
Report on the Ores from 
Dentonia Gold Mines, Ltd. 

Victor A, Zanadvoroff 

Department of Mining and Metallurgy, 
The University of British Columbia, 

March, 1 9 5 6 . 



defined i n the g r a n i t i c rock, whereas i n the s c h i s t o s e rock 
the veins become disseminated i n t o numerous p a r a l l e l s t r i n g e r s * 
According to the statements made "by the l a t e R*W* Brock and 
ot h e r s , the v e i n i s considered to be m i n e r a l i z e d by the 
ascending s o l u t i o n s , which, probably, were g e n e t i c a l l y r e l a t e d 
to the i n t r u s i o n of J u r a s s i c (?) g r a n o d i o r i t e i n t o the 
sc h i s t o s e s e r i e s * 

I I I * MIHERAXOGY 

Two types of ore were a v a i l a b l e f o r examination and 
m e t a l l u r g i c a l treatment - the "high grade 1 1, and the "low 
grade"* The f i r s t term r e f e r s to the ore f i l l i n g a true 
f i s s u r e i n g r a n i t i c rock, while the second a p p l i e s to the ore 
mined i n the s c h i s t o s e p o r t i o n s of the mine* Only the "high 
grade" specimens were used f o r p r e p a r a t i o n of the p o l i s h e d 
s e c t i o n s and subsequent microscopic examinations* 

i f e g a s c o p i e a l l y the ore shows d i s s e m i n a t i o n of s u l 
phides i n quartz* The i n d i v i d u a l g r a i n s of some c o n s t i t u e n t s 
are composed of a s i n g l e c r y s t a l , which sometimes appear to be 
much coarser than the average g r a i n - s i z e of the ore,because of 
i n c l u s i o n s of d i f f e r e n t composition* 

Several generations of m i n e r a l i z a t i o n are evide n t , 
w i t h the r e s u l t that the s t r u c t u r a l f e a t u r e s of the minerals 
are d i f f e r e n t ; the olde s t minerals are f r a c t u r e d and cemented 
by younger ones, which appear under the microscope as v e i n l e t s 
c u t t i n g the o l d e r minerals at a l l angles* This f r a c t u r i n g 
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aocounts f o r the f r i a b i l i t y of the ore, which i s e s p e c i a l l y 
d i s p l a y e d during p r e p a r a t i o n of the p o l i s h e d s e c t i o n s * 

As a r e s u l t of microscopic examination, the f o l l o w 
i n g m e t a l l i c m i n e r a l s , i n order of t h e i r r e l a t i v e p r o p o r t i o n s , 
were found to be present i n the ore: 

1 . P y r i t e 
2 * C h a l c o p y r i t e 
3 * Galena 
4* S p h a l e r i t e 
J5* Unknown grey m i n e r a l , ffX,f 

6 * Unknown b l a c k i s h m i n e r a l , H Y W , c o n t a i n i n g 
bismuth* 

Hone of the f r e e g o l d , g o l d - t e l l u r i d e s , or compounds of s i l v e r 
were found i n the s e c t i o n s examined, although t h e i r presence 
i s reported by the management of the mine and by some of the 
previous i n v e s t i g a t o r s * 

Following are b r i e f d e s c r i p t i o n s of each c o n s t i t u e n t 
of the ore* 

1 * P y r i t e * This mineral was found to be the most 
abundant m e t a l l i c c o n s t i t u e n t , being present as small and 
la r g e c r y s t a l l i z e d g r a i n s * The l a t t e r f r e q u e n t l y d i s p l a y 
c h a r a c t e r i s t i c s t r i a t i o n s p a r a l l e l to the a l t e r n a t e edges* I t 
i n v a r i a b l y f i l l s the f r a c t u r e s i n a quartz gangue, and appears 
to be w e l l d i s t r i b u t e d among the other sulphides* I t i s much 
f r a c t u r e d , and the f r a c t u r e s are f i l l e d w i t h c h a l c o p y r i t e , 
galena, the unknown "Y11 m i n e r a l , and c a l c i t e * I n w e l l 
m i n e r a l i z e d p o r t i o n s of the ore a great m a j o r i t y o f the p y r i t e 
i s c l o s e l y a s s o c i a t e d w i t h c h a l c o p y r i t e , while i n the l e a n 



p o r t i o n s i t shows a tendency to he segregated* 

2 * C h a l c o p y r i t e * C h a l c o p y r i t e appears to he present i n 
anhedral masses, g e n e r a l l y i n a c l o s e a s s o c i a t i o n w i t h p y r i t e , 
galena, and both undetermined minerals* While d e f i n i t e l y 
h e a l i n g the f r a c t u r e s i n p y r i t e and cementing i t s l a r g e r 
remnants (see i l l u s t r a t i o n # 1 ) , c h a l c o p y r i t e tends, as a r u l e , 
to be intergrown w i t h galena and the unknown m i n e r a l , "Y1*, 
although i t s o c c a s i o n a l i n c l u s i o n s i n the i r r e g u l a r bands of 
galena were n o t i c e d * 

3 * Galena* This i s the t h i r d predominant m e t a l l i c 
sulphide of the ore. I t occurs as i r r e g u l a r anhedral masses 
i n a s s o c i a t i o n with c h a l c o p y r i t e , or f i l l s the most f r a c t u r e d 
p o r t i o n s of the p y r i t e and quartz when present alone* I t s 
i n c l u s i o n s i n c h a l c o p y r i t e were a l s o f r e q u e n t l y found* Charac
t e r i s t i c t r i a n g u l a r p i t t i n g and numerous l i n e s of f r a c t u r e s at 
9 0 degrees to each other are most prominently d i s p l a y e d i n the 
masses of t h i s m i n e r a l * 

4* S p h a l e r i t e * This s u l p h i d e , apparently r e s p o n s i b l e 
f o r the t r a c e s of z i n c i n the assays of the ore, was found 
only on one s e c t i o n , where i t f i l l s the f r a c t u r e i n quartz* 
I t s r e s i n - c o l o r e d i n t e r n a l r e f l e c t i o n , hardness of 3 , white 
powder on s c r a t c h i n g , the negative etching r e a c t i o n s to a l l 
reagents but aqua r e g i a (effervescence and black s t a i n ) , l e f t 
very l i t t l e doubt as to i t s determination* None of the other 
sulphides were found i n the immediate neighborhood*of t h i s 
minute v e i n l e t of s p h a l e r i t e * 
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as • 0 0 2 f o s 

6 . Gangue. Quartz of the white milky v a r i e t y , much 
f r a c t u r e d , and a very small amount of c a l c i t e were the only 
gangue minerals found i n the sect i o n s examined. Megascopic 
examination of the "low grade" shipment of the ore, p r i o r to 
the c r u s h i n g , had shown the presence o f a very l i m i t e d amount 
of f i n e l y disseminated g r a i n s of p y r i t e , c h a l c o p y r i t e , and 
galena i n quartz v e i n l e t s , which cut what appears to "be the 
c h l o r i t i c type of the s c h i s t o s e "country rock". In the l a t t e r 
were found a l s o some v e i n l e t s of c a l c i t e . 

IT* PANGENESIS 

Following i s the attempt to t a b u l a t e the order i n 
which d i f f e r e n t c o n s t i t u e n t s of the ore had been deposited: 

1 . Quartz 
2 . P y r i t e 

( Unknown m i n e r a l , 11Y" 
( C a l c i t e (?) 
( C h a l c o p y r i t e 

4 . ( Galena 
( Unknown "X" 

The o l d e s t minerals are undoubtedly quartz and p y r i t e , f o r both 
tend to show c r y s t a l f a c e s , and both are much f r a c t u r e d , the 
f r a c t u r e s being healed by the other s u l p h i d e s . Because p y r i t e 
a l s o f i l l s the f r a c t u r e s i n quar t z , i t i s assigned the second 
place i n the order of d e p o s i t i o n . The unknown mineral "Y" was, 
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presumably, the next mineral to be deposited; on s e c t i o n 2 i t 
predominantly f i l l s the f r a c t u r e s i n the p y r i t e , and contacts 
the wide and i r r e g u l a r bands of c h a l c o p y r i t e at the border of 
the f r a c t u r e d p y r i t e - f i e l d * I t s i n t i m a t e a s s o c i a t i o n w i t h 
c a l c i t e on t h i s p a r t i c u l a r s e c t i o n p o i n t s to t h e i r contempor
aneous d e p o s i t i o n ( ? ) • C h a l c o p y r i t e and galena are always 
intergrown when present together, and both were found to f i l l 
the f r a c t u r e s i n p y r i t e and quartz. These two f a c t s tend to 
i n d i c a t e t h e i r contemporaneous order of d e p o s i t i o n , which 
f o l l o w s those of quartz and p y r i t e * 

Unknown mineral l tX f t, on the evidence of i l l u s t r a t i o n 
# 2 , may be contemporaneous w i t h c h a l c o p y r i t e and galena* No 
c o n c l u s i o n can be reached i n regard to the order of d e p o s i t i o n 
of s p h a l e r i t e , because none of i t was found i n the a c t u a l con
t a c t w i t h other c o n s t i t u e n t s of the ore* 

1. DESCRIPTION OF SECTIONS 

Se c t i o n # 1 * 

On t h i s p a l i s h e d s e c t i o n a l l p r i n c i p a l sulphide con
s t i t u e n t s of the ore, some qua r t z , and microscopic g r a i n s o f 
the undetermined ttXM mineral are present* C h a r a c t e r i s t i c 
r e l a t i o n s h i p s of d i f f e r e n t sulphides to each other are w e l l 
d i s p l a y e d * Both the quartz and the p y r i t e show a tendency to 
form t h e i r c r y s t a l f a c e s , and v e i n i n g of the quartz by p y r i t e 
and of p y r i t e by c h a l c o p y r i t e can be seen, as w e l l as the 
i n t e r g r o w t h of the galena and p y r i t e * (See i l l u s t r a t i o n s f\ & # 2 * ) 
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S e c t i o n # 2 * 

This s e c t i o n i s s i m i l a r to s e c t i o n # 1 , hut shows 
v e i n i n g of the p y r i t e by galena* The f r a c t u r e s i n very 
shattered p o r t i o n s of p y r i t e are f i l l e d w i t h the unknown , fY w 

mineral and w i t h c a l c i t e * Quartz i n c l u s i o n s i n galena show 
good hexagonal c r y s t a l s * 

S e c t i o n s # 3 , # 4 , #5t and # 6 * 

A l l of these d i s p l a y a preponderance of f r a c t u r e d 
quartz gangue, the f r a c t u r e s being f i l l e d w i t h p y r i t e , c h a l c o 
p y r i t e , and galena* The small v e i n l e t of s p h a l e r i t e mentioned 
above was found on S e c t i o n fG. 

Sections # 7 and # 8 * 

Both show extremely f r a c t u r e d quartz, and the f r a c 
t u r e s are e x c l u s i v e l y f i l l e d w i t h galena* None of the i l l u s 
t r a t i o n s were made from the s e c t i o n s 3 to 8 i n c l u s i v e , 
because the nature of the contacts and f r a c t u r e s of the 
component minerals does not d i f f e r from that already estab
l i s h e d through study of s e c t i o n s fl and # 2 * 
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BSUTOKIA ORB. 
ILLUSTR^TIOH Ho. 1 

from s e c t i o n No. 1 

Mag. 70 y 

General r e l a t i o n s h i p of the p r i n c i p a l sulphides 
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So, 1 
from s e c t i o n Ifo. 1 

Mag. 70 x 

General r e l a t i o n s h i p of the p r i n c i p a l sulphides 
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DESTOHIA ORE. 
ILLUSTRATION Ho. S 

Prom p o l i s h e d s e c t i o n Ho. 1 showing the l a r g e s t occur
rence of the undetermined grey m i n e r a l "X" i n the 
c h a l c o p y r i t e . 
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BEBTOHIA ORE. 
ILLU8TMTIOH Ho. 2 

Mag. 360 x 

Prom p o l i s h e d s e c t i o n Ho. 1 showing the l a r g e s t occur
rence of the undetermined grey m i n e r a l "X" i n the 
c h a l c o p y r i t e . 
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BMTOHB. OKB 

ILLUSTMIOH Ho, | 

Prom p o l i s h e d s e c t i o n Ho. 2 showing v e i n i n g of the 
p y r i t e "by galena, and hexagonal c r y s t a l s of quartz 
i n galena. 



- 1 2 

BEHTOHIA ORE 
ILLUSTRATION Ho, 3 

Mag. 70 x 

Prom p o l i s h e d s e c t i o n Ho. 2 showing v e i n i n g of the 
p y r i t e by galena, and hexagonal c r y s t a l s of quartz 
i n galena. 
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DEHTOHIA ORJ5. 
ILLUSTRA.TIOH Ho. 4 

Prom p o l i s h e d s e c t i o n Ho. 2 showing f r a c t u r e s i n p y r i t e 
f i l l e d w i t h the unknown nY" m i n e r a l , c a l c i t e and c h a l 
c o p y r i t e . C h a r a c t e r i s t i c r e l a t i o n s h i p between nY" 
mineral and c a l c i t e i s w e l l d i s p l a y e d . 
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DENTONIA ORE. 
ILLUSTRATION No. 4 

Mag, 70 x 

Prom p o l i s h e d s e c t i o n No. 2 showing f r a c t u r e s i n p y r i t e 
f i l l e d w i t h the unknown "Y" m i n e r a l , c a l c i t e and c h a l 
c o p y r i t e . C h a r a c t e r i s t i c r e l a t i o n s h i p between "Y" 
mineral and c a l c i t e i s w e l l d i s p l a y e d . 
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Tfl. PISTRIBUTI01 OF VALUES IE THE ORE 

The f a i l u r e to see fr e e g o l d , g o l d t e l l u r i d e s , or 
compounds of s i l v e r has been alr e a d y mentioned, and the next 
stage of i n v e s t i g a t i o n was c a r r i e d i n t o the f i e l d of m e t a l l u r 
g i c a l a n a l y s i s , i n order to e s t a b l i s h the degree of a s s o c i a t i o n 
of gold and s i l v e r values w i t h d i f f e r e n t sulphides i n the ore. 
The opportunity was taken to make commercial assays f o r copper, 
l e a d , z i n c , i r o n , s i l i c a , bismuth, sulphur, calcium carbonate, 
and i n s o l u b l e matter at the same time, i n order to a s c e r t a i n 
the p u r i t y of the i n g r e d i e n t s used# The r e s u l t of the a n a l y s i s 
i s as f o l l o w s : 

M i n e r a l Au 
oz. 

Ag 
OZ. 

r0 

Cti Fe 
% 
Zn 

% 
S i 0 2 

% 
CaCO; 

% 
Ins. S Bi Total 

F r a c t u r e d 
FeS^••• 1 4 . 2 7 

FeSr>* • • 3 . 7 8 16.42 2 . 2 4 3 . 2 1 . 4 8 - - Tr. 0 . 7 3 0 . 2 . 0 0 2 9 9 . 8 8 

CuFeS2... 1 . 3 2 4 . 7 4 3 1 . 8 3 1 . 6 - Tr, — - 1 . 6 4 3 3 . 7 - 9 9 . 9 7 

PbS.... 0.44 2 4 . 3 1 0 . 2 0 . 2 8 . 8 - 4 . 8 Tr. 4 . 9 1 3 . 8 - 9 9 . 8 9 

Mineral 
per cent a i s t r i mtion of sulphides 

Mineral 
FeS 2 CuFeS^ PbS Insol. 

9 0 . 3 6 . 4 6 I . 9 6 0 . 7 1 

CuFeS^** • • • 6 . 8 9 1 . 9 Traces 1 . 6 4 

0 . 3 8 0 . 3 7 9 4 . 2 4 . 9 3 
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Considering the r e s u l t s of these assays, the f o l l o w -
conclusions are apparent: 

1. The main gold values o f the ore are l a r g e l y associated 
w i t h p y r i t e , while c h a l c o p y r i t e i s the secondary c a r r i e r of 
gold, and galena i s only s l i g h t l y a u r i f e r o u s , 

2 . The d i s t r i b u t i o n of gold values i n the p y r i t e i s 
dependent upon the amount of f r a c t u r i n g and degree of c r y s t a l 
l i z a t i o n of t h i s mineral* This was i n f e r r e d from the assays 
of the c a r e f u l l y s e l e c t e d grains o f the f r a c t u r e d and w e l l 
c r y s t a l l i z e d p y r i t e * 

3. Galena i s the p r i n c i p a l c a r r i e r of s i l v e r values i n 
the ore, w i t h p y r i t e the secondary s i l v e r - b e a r i n g m i n e r a l , 
while c h a l c o p y r i t e occupies the t h i r d p l a c e . 

The f i r s t two conclusions are very suggestive of the 
d e p o s i t i o n of gold from the s o l u t i o n upon the c r y s t a l faces of 
the p y r i t e or along the planes of i t s f r a c t u r e s . They a l s o 
point to a d e p o s i t i o n of gold approximately contemporaneous 
with that of c h a l c o p y r i t e and galena, i n which case gold d i s 
played a marked tendency to be p r e c i p i t a t e d on the c r y s t a l 
faces of a mineral already c r y s t a l l i z e d . The presence of the 
unknown W Y M mineral i n the f r a c t u r e s of the p y r i t e , however, 
may have something to do w i t h the concentration o f gold values, 
but no attempts to s e t t l e t h i s question were made because of 
the i n s u f f i c i e n t q u a n t i t i e s of t h i s m i n e r a l . A f a i l u r e to see 
any free gold undoubtedly may be accounted for by i t s occur
rence i n f i n e l y d i v i d e d f l a k e s , or by i t s a s s o c i a t i o n w i t h 
other elements i n the same form. I t i s more d i f f i c u l t to draw 
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any c o n c l u s i o n i n regard to a d e p o s i t i o n of s i l v e r or i t s 
compounds. I t seems to be of a d e p o s i t i o n contemporaneous 
w i t h that of galena and c h a l c o p y r i t e , and, i n such a case, 
high values of s i l v e r i n a s s o c i a t i o n with p y r i t e tend to i n d i 
cate i t s p r e c i p i t a t i o n on the c r y s t a l faces of the l a t t e r i n 
some combination w i t h gold (gold - s i l v e r t e l l u r i d e s ? ) , or 
i t s a s s o c i a t i o n w i t h the unknown wY f f m i n e r a l . I n c i d e n t a l l y , 

tt » the c a l c u l a t e d per cent d i s t r i b u t i o n of the sulphides among 
the picked wpure f l mineral grains i n d i c a t e s that the true 
values of the gold and s i l v e r are somewhat lower i n the c h a l 
c o p y r i t e , and correspondingly higher i n the p y r i t e and galena, 
due to the admixture of other s u l p h i d e s . 

V I I . DISTRIBUTION OF SULPHIDES IN TEE QBE 

When the degree of a s s o c i a t i o n of gold and s i l v e r 
values w i t h the predominant sulphides was e s t a b l i s h e d , f u r t h e r 
assays were made of "high", n l o w n grades and of the " m i l l 
heads 1 1, i n order to determine the d i s t r i b u t i o n o f the p r i n c i 
p a l sulphide minerals i n the ore. These assays and the 
c a l c u l a t e d r e s u l t s are as f o l l o w s : 
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Attempted c a l c u l a t i o n of the percentage of p y r i t e i n 
a low grade, using the t o t a l i r o n present as a b a s i s f o r such 
a c a l c u l a t i o n , r e s u l t e d i n an apparent shortage of the a v a i l 
able sulphur to s a t i s f y the t h e o r e t i c a l composition of the 
p y r i t e ; that i s , assuming that a l l i r o n l e f t a f t e r s a t i s f y i n g 
the Fe content of the c h a l c o p y r i t e amounts to 3*02%9 i t i s 
necessary to have ( 6 4 ) ( 3 * 0 2 ) - 3 * 4 6 % of sulphur a v a i l a b l e , 

while only ( l . 6 o - . 0 8 ) z 1.52% of sulphur i s a c t u a l l y 
present. Hence, 1*55% °f the i r o n i s present as a c o n s t i t u e n t 
of p y r i t e , and the remaining 1.47f 0 enter i n t o some other 
chemical combination. Examination of the f l o t a t i o n t a i l i n g s 
shows the presence of hard black mineral grains among the 
r e j e c t e d gangue, and i n the w r i t e r 1 s opinion i t i s some i r o n 
mineral which i s p a r t i a l l y or w h o l l y r e s p o n s i b l e f o r the 
a d d i t i o n a l amount of i r o n , as i n d i c a t e d by the a n a l y s i s . Un
f o r t u n a t e l y , time d i d not permit any i n v e s t i g a t i o n i n t h i s 
d i r e c t i o n . 

VIII. LOSSES OF VALUES ITS TREATMENT OF THE ORE BY FLOTATION 

As has been mentioned above, the present m i l l prac
t i c e i s to recover the values from the ore by the bulk f l o t a 
t i o n of s u l p h i d e s . This method of treatment appears to be 
quite J u s t i f i a b l e i n view of the comparatively simple composi
t i o n of the ore, and of the f a c t that the p r i n c i p a l sulphides -

I 
p y r i t e , c h a l c o p y r i t e , and galena - a l l have gold and s i l v e r i n 
a s s o c i a t i o n w i t h them. F l o t a t i o n p r a c t i c e , however, r e s u l t s i n 
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Type of 
ore 

Au 
oz. 

Ag 
oz. 

Cu Fe Pb Zn 3 i 0 2 CaCO, 3 Ins. S. B i 

High 
grade 

2.84 22.61 3.24 10 . 8 0 7 . 8 0 0.13 64.9 1.5 6 5 . 0 1 3 . 0 — 

Low 
israde 

0 . 3 2 3 . 6 8 0.05 4 . 0 6 0 . 2 9 0 . 0 7 61.4 3 . 7 8 6 . 7 1 .6c — 

M i l l 
heads 

0 . 5 7 5.40 0.34 3 .87 0 . 9 8 0 .07 79.3 3 . 5 85.O 2.65 

Type of 
ore 

per cent d i s t r i b u t i o n of sulphides Type of 
ore F e S 2 CuFeS 2 Zn3 I n s o l . 

High 
grade 

1 5 . 8 7 9 . 3 6 9 . 0 0 . 2 0 65.O 

Low 
grade 

2 . 8 8 0 . 1 0 0 . 3 4 1 . 0 0 8 6 . 0 

M i l l 
heads 

4 . 2 6 1 . 0 0 1 . 0 5 0 ; 9 2 8 4 . 7 

Examination of the c a l c u l a t e d r e s u l t s of the 
a n a l y s i s p o i n t s to the f o l l o w i n g conclusions: 

1* P y r i t e i s a predominant sulphide m i n e r a l i n the ore. 
2. C h a l c o p y r i t e and galena are present i n equal r e l a t i v e  

p r o p o r t i o n s . 
3* S p h a l e r i t e c h i e f l y occurs i n the low grade of ore, 

thus d i s p l a y i n g a tendency to he deposited i n v e i n l e t s 
of quartz (disseminated through the s c h i s t o s e s e r i e s ) 
i n preference to the w e l l m i n e r a l i z e d p o r t i o n s of the 
true f i s s u r e . 

4. Some i r o n - b e a r i n g m i n e r a l i s present i n the low grade 
of the ore i n a d d i t i o n to the minerals a l r e a d y  
mentioned. 



-19-

comparatively low recovery of values, namely, between 88 and 
90 per cent. I n v e s t i g a t i o n has been conducted i n the ore 
dre s s i n g l a b o r a t o r y w i t h the purpose of i n c r e a s i n g the recov
ery of gold from Dentonia ores i n a f l o t a t i o n process of 
treatment, and also to a s c e r t a i n the f a c t o r s r e s p o n s i b l e f o r 
the l o s s of values i n the present m i l l p r a c t i c e . A f u l l 
r e port i n connection with these t e s t s i s submitted t o the 
Department of Mining and M e t a l l u r g y , and only the main conclu
sions i n regard to l o s s e s and d i s t r i b u t i o n of the values are 
incorporated i n the present r e p o r t . These are as f o l l o w s : 

I • ( a) F a i l u r e to recover free gold which is< liber^ated i n 
the g r i n d i n g c i r c u i t as m i n u t e f l a k e s . 

This appears to be the main source of l o s s e s , as 
i n d i c a t e d by the c y a n i d a t i o n of the t a i l i n g s , whose gold con
tent was thus reduced from 0 . 1 0 os./ton to 0 . 0 3 oz./ton. 

The surface of the l i b e r a t e d gold p a r t i c l e s may be 
e i t h e r contaminated through mechanical adhesion of f o r e i g n 
m a t e r i a l , or may possess some f i l m - c o a t i n g , and consequently 
such free gold i s made r e f r a c t o r y to f l o t a t i o n . While some of 
the l o s s e s may be due to these reasons, a c e r t a i n p o r t i o n of 
free gold undoubtedly aggregates i n the f l o t a t i o n c e l l with 
the grains of s i l i c e o u s gangue, because of the opposite 
e l e c t r i c a l surface-charges of gold and quartz p a r t i c l e s . Such 
c o n d i t i o n n e c e s s i t a t e s the use of some d i s p e r s i n g agent l i k e 
sodium s i l i c a t e , i n order to f l o a t the go l d . Confirmation o f 
t h i s f a c t was obtained during f l o t a t i o n t e s t s , thus accounting 
f o r the increase i n the o v e r a l l recovery of over 3 per cent. 
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(b) gal l u r e to recover a l l of the s ulph i d e s , because of 
the o x i d i z e d f i l m - c o a t i n g ( l i m o n i t i z a t i o n ) of the p r i n c i p a l 
s u l p h i d e s . I t has been proven that employing sodium sulphide 
as a s u l p h i d i z i n g agent ( a f t e r the f i r s t concentrate has been 
obtained) r e s u l t s i n b r i n g i n g up the greater part of the 
remaining sulphides as a second concentrate. This a d d i t i o n a l 
recovery amounted, on the average, to 2% by wt, c a r r i e d up to 
1 - 1 . 2 oz./ton, or 1 . 5 - 2 f . of the t o t a l gold. Such a s m a l l i n 
crease i n the o v e r a l l recovery shows that t h i s f a c t o r i s not 
the p r i n c i p a l source of l o s s e s . 

(c) F a i l u r e to r e c o v e r p r o b a b l e compounds of gold such 
as t e l i a r i d e s f which do not r . 

TT. D i s t r i b u t i o n of values i n the ore i s very e r r a t i c , 
as demonstrated by the c a l c u l a t e d heads from the assays of the 
concentrates and t a i l i n g s , which range from . 5 0 to . 6 0 oz./ton. 
This c o n c l u s i o n i s i n accordance w i t h the f a c t already estab
l i s h e d , that more gold i s i n a s s o c i a t i o n with f r a c t u r e d 
p y r i t e , the s p o t t y d i s t r i b u t i o n o f which has been not i c e d 
upon examination of the p o l i s h e d s e c t i o n s . 


