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Dear Jim: 

Subsequent to our telephone c o n v e r s a t i o n l a s t 
month, I v i s i t e d the Samatosum d e p o s i t and c o l l e c t e d the 
samples f o r the i n i t i a l phase of the f l u i d i n c l u s i o n study. 
P l e a s e f i n d e n c l o s e d 14 samples - 8 from diamond d r i l l core 
and 6 from the open p i t , as w e l l as sample d e s c r i p t i o n s and 
a b r i e f g e o l o g i c a l d e s c r i p t i o n of the d e p o s i t i t s e l f . 

Our i n t e r p r e t a t i o n i s i n a s t a t e of f l u x a t the 
moment, having gone o r i g i n a l l y from a v o l c a n o g e n i c massive 
s u l p h i d e model to t h a t of a p r e d e f o r m a t i o n a l e p i g e n e t i c 
mesothermal v e i n system. More r e c e n t thoughts, based on 
r e l o g g i n g of the cor e , i n v o l v e i n t r o d u c t i o n of the s i l v e r 
(and t h e r e f o r e d e p o s i t i o n of the t e t r a h e d r i t e ) by p o s t -
d e f o r m a t i o n a l f e r r o a n d o l o m i t e - r i c h hydrothermal s o l u t i o n s 
t h a t were c h a n n e l l e d a l o n g l a t e b r i t t l e s t r u c t u r e s which 
i n t e r s e c t e d an e a r l y zone of base m e t a l - r i c h s u l p h i d e 
"seams". The s t r u c t u r a l evidence f o r t h i s i s so f a r sca n t , 
but, n e v e r t h e l e s s , we're t a k i n g the p o s s i b i l i t y s e r i o u s l y i n 
view of p o s s i b l e i m p l i c a t i o n s with r e s p e c t to f u t u r e 
e x p l o r a t i o n of the p r o p e r t y . 

These "end-member" models are r e f l e c t e d i n the 
qu e s t i o n s which I have posed a t the end of the d e p o s i t 
d e s c r i p t i o n . I am sure t h a t some of these q u e s t i o n s w i l l 
p e r s i s t long a f t e r the d e p o s i t has been mined out, but I 
hope they p r o v i d e a focus f o r the study. 

I am s t i l l c o n t i n u i n g my r o l e as a c o n s u l t a n t f o r 
Minnova and would be ple a s e d to f i e l d any qu e s t i o n s you 
might have r e g a r d i n g the d e p o s i t , p a r t i c u l a r l y with r e s p e c t 
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to the s t r u c t u r e . Your communications, however, should be 
d i r e c t e d toward Ian P i r i e , s e n i o r e x p l o r a t i o n g e o l o g i s t f o r 
the company. His address i s : 

Minnova Inc. 
3rd F l o o r , 311 Water S t r e e t 
Vancouver, B r i t i s h Columbia 
V6B 1B8 

T e l . : (604) 681 3771 

I hope t h a t you can do something with the samples 
and look forward to the r e s u l t s of your study. 

Yours s i n c e r e l y , 

J.K. Glover 

G e o l o g i c a l C o n s u l t a n t 



SAMATQ5UM DEPOSIT: SAMPLES FOR FLUID INCLUSION STUDY 

SAMPLES TAKEN FROM DIAMOND DRILL CORE 

FISAM 01 DDH RG 64: 108.0 metres 

Yellow s e r i c i t i z e d sediments, updip from the high s i l v e r 
zone: m i l k y to c l e a r q u a r t z with creamy f e r r o d o l o m i t e and 
a s s o c i a t e d deformed galena and t r a c e s p h a l e r i t e . 

FISAM 02 DDH RG 112: 137.0 metres 

Yellow s e r l c l t e + f e r r o d o l o m i t e a l t e r e d sediments, i n 
hanging w a l l of high s i l v e r zone, proximal to l a t e b r i t t l e 
f a u l t i n g : 
E a r l y q u a r t z - f e r r o d o l o m i t e v e i n with zone of c o n t a c t s t r a i n 
i n f e r r o d o l o m i t i z e d c o u n t r y rock. 

FISAM 03 DDH RG 86 : 326.5 metres 

F o o t w a l l of the s u l p h i d e seam; boundary between s i l v e r grey 
s e r i c i t i z e d sediments above and p e r v a s i v e l y f e r r o d o l o m i t i z e d 
sediments below; f u c h s i t e occurs along the c o n t a c t : 
E a r l y creamy carbonate v e i n with stockwork-type q u a r t z 
s t r i n g e r s c r o s s c u t t i n g the v e i n i n t e r n a l l y . Both m i n e r a l 
phases are e a r l y r e l a t i v e to the p e n e t r a t i v e deformation. 

FISAM 04 DDH RG 85: 249.0 metres 

Su l p h i d e seam w i t h i n s i l v e r grey s e r i c i t i z e d sediments: 
P r e d e f o r m a t i o n m i n e r a l i z a t i o n - p y r i t e , s p h a l e r i t e with 
t r a c e c h a l c o p y r i t e ; w i t h i n i n t e r s e c t i o n t h a t c o n t a i n e d 
0.28% Cu, 2.9% Zn, 2.6% Pb, 43.5 gm Ag, 0.2 gm Au. Gangue -
smokey q u a r t z and ( l a t e r ) b u l l q u a r t z . 

FISAM 05 DDH RG 85: 261.5 metres 

Sul p h i d e seam w i t h i n s i l v e r grey s e r i c i t i z e d sediments: 
P r e d e f o r m a t i o n q u a r t z v e i n s : b u l l q u a r t z i s l a t e r than 
smokey q u a r t z ; minor creamy carbonate s t r i n g e r , p o s s i b l y 
f e r r o d o l o m i t e . 

F.ISAM„J16 DD^RGJLlAl 59±A„mtxes„ 

F e r r o d o l o m l t i z e d mafic v o l c a n l c s (hanging w a l l of the ore 
zone): 
B u l l q u a r t z v e i n with f e r r o d o l o m i t e and p y r i t e , 
c h a l c o p y r i t e , galena; v e i n c r o s s c u t s the f o l i a t i o n i n the 
mafics ( l a t e r e l a t i v e to the p e n e t r a t i v e d e f o r m a t i o n ) . 
S u l p h i d e s p o s s i b l y r e m o b i l i z e d from the ore zone. 



FISAM 07 DDH RG 123: 97.3 metres 

Yellow s e r i c i t i z e d and c a r b o n a t i z e d sediments In the hanging 
w a l l of the high s i l v e r zone: 
Vein of w h i t e / c l e a r q u a r t z with branching f e r r o d o l o m i t e 
s t r i n g e r s ( s t a i n e d blue) and smokey qu a r t z with euhedral 
pyr i t e . 

FISAM 08 DDH RG 123: 110.4 metres 

High s i l v e r zone i n y e l l o w s e r i c i t i z e d sediments: 
Smokey q u a r t z v e i n cut by s t r i n g e r s of white quartz and 
carbonate, and ( p o s s i b l y l a t e r ) p lanar v e i n l e t s of white 
q u a r t z with carbonate margins. 

SAMPLES TAKEN FROM THE OPEN PIT* 

FISAM 09: 1297.5 metre bench 

F o o t w a l l of the ore zone (4 metres): grey smokey qu a r t z cut 
by s t r i n g e r s and v e i n s of white q u a r t z . 

FISAM 10: 1297.5 metre bench 

F o o t w a l l of the ore zone (2 metres): f u c h s i t i c s i l v e r grey 
s e r i c i t i z e d sediments cut by carbonate v e i n . 

FISAM 11: 1297.5 metre bench 

F o o t w a l l p a r t of the ore zone: white quartz v e i n with 
t e t r a h e d r i t e , s p h a l e r i t e , galena and c h a l c o p y r i t e i n y e l l o w 
s e r i c i t i z e d sediments. 

FISAM 12: 1297.5 metre bench 

Ore zone i n s i l v e r grey s e r i c i t i z e d sediments, immediately 
below the c o n t a c t with o v e r l y i n g y e l l o w s e r i c i t i z e d 
sediments: white q u a r t z with minor carbonate and 
t r e t r a h e d r i t e , c h a l c o p y r i t e , s p h a l e r i t e and galena. 

FISAMJL3j 1297.5 metre bench 

Yellow s e r i c i t i z e d sediments i n immediate hanging w a l l of 
ore zone: barren white q u a r t z v e i n . 

*N.B. A l l the above samples were taken from v e i n s that were 
f o l d e d and/or boudined d u r i n g the p e n e t r a t i v e d e f o r m a t i o n of 
the c o u n t r y rock, i . e . they are e a r l y . 



FISAM 14: 1.390.0 metre bench 

Hanging w a l l mafic v o l c a n i c s : white q u a r t z v e i n cut by 
stockwork of c l e a r q u a r t z s t r i n g e r s with c h a l c o p y r i t e and 
p y r i t e , and minor s p h a l e r i t e . Vein margins concordant with 
f o l i a t i o n i n the co u n t r y rock, but the v e i n was not v i s i b l y 
boudined or f o l d e d - l a t e ? 

GENERALIZED DESCRIPTION OF THE GEOLOGY OF THE DEPOSIT 

The Samatosum d e p o s i t comprises about 600,000 tonnes 
g r a d i n g 1100 g/t Ag, 1.8 g/t Au, 1.2% Cu, 3.5% Zn and 1.7% 
Pb. The main s u l p h i d e s are t e t r a h e d r i t e (the p r i n c i p a l 
s i l v e r m i n e r a l ) , s p h a l e r i t e , galena, c h a l c o p y r i t e and 
p y r i t e . They are hosted by f o l d e d and boudined b u l l q uartz 
v e i n s and are commonly a s s o c i a t e d with minor creamy c o l o u r e d 
f e r r o a n dolomite i n c l u s i o n s and s t r i n g e r s w i t h i n the q u a r t z . 
Some p a r t s of the ore d e p o s i t , however, do have a more 
massive appearance, and a b a r i t e zone has been r e c o g n i z e d i n 
the upper p a r t of the sequence to the west of the d e p o s i t . 

The d e p o s i t c o n s i s t s of a t a b u l a r to l e n s o i d shaped body 
(the high s i l v e r zone) t h a t d i p s at 30 to 40 degrees toward 
the n o r t h e a s t and plunges at a shallow angle toward the 
e a s t - s o u t h e a s t . I t i s hosted by an u p r i g h t (?) sedimentary 
sequence c o m p r i s i n g a r g i l l i t e , s i l t s t o n e , and quartz and 
l i t h i c wackes, sedimentary s t r u c t u r e s w i t h i n which i n d i c a t e 
d e p o s i t i o n as d i s t a l t u r b i d i t e s . These host rocks are 
s t r u c t u r a l l y (?) o v e r l a i n by a mafic v o l c a n i c sequence t h a t 
c o n t a i n s l a p i l l i t u f f , p i l l o w l a v a and ash t u f f . 

The whole s u c c e s s i o n i s a s s i g n e d to the P a l e o z o i c Eagle 
Bay Formation, which was r e g i o n a l l y deformed and 
metamorphosed d u r i n g the Jura-Cretaceous Columbian Orogeny -
both the v o l c a n i c rocks and sedimentary rocks were 
p e n e t r a t i v e l y deformed to produce a p e r v a s i v e , shallow to 
moderate, n o r t h e a s t e r l y d i p p i n g f o l i a t i o n . T h i s f a b r i c i s 
d e f i n e d by c h l o r i t e i n the v o l c a n i c s and s e r i c i t e i n the 
sediments, i n d i c a t i v e of lowermost g r e e n s c h i s t f a d e s 
metamorphism. 

W i t h i n the sediments, the f o l i a t i o n i s a x i a l p lanar to 
s m a l l - s c a l e n o r t h w e s t e r l y p l u n g i n g t i g h t to i s o c l i n a l 
asymmetric f o l d s . F o l d vergence i s toward the so u t h e a s t . 
F o l d s of the o r e - b e a r i n g q u a r t z v e i n s have a s i m i l a r 
geometry (although t h e i r plunges are commonly shallow toward 
the e a s t - s o u t h e a s t ) . Zones of c o n t a c t s t r a i n a d j a c e n t to 
the v e i n s are r e f l e c t e d by both the I n t e n s i t y and geometry 
of the f o l i a t i o n i n the w a l l rock. The s u l p h i d e s e x h i b i t 
both b r i t t l e and d u c t i l e d e f o r m a t i o n - e.g., i n t e n s e l y 
deformed and d i s l o c a t e d c r y s t a l s of galena d e f i n e a f a b r i c 
around boudined l a y e r s of s p h a l e r i t e . T h e r e f o r e , i t 
seems c l e a r t h a t at l e a s t the main phase of m i n e r a l i z a t i o n 
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to be due to r e a c t i o n of the hydrothermal s o l u t i o n s with the 
w a l l rock as a consequence of a change i n P-T c o n d i t i o n s at 
the s i l v e r - g r e y s e r i c i t e " f r o n t " . Zones of s i l l c i f i c a t i o n 
may have acted as ground p r e p a r a t i o n f o r the development of 
b r i t t l e f r a c t u r e s , a long which the l a t e r hydrothermal f l u i d s 
passed. 

The d i s t r i b u t i o n of f e r r o a n dolomite a l t e r a t i o n i s s t i l l 
p o o r l y understood - diamond d r i l l core from o n l y a few d r i l l 
s e c t i o n s through the ore body has been s t a i n e d to date. But 
so f a r i t appears that at l e a s t two phases of 
f e r r o d o l o m i t i z a t i o n are r e p r e s e n t e d : an e a r l y phase t h a t 
o c c u r r e d s y n c h r o n o u s l y with the main phase of m i n e r a l i z a t i o n 
and a l t e r a t i o n , i . e . , p r i o r to the p e n e t r a t i v e deformation 
of the host r o c k s ; and a l a t e phase th a t f o l l o w e d b r i t t l e 
f a u l t zones which c r o s s - c u t the f o l i a t i o n . P e r v a s i v e , 
f i n e l y d i s s e m i n a t e d f e r r o d o l o m i t i z a t i o n of the c o u n t r y rock 
occurs i n some p l a c e s , p a r t i c u l a r l y w i t h i n the lower p a r t of 
the mafic sequence and, to a l e s s e r extent i n the f o o t w a l l 
of the s i l v e r grey s e r i c i t e zone. Whether t h i s i s p a r t l y a 
f u n c t i o n of primary l i t h o l o g y i s not known. 

Questions to be answered: 

1. Is there a s y n g e n e t i c component to the m i n e r a l i z e d 
system - c o u l d the d e p o s i t be a s t r u c t u r a l l y dismembered 
feeder zone to a v o l c a n o g e n i c massive s u l p h i d e ? 

2. Are the lowest p a r t s of the m i n e r a l i z e d system, i . e . , the 
s u l p h i d e seams and a s s o c i a t e d q u a r t z - c a r b o n a t e v e i n s , the 
deeper, higher temperature p a r t s of an e p i g e n e t i c system? 
Is t h i s g r a d i e n t r e f l e c t e d by lower temperatures and/or 
d i f f e r i n g f l u i d c ompositions i n the higher p a r t s of the 
system, i . e . , q u a r t z - c a r b o n a t e v e i n s from the d e p o s i t 
i t s e l f ? 

3. Is there any evidence f o r s t r u c t u r a l j u x t a p o s i t i o n and 
i m b r i c a t i o n of s t r i k i n g l y d i f f e r e n t p a r t s of the 
m i n e r a l i z e d system w i t h i n the ore body i t s e l f - are there 
any marked g r a d i e n t s from f o o t w a l l to hanging w a l l 
recorded by comparison of samples taken from the p i t ? 

4. Is there any evidence to suggest that l a t e , lower 
temperature (?) s o l u t i o n s played a s i g n i f i c a n t 
r o l e i n d e p o s i t i o n of the ore b e a r i n g m i n e r a l s , 
e s p e c i a l l y t e t r a h e d r i t e ? 

5. Is there any evidence from f l u i d i n c l u s i o n data to 
suggest t h a t r e m o b i l i z a t i o n of the ore o c c u r r e d along 
l a t e b r i t t l e f r a c t u r e s ( e s p e c i a l l y FISAM Oŝ  from the 
m a f i c s ) ? 06 



occurred p r i o r to t h i s d e f o r m a t i o n . 

S m a l l - s c a l e (?) s o u t h w e s t e r l y d i r e c t e d t h r u s t f a u l t s t h a t 
are s u b p a r a l l e l to the f o l i a t i o n occur throughout the 
sedimentary sequence and appear to i m b r i c a t e the ore zone. 
These f a u l t s are b e l i e v e d to have developed l a t e i n the same 
p e r i o d of deformation t h a t produced the f o l i a t i o n . 

Two types of s e r i c i t e - s i l v e r grey and y e l l o w - occur 
w i t h i n the sediments c l o s e to the ore zone. These gi v e the 
host rocks a p h y l l i t l c sheen t h a t i s not present away from 
the m i n e r a l i z e d system. The d i s t r i b u t i o n of these micas i s 
s c h e m a t i c a l l y shown on the c r o s s s e c t i o n , but i n d e t a i l the 
c o n t a c t between them i s much more i r r e g u l a r . P r e l i m i n a r y 
probe and XRD a n a l y s e s suggest r e l i c t b i o t i t e and K-spar i n 
the s i l v e r grey s e r i c i t e zone but not i n the y e l l o w s e r i c i t e 
zone, although t h i s has yet to be s u b s t a n t i a t e d . 

The s i l v e r grey s e r i c i t e zone i s i n p a r t the host f o r 
the ore d e p o s i t , but extends downdip at a s l i g h t l y s teeper 
a n g l e . In a d d i t i o n to the s e r i c i t e , t h i s zone a l s o c o n t a i n s 
10 to 40% f i n e l y d i s s e m i n a t e d p y r i t e . The q u a r t z content 
v a r i e s from about 20% to 80% i n the form of p e r v a s i v e grey 
c h e r t y q u a r t z with ghosted white v e i n s and stockworks. Many 
of the q u a r t z v e i n l e t s c o n t a i n s i g n i f i c a n t amounts of 
p y r i t e , s p h a l e r i t e , galena and c h a l c o p y r i t e w i t h i n them and 
i n semi-massive seams along t h e i r margins. In areas of 
i n t e n s e stockworking these seams may c o a l e s c e to form 
"massive" low s i l v e r s u l p h i d e s i n a b u l l q u a r t z m a t r i x . 
These zones were o r i g i n a l l y thought to be v o l c a n o g e n i c and 
s y n g e n e t i c i n o r i g i n . The p r e f e r r e d model at the moment i s 
th a t these r e p r e s e n t the deeper l e v e l s of the same 
m i n e r a l i z i n g system t h a t produced the high s i l v e r zone t h a t 
d e f i n e s the Samatosum d e p o s i t , and are t h e r e f o r e e p i g e n e t i c . 

The y e l l o w s e r i c i t e zone appears to surround the 
s i l v e r grey s e r i c i t e zone, although i t i s not always present 
on the f o o t w a l l s i d e . I t commonly c o n t a i n s abundant f o l d e d 
and boudined b u l l q u a r t z v e i n s and s t r i n g e r s . P y r i t e i s 
a s s o c i a t e d with the s e r i c i t e i n the w a l l rock of these 
ve i ns . 

Zones of Intense s i l l c i f l c a t i o n commonly (but not 
always) occur w i t h i n and p e r i p h e r a l t o the s i l v e r grey 
s e r i c i t e . These comprise p e r v a s i v e grey " c h e r t " , cut by a 
stockwork of c o a l e s c i n g and ghosted b u l l q u a r t z v e i n s and 
s t r i n g e r s . I n d i v i d u a l zones of t h i s type are p o o r l y d e f i n e d 
i n three dimensions, but appear to be shoots or p i p e s , based 
on t h e i r s u r f a c e e x p r e s s i o n as r e s i s t a n t knobs with no 
s t r i k e e x t e n t . 

The ore body occurs c l o s e to the c o n t a c t between the 
s i l v e r grey s e r i c i t e zone and the outer zone of y e l l o w 
s e r i c i t e . T h e r e f o r e , d e p o s i t i o n of the s u l p h i d e s i s thought 
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