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I n t r o d u c t i o n 

J.C. Stephen E x p l o r a t i o n s submitted to Overburden 
D r i l l i n g Management e i g h t overburden samples from an area of 
the Queen C h a r l o t t e I s l a n d s known to be anomalous i n g o l d . 
Overburden D r i l l i n g Management prepared heavy mineral (S.G. 
> 3.3) and mid-density ( S.G. 2.8 - 3.3) concentrates from 
these samples to a s s i s t i n i s o l a t i n g the c o n t r i b u t i n g g o l d 
m i n e r a l i z a t i o n . Our c o n c e n t r a t i n g procedures are summarized 
i n F i g u r e 1, and the weights of the v a r i o u s sample f r a c t i o n s 
are shown i n Table 1. The approximate m i n e r a l o g i c a l compo­
s i t i o n s of the two types of concentrates are shown i n Tables 2 
and 3. A more d e t a i l e d examination of the anomalous samples 
w i l l be made on r e c e i p t of the a n a l y t i c a l data. 

Nature of the Overburden 

The samples are of n o n - g l a c i a l r e s i d u a l s o i l s and were 
c o l l e c t e d near the s"oil/bedrock i n t e r f a c e a t s i t e s where the 
s o i l depth ranged from 0.5 t o 3 meters. 

Samples 01 to 03 were c o l l e c t e d from r e l a t i v e l y t h i c k 
s o i l s e c t i o n s i n a t o p o g r a p h i c a l l y low area, and Samples 05 
to 08 were obtained from t h i n n e r , sub-alpine s o i l s on a high 
gabbro/diabase r i d g e . The s o i l s are stony c l a y s and sands. 
A l l of the c l a s t s are leached, and i n s e v e r a l samples the 
le a c h i n g i s so severe t h a t l i t h o l o g i e s could not be determined 
(Table 4) . 
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Mineralogy of the Concentrates 

The heavy m i n e r a l s u i t e s of the r e s i d u a l s o i l s are much 
simpler than those of g l a c i a l s o i l s and appear to d i r e c t l y r e f l e c t 
the mineralogy of the u n d e r l y i n g bedrock. Concentrates from the 
l o w - e l e v a t i o n s o i l s c o n s i s t p r i m a r i l y of o l i v i n e d e r i v e d from 
an undetermined rock u n i t . P a r t of the o l i v i n e has been 
l i m o n i t i z e d . Concentrates from the sub-alpine s o i l s are 
enriched i n a pale pink, grey or green, s t r i a t e d , c r y s t a l -
forming m i n e r a l t h a t has been t e n t a t i v e l y i d e n t i f i e d as z o i s i t e 
(epidote f a m i l y ) . Minor minerals i n c l u d e i l m e n i t e , which occurs 
as o c t a h e d r a l c r y s t a l s , and p y r i t e which occurs as cubes t h a t have 
been completely converted to secondary o x i d e s . 

The mid-density concentrates are m i n e r a l o g i c a l l y s i m i l a r 
t o the heavy m i n e r a l concentrates, c o n s i s t i n g e i t h e r of o l i v i n e 
(at low e l e v a t i o n s ) or of z o i s i t e (at high e l e v a t i o n s ) . Both 
of these m i n e r a l s are of e s s e n t i a l l y the same s p e c i f i c g r a v i t y 
as the methylene i o d i d e t h a t was used to si n k the heavy minerals 
and f l o a t the mid-density m i n e r a l s . The mid-density concentrates 
c o n t a i n the a l t e r e d o l i v i n e and z o i s i t e g r a i n s t h a t have been 
p a r t i a l l y converted t o l i g h t e r c l a y m i n e r a l s . 

Common rock-forming mid-density minerals such as horn­
blende and carbonates are g e n e r a l l y absent, r e f l e c t i n g t h e i r 
i n s t a b i l i t y under the chemical weathering c o n d i t i o n s t h a t 
generated the r e s i d u a l s o i l s . However, the a l t e r e d z o i s i t e does 



- 3 -

r e a c t very s l i g h t l y to d i l u t e HC1, suggesting t h a t the parent 
rock (assumed to be gabbro) has been c a r b o n a t i z e d . Most of 
the samples c o n t a i n low c o n c e n t r a t i o n s of blue-grey, b l u e -
green, or blue-white amphibole, i n c l u d i n g some a s b e s t i f o r m 
t r e m o l i t e . 

Gold Content 

Considerable f r e e gold was noted on the shaking t a b l e 
w h i l e p r o c e s s i n g Sample 04, and one g r a i n of go l d was logged 
i n the heavy m i n e r a l concentrate of Sample 08. On r e c e i p t of 
the a n a l y s e s , other anomalous samples w i l l be examined to d e t e r ­
mine whether f r e e g o l d i s present. I t i s expected t h a t anomaly 
magnitude w i l l be g r e a t l y i n f l u e n c e d by concentrate s i z e . For 
example, c l a y e y samples such as 03 and 08 produced s e n s i t i v e , 
u ndersized concentrates w h i l e the z o i s i t e - r i c h concentrates 
from Samples 05 to 07 are o v e r s i z e d and are much l e s s s e n s i t i v e . 
For comparative purposes, t h e r e f o r e , the number of g r a i n s of 
gold per k i l o g r a m of s a n d / s i l t feed w i l l be measured. 

S. A v e r i l l 



/ • 

- k -

Bulk 
Sample 

10-15 kg 

±250g STORE 

1700^ STORE 

Shaking 
Table 

L i g h t F r a c t i o n 
STORE 

Heavy L i q u i d 
Separation (Methylene 

Iodide SG 3 .3) 

L i g h t F r a c t i o n Heavy L i q u i d 
Separation ( D i l u t e 

Methylene Iodide SG .2 .8) 
» 

Heavy L i q u i d 
Separation (Methylene 

Iodide SG 3 .3) 

Heavy L i q u i d 
Separation ( D i l u t e 

Methylene Iodide SG .2 .8) 

L i g h t 
STORE 

1/2 STORE 
-> MICROSCOPE 

EXAMINATION 
l / 2 STORE 

* MICROSCOPE 
EXAMINATION 

GEOCHEM 
ANALYSIS 

GEOCHEM 
ANALYSIS 

F i g . 1 - Sample p r o c e s s i n g f l o w sheet. 
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Weight (kg.) Weight (g.) 
Whole Table H.M. M.D. 

Sample No. Sample +10 Mesh Cone. Cone. Cone. Remarks 

01 16.0 10.0 72.5 9.8 8.1 

02 15.4 9.0 70.25 9.3 7.5 

03 13.4 6.0 63.74 1.4 2.3 

04 13.0 5.9 156.4 13.3 7.2 5+ g r a i n s V.G. 

05 9.9 3.4 126.8 47.1 7.9 

06 10.8 3.7 131.2 105.6 9.3 

07 12.9 7.2 142.2 73.7 36.0 P o s s i b l e V.G. 

08 4.1 2.0 73.6 0.6 1.0 Mainly c l a y , very 
l i t t l e sand feed 

Table 1 - Sample Weights 
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Table 2 - Mineralogy of heavy m i n e r a l concentrates. 
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Sample No. Mineralogy 

01 - 1/2 MD >95% a l t e r e d o l i v i n e 
02 - 1/2 MD 80-90% a l t e r e d o l i v i n e 

10% hornblende 
03 - 1/2 MD 95% a l t e r e d o l i v i n e 

3% t r e m o l i t e 
04 - 1/2 MD 90-95% a l t e r e d z o i s i t e 

3-5% brown serpentine 
1-2% t r e m o l i t e 

05 - 1/2 MD 90-95% a l t e r e d z o i s i t e 
5% t r e m o l i t e 

06 - 1/2 MD 80% a l t e r e d z o i s i t e 
10% blue-green amphibole 
10% quartz (poor separation) 

07 - 1/2 MD 70% a l t e r e d z o i s i t e 
30% a l t e r e d grey-blue amphibole 

08 - 1/2 MD . 80% a l t e r e d z o i s i t e 
20% t r e m o l i t e 
1-2% mica books 

Table 3 - Mineralogy of mid-density concentrates 
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Sample No. , P r i n c i p a l C l a s t L i t h o l o g i e s 

01 Quartz-free rock, completely 
leached, u n i d e n t i f i e d . 

02 Quartz-free rock, completely 
leached, u n i d e n t i f i e d . 

03 Q u a r t z - f e l d s p a r porphyry and 
dark, f i n e - g r a i n e d a r g i l l i t e 
or t u f f . R e l a t i v e l y f r e s h . 

04 Q u a r t z - f r e e v o l c a n i c , gabbro 
05 Quartz-free v o l c a n i c , gabbro 
06 Quartz-free v o l c a n i c . 
07 Hornblende gabbro. 
08 Quartz-free v o l c a n i c . 

Table 4 - C l a s t l i t h o l o g i e s 


