o f  For t  St .  John. Average pr ice  per hectare f o r  lease parcels was $286,34. 

The next d ispos i t ion o f  oil and gas r i g h t s  w i l l  be held on M a r 8 5  w i th  one peml t ,  three d r i l l i n g  licences and 71 

* 

I Mr.Burril1 stated tha t  the test4ng program i s  continulng on the property w i th  trenching and sampling and tha t  811 

' 

8 ids were accepted for. 63 parcels t o t a l l l n g  47,392 hsctaws, 

' 

leases being offered. a .  

* MU PACIFIC RESdURCfS LTD,(NEP-V) 
OIL/GAS INTERESTS SOUGHT - K.L. Hall, presldent, reports tha t  Nu Pac i f i c  Resources Ltd. have dropped t h e i r  option on 5 

mlneral claims, the Mak Silkkar properties, i n  Osoyoos minlng division, B.C., as reconnended 
by thf  e r  geologist fo l lowing dlsappointlng resul  t s  f r o m  assaying samples taken l a s t  September. 

Hr. H a l l  says Nu Pac i f i c  are now d l r e c t l n g  t h e i r  Investment in terests  towards o i l  and gas properties. They are 
current ly  seeking a Jo int  venture d r i l l l n g  pmposal from In tens i ty  Resources Ltd. o f  Calgary and an option t o  buy an 
In terest  i n  producing gas wel ls i n  the Cisco Dome f l e l d  I n  eastern Utah i n  the area operated by WP Energy Inc., of 
Houston, Texas. The investment i n  e i ther  of these opportuni t ies would be On the $250,000 t o  $500,000 range. 

AMALGAMATION PLANNED__- halgamatfon o f  U5S. Pmclous Wete-lt,-Inc, arid'-Baker Gold Ltd; ed a t-th%-iF- annual-- 
meetings a t  10 and 1la.m. respcectivcly, on 22Feb85 I n  the 5th f l o o r  boardroom a t  535 Howe St., 

Vancouver. The proposal i s  for  one share of the rrmalgamated company t o  be exchanged f o r  each o f  the 4,352,751 
outstanding shares of U S .  Pnclous Uetals and one! share o f  the amalgamated company f o r  each o f  the 2,967,1128 
outstandfng comnon shares of Baker. Thus, the new company would then have a t o t a l  o f  7,319,879 common shal;:es 
outstanding. 

The proposed authorized capi ta l  of the amalgamated company I s  50,000,000 shares without par value div ided l h t o  
30,000,000 c o m n  shares and 20,000,000 preferred shaves Issuable i n  series. 

Head o f f i c e  will be on the 6 th  f loor,  535 Howe !it. Vancouver, and the registered o f f l c e  a t  1900-1030 Y. 6esrgla 
S t .  , Vancouver. 

U.S. Precious Uetals' balance sheet as a t  31Dec84 indfcated working cap i ta l  o f  $1,368,048 and t h i s  reflected, i n  
part, $660,700 represented by a note receivable from am a f f l l l t e  which I s  no t  Ident l f led.  Baker had working capj ta l  o f  
$1,051,510 a t  31Dec84 and t h i s  reflected, as t o  $808,238, Q loan receivable from Cal i forn ia  S l l v e r  Ltd. The p h c i p a l  
amount o f  t h i s  loan, under a 43uly83 agreement, was $660,700; Cal l fornia S i l v e r  issued shares I n  place o f  In terest  i n  
the f i r s t  6 months, whereafter the notes bore In te res t  a t  24% per year. 

The f i r s t  d i rectors  of the amalgamated company m w l d  be David Reesor, president; Jacques Barbeau, Henning Brasso 
and Davld Gr i f f l th ,  v lce president exploration. A l l  are o f  the Vancouver area. 

A note t o  a profonna balance sheet of the amalgamated campany shows a holding o f  1,963,250 shares o f  Cal i forn ia  
being 23.52 of those outstandlng and repnsentilng e f f e c t i v e  contro l  o f  that  company. 

U.5, PRECIOUS PETALS, I&(USP-W) BAKER GOLO-LTb.-(-BK _- - - _  
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% AVIWO NINE$ II RESOURCES LTOJAVO-V) 
RALORNE GOLD - Avino Mines 1 Resources Ltd. presldenl, Louis Wolfin has announced tho purchase o f  the formerly 

CAMP ENTERED producing ?!into Group of claims, located near Goldbridge, j u s t  110 lrrn northeast o f  Vancouver, B.C. 
The mine has been developed on seven levels  by some 6,000 f e e t  o f  workings. Mlnc production between 

1931 and the ear ly  1940's t o t a l l e d  83,960 tons gradllng 0.34 ot.gold per ton. I n  1936, the B.C. Minister o f  .Mines 
Report stated tha t  sampling o f  the 400 l eve l  over a llength o f  152 fee t  and across an average width o f  5 feet, assayed 
1.66 or .  gold per ton. 

Avino now plans a program o f  rehabl l l ta t lon,  w i th  geological mapping, surface VLF - electromagnetic surveys and 
geochemlca~ surveys t o  be followed by trenching and dr i l l l ing.  

There has been a considerable recent rev iva l  of in te res t  i n  the Bralome-Pioneer Gold Camp. Recent new 
dfscoveries i n  the area by the adjoining Levon Resources, I n  which Avino holds a large share interest ,  has s t t racted 
many major companies and work on these proper t le t  1s presently undernay. 

I As t h i s  program i s  get t ing undemay, the mlning operation i n  Nexico Is continulng t o  expand w i th  Ba l l  M i l l  #4 now 1 

FOR THE RECORD 
(FTK-V) have had 858,50aB warrants exerclsed t o  buy 429,250 COIIIIK) res for  $197,455. 

A S  a resul t ,  there are now 14,434,586 conmon shares oultstanding and 858,500 C warrants tha t  exp July85, Each 2 C 
warrants are exercis iable t o  buy one c-n sham for 52L. 

' WPLE VALLEY EXPCORATIONS Ll&(nVE-V) directors, fo'llowlrng a change o f  control, are Ilessrs. James Barnes; Dana 
Fraserkpnsldent ;  and David YDelvln, secretary, replaclng Douglas parent, Vook Look Phang and Guan Hcng Weoh who have 
r e s f  gned. 
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