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From Jim F y l e s 
Ren B a t t l e Mountain Canada Inc. (BMCI) e x p l o r a t i o n f o r 

g o l d on t h e Phoenix p r o p e r t y 1990-1992. 

The BCiil work produced s i g n i f i c a n t and v a l u a b l e r e s u l t s f o r 
K e t t l e R i v e r R e sources i n c l u d i n g ; 
— o r g a n i z a t i o n o f a huge mass of h i s t o r i c e x p l o r a t i o n and 
mining data* 
— s y s t e m m a t i c and e n l i g h t e n e d r e view o f t h e ge o l o g y , 
i n c l u d i n g c r i t i c a l work on t h e ground i n key a r e a s and 
i d e n t i f i c a t i o n o f r e l e v a n t models o f m i n e r a l i s a t i o n , 
-•-good and c o n s i s t e n t g e o p h y s i c s and g e o c h e m i s t r y . 
— d r i l l i n g which has a l l but e l i m i n a t e d some g e o l o g i c a l 
environments f o r g o l d but which has c o n f i r m e d o t h e r s . 

(1) The presence o f T e r t i a r y g o l d m i n e r a l i z a t i o n i s 
e s t a b l i s h e d w i t h c e r t a i n t y . 

(2) T h i s m i n e r a l i z a t i o n i s i n or near s t r u c t u r e s which are 
main l y s u b s i d i a r y t o , and superimposed on t h e low d i p p i n g 
detachment f a u I t s . 

(3) The n o r t h w e s t - s o u t h e a s t t r e n d s o f some o f t h e s e 
s t r u c t u r e s i s s u b s t a n t i a t e d . S i g n i f a c a n t zones a r e the 
Crown-Wendy and S y l v e s t e r K-Brooklyn-Stemwinder. There are 
ot h e r t r e n d s and p r o b a b l y o t h e r zones. 

R e e v a l u a t e a l l d a t a from the p e r s p e c t i v e t h a t t h e s e a r c h i s 
f o r T e r t i a r y f r a c t u r e c o n t r o l l e d g o l d m i n e r a l i z a t i o n . 

(2) Design new programs t o t e s t s p e c i f i c a l l y t h e r e s u l t s of 
t h i s work. 
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EXPLORATION FOR GOLD BY BATTLE MOUNTAIN CANADA INC..ON THE 
PHOENIX PROPERTY 1990-92 

INTRODUCTION 

T h i s r e p o r t i s a r e v i e w , made at Greenwood on November 8-12 
1992, o f t h e work done on the Phoenix p r o p e r t y by B a t t l e 
Mountain Canada Inc (BMCI) i n 1990-1992. In t h i s r e v i e w I 
s t u d i e d the documents l i s t e d a t t h e end of t h i s r e p o r t , 
scanned the s o r t s o f t h i n g s t h a t are f i l e d i n t h e basement 
of t h e K e l l y house (much of which I had worked w i t h i n the 
past) and began t o go through t h e r o l l e d maps l e f t by BMCI 
people but not e n t e r e d i n t o the system. In t h e s e r o l l e d maps 
the p l o t s o f t h e 1991 h o l e s not i n c l u d e d i n t h e assessment 
r e p o r t KRR #694, t h e c o l o r e d maps on t h e w a l l s and t h e 
d e t a i l e d f i e l d c o m p i l a t i o n s on squared paper are 
p a r t i c u l a r l y i n t e r e s t i n g . Not seen were t h e r e s u l t s of the 
1992 d r i l l i n g ( which I am o n l y g e n e r a l l y f a m i l i a r w i t h from 
t a l k i n g t o BMCI peopl e i n August 1992) and o t h e r data t o be 
s u b m i t t e d as a requirement of t h e t e r m i n a t i o n of t h e BMCI 
o p t i o n argeement. 

In my o p i n i o n BMCI d i d a f i r s t c l a s s t e c h n i c a l j o b on t h i s 
p r o j e c t . In my few c o n t a c t s w i t h t h e i r p e o p l e d u r i n g the 
f i e l d seasons I was impressed by t h e i r p e r s i s t a n t , s e a r c h i n g 
and i m a g i n a t i v e work; t h e i r use o f modern t e c h n i q u e s and 
t h e i r f o l l o w - u p on the ground. O u t l i n e d i n the f o l l o w i n g 
are a few i d e a s coming from my own background and t h e review 
of t h e s e dacuments. 

DATA COMPILATION 

BMCI d i d a tremendous job of s o r t i n g , housing and 
c a t a l o g u i n g t h e huge volume of e x p l o r a t i o n and mining data 
on the Phoenix area., The documents f i l e d i n the K e l l y house 
are s o r t e d by s u b j e c t and q u i t e easy t o use. Only a few of 
t h e drawings of t h e BMCI work a r e f i l e d and I do not see any 
r e p o r t s or n o tes t h a t b r i d g e t h e gap between the f i e l d 
notebooks and t h e assessment r e p o r t s s u b m i t t e d t o KRR. 
P r o b a b l y a l l t h e drawings used f o r r e p o r t s are c o n t a i n e d i n 
t h e r o l l s on t h e t a b l e s , and a few working maps such as the 
f i e l d c o m p i l a t i o n s h e e t s (1:1000 s c a l e ) a r e t h e r e a l s o or 
pinned on t h e w a l l . When BMCI sends i n t h e f i n a l m a t e r i a l i t 
would be a good i d e a t o look f o r i n t e r i m i n t e r n a l r e p o r t s by 
Dawson, S t a n l e y , Kyba, B o t t r i l , C a r r o n e t c . and t o ask f o r 
them i f they are not sent. 

The Minquest b i b l i o g r a p h i c and s t a c k e d map p r o j e c t c o u l d be 
a u s e f u l t o o l as i n d i c a t e d i n assessment r e p o r t KRR #207. 
The t a r g e t a r e a s d e f i n e d i n t h a t r e p o r t show a v e r y s t r o n g 
b i a s toward the "R.Longe s t r a t a b o u n d " model of 
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m i n e r a l i z a t i o n and I am not impressed by t h e t a r g e t s 
s e l e c t e d . However, the system and those p a r t i c u l a r t a r g e t 
areas can be r e a d i l y r e - a s s e s s e d f o r some o t h e r model by 
superimposing t h e data s h e e t s on the l i g h t t a b l e and d i g g i n g 
out the r e p o r t s l i s t e d . The database d e s c r i b e d i n t h i s 
r e p o r t does not appear t o c o n t a i n t h e BMCI data as i t was 
concluded i n October 1990, but t h i s s h o u l d be checked. 

KRR w i l l want t o e n t e r the BMCI data i n t o t h e system. As a 
f i r s t step the r o l l e d maps s h o u l d be l a b e l l e d and f i l e d 
s y s t e m m a t i c a l l y e i t h e r f o l d e d i n f i l e drawers or hung i n a 
new c a b i n e t ( p r e s e n t c a b i n e t s 1-4 are f u l l ) . The c o s t , 
d i f f i c u l t y and u s e f u l n e s s of adding the BMCI data t o t h e 
Minquest database and map system s h o u l d be a s s e s s e d by 
someone who knows more than I do about t h e s e systems. 

GEOLOGICAL WORK' 

The background geology and i t s a p p r a i s a l by BMCI i n t h e 1990 
season i s smmmarized i n t h e r e p o r t by Caron and o t h e r s (KRR 
#659A pp.7-32). 

The o b s e r v a t i o n s about the s k a r n a l t e r a t i o n ( pp.19-22) are 
new and g i v e a good p i c t u r e of the s k a r n m i n e r a l o g y and i t s 
development. In 1991 d u r i n g mapping o f t h e p i t , 
s i g n i f i c a n t q u a n t i t i e s o f m i c r o d i o r i t e o f t h e P r o v i d e n c e 
l a k e s u i t e ( T r i a s s i c ) were i d e n t i f i e d and t h e y a r e shown on 
some of the new g e o l o g i c a l maps. They a l s o found s m a l l 
bodies o f C r e t a c e o u s (Nelson) i n t r u s i o n s i n c l u d i n g a s m a l l 
b r e c c i a p i p e near the Snowshae (p. 11 i n KR:R r e p o r t 659A) . 
BMCI g e o l o g i s t s a l s o mapped a s i g n i f i c a n t number of 
a d d i t i o n a l f a u l t s , among them a s e r i e s of f a u l t s t r e n d i n g 
northwest and o t h e r s t r e n d i n g n o r t h w i t h t h e bedding i n the 
B r o o k l y n r o c k s . 

Assessment r e p o r t KRR #659A g i v e s a good d e s c r i p t i o n (p3i) 
o f the e p i t h e r m a l v e i n s one o f which i s d e s c r i b e d as c u t t i n g 
t h e T e r t i a r y a r k o s e o f the K e t t l e R i v e r f o r m a t i o n . The 
s u g g e s t i o n i s made (p. 29) t h a t the g r a n u l a r p y r i t e (Type 2 
m i n e r a l i z a t i o n ) i n the S y l v e s t e r K d e p o s i t i s e p i t h e r m a l , 
perhaps T e r t i a r y . 

Four g e n e t i c models f o r the m i n e r a l d e p o s i t s on t h e Phoenix 
p r o p e r t y have been c o n s i d e r e d i n the past and were pushed by 
v a r i o u s workers i n the BMCI p r o j e c t . I n c l u d e d a r e t h e 
fo11ow i ng; 

(1) S t r a t a b o u n d m i n e r a l i z a t i o n . One model o f s t r a t a b o u n d 
m i n e r a l i z a t i o n has s u l p h i d e s p r e f e r e n t i a l l y d e p o s i t e d w i t h 
the c a l c a r e o u s a r g i l l i t e s i n the t r a n s i t i o n zone between the 
f i r s t B r o o k l y n s h a r p s t o n e and the B r o o k l y n l i m e s t o n e . T h i s 
i s what I c a l l t h e Robert Longe model which i s used t o 
d e f i n e the t a r g e t s i n the computer a n a l y s i s o f h i s t o r i c data 
(KRR r e p o r t # 207). The S y l v e s t e r l< d e p o s i t f i t s t h i s model. 
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A f t e r i t was found;, much of my work f o r KRR i n mapping the? 
B r o o k l y n and d e t e r m i n i n g i t s s t r a t i g r a p h y t e s t e d t h i s model 
but i t f a i l e d t o produce a s i n g l e new d e p o s i t . I do not 
t h i n k t h a t most o f t h e BMCI workers c o n s i d e r e d t h i s t o be an 
a p p l i c a b l e model. N e i t h e r d i d they c o n s i d e r t h e S y l v e s t e r K 
to be a v o l c a n i c massive s u l p h i d e d e p o s i t (KRR r e p o r t #659A 
p.29). In my view the d e p o s i t s t h a t we see to d a y on t h e 
Phoenix p r o p e r t y do not f i t e i t h e r of t h e s e s t r a t a b o u n d 
models, but i t i s p r o b a b l e t h a t e a r l y s t r a t a b o u n d 
m i n e r a l i z a t i o n was the source of at l e a s t some o f t h e i r o n , 
copper and(?) g o l d which was l a t e r r e d i s t r i b u t e d i n t o 
l e n t i c u l a r s k a r n and s t r u c t u r a l l y c o n t r o l l e d c o p p e r - g o l d 
d e p o s i t s . 

(2) Skarn d e p o s i t s . The BMCI work c l a r i f i e d t h e 
d i s t r i b u t i o n of, t h e s k a r n a l t e r a t i o n and shows t h e p l a c e of 
the c o p p e r / g o l d m i n e r e a l i z a t i o n w i t h i n i t . The s o u r c e o f 
the m e t a l s and t h e c o n f i g u r a t i o n of the heat c e l l was not 
d e f i n e d but th e y found some e v i d e n c e f o r t h e h e a t _ s o u r c e t o 
be o l d and r e l a t e d t o t h e T r i a s s i c m i c r o d i o r i t e . Because of 
the s m a l l and v e r y i r r e g u l a r shapes and d i s t r i b u t i o n of 
t h e s e i n t r u s i o n s a complex d i s t r i b u t i o n o f t h e s k a r n zones 
i s i m p l i e d . 

One s i g n i f i c a n t f a c t of the geology o f t h e s e d e p o s i t s i s 
t h a t they have been t r a n s p o r t e d and t i l t e d i n t h e T e r t i a r y 
e x t e n s i o n . S t r u c t u r e s and d e p o s i t s t h a t were h o r i z o n t a l 
j u s t b e f o r e the e x t e n s i o n have been t i l t e d down 35 t o 40 
degrees about an a p p r o x i m a t e l y n o r t h - s o u t h a x i s . A complex 
l i s t r i c detachment f a u l t or f a u l t system pas s e s under a l l 
the Phoenix skarn d e p o s i t s . I t i s r e f e r r e d t o i n KRR r e p o r t 
#659A p.16 f f . as a t h r u s t f a u l t , but was r e c o g n i z e d by BMCI 
people as a f e a t u r e of the T e r t i a r y e x t e n s i o n . I t i s 
d e s c r i b e d h e r e i n as the Phoenix detachment and has an 
apparent o f f s e t o f a kiTamet're" or "more i m p l y i n g t h a t t h e 
ro o t o f t h e s e d e p o s i t s s h o u l d be found i n r o c k s beneath the 
f a u l t a k i l o m e t r e or more t o t h e e a s t . When formed, t h e dip 
of the r o c k s e n c l o s i n g the d e p o s i t s was much s h a l l o w e r than 
at p r e s e n t . On t h e ot h e r hand t h e T e r t i a r y e p i t h e r m a l 
m i n e r a l i z a t i o n (see below) was c o n t r o l l e d by s t r u c t u r e s 
t h a t are r e l a t e d t o t h i s f a u l t i n g and may not have been 
t i l t e d at a l l . 

(3) E p i t h e r m a l m i n e r a l i z a t i o n . The BMCI work documented 
many examples o f e p i t h e r m a l m i n e r a l i z a t i o n (KRR r e p o r t #659A 
p.31), and showed t h a t at l e a s t some o f i t i s T e r t i a r y . 
Most of t h e f r a c t u r e s occur above the Phoenix detachment 
w i t h i n both the B r o o k l y n and Knob H i l l r o c k s . They c o n t a i n 
sheared, c r u s h e d and a l t e r e d rock and/or s h o r t and narrow 
c a l c i t e - q u a r t z v e i n s which may be b a r r e n or c o n t a i n up t o an 
ounce per tonne i n g o l d . L o c a l a t t i t u d e s v a r y from p l a c e t o 
p l a c e depending on rock type or s t r u c t u r a l s e t t i n g . 
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Two zones, both w i t h a g e n e r a l n o r t h w e s t - s o u t h e a s t 
o r i e n t a t i o n a r e known which c o n t a i n s i g n i f i c a n t l y h i g h e r 
than average g o l d some of it . f r a c t u r e c o n t r o l l e d . They are 
the S y l v e s t e r K-Brooklyn-Stemwinder zone and t h e Crown -
Wendy zone. These zones, had been i d e n t i f i e d by KRR and 
r e f e r r e d t o as t r e n d s r a t h e r t h a n d i s t i n c t zones of g o l d 
m i n e r a l i z a t i o n . N e i t h e r has been s p e c i f i c a l l y t a r g e t e d f o r 
e x p l o r a t i o n , a l t h o u g h c o n s i d e r a b l e i n c i d e n t a l work has been 
done along them. BMCI makes r e f e r e n c e t o o t h e r f r a c t u r e 
c o n t r o l l e d m i n e r a l i z a t i o n i n t h e V i c t o r i a , Monarch and War-
Ea g l e a r e a s i n assesment r e p o r t KRR# 694 p.6. A l s o 
d e s c r i b e d i n t h a t r e p o r t are t h e few o c c u r r e n c e s of t a l c -
s e r p e n t i n e - c a r b o n a t e - g y p s u m m i n e r a l i z a t i o n e n c o u n t e r e d i n 
some e a r l i e r d r i l l h o l e s . R e g i o n a l l y , s e r p e n t i n i t e d e r i v e d 
from the P a l e o z o i c o p h i o l i t e s u i t e has been i n j e c t e d a l o n g 
T e r t i a r y (and Mesozoic) f a u l t s and l o c a l l y c a r r i e s f r e e g o l d 
or c o n t a i n s g o l d - b e a r i n g q u a r t z - c a r b o n a t e v e i n s . None 
c o n t a i n i n g g o l d has yet been found on t h e Phoenix p r o p e r t y . 

GEQPHYSICS AND GEOCHEMISTRY 

While I do not have t h e e x p e r t i s e t o judge t h e t e c h n i c a l 
aspect of t h e s e s u r v e y s , I have t h e i m p r e s s i o n t h a t they are 
the best t h a t have been done i n t h i s a r e a t o date. They 
s y s t e m m a t i c a l l y cover a l a r g e a r e a on a w e l l marked and 
surveyed g r i d , w i t h good base data and c o n t r o l . 
I n t e r p r e t a t i o n s t h a t were made were c o o r d i n a t e d c l o s e l y 
between s u r v e y s and w i t h the g e o l o g l i s t s and t h e g e o l o g i c a l 
map and c o n c e p t s . I t would appear t h a t t h e r e was a b i a s 
toward c o p p e r - g o l d s k a r n m i n e r a l i z a t i o n i n p l a n n i n g and 
i n t e r p r e t i n g t h e s e s u r v e y s . 

DRILLING 

The 1991 d r i l l i n g program was c a r r i e d out t o e v a l u a t e s o i l 
geochemical anomalies o u t l i n e d i n 1990 which were p r i m a r i l y 
a s s o c i a t e d w i t h c o p p e r - g o l d s k a r n m i n e r a l i z a t i o n . The are a 
was t h a t of t h e o l d Snowshoe, Rawhide and Monarch mines 
so u t h e a s t o f t h e main p i t . D r i l l i n g o f t h e c o p p e r - g o l d 
s k a r n s r e t u r n e d g o l d v a l u e s v e r y s i m i l a r t o h i s t o r i c grades 
from copper p r o d u c t i o n . In my o p i n i o n t h e r e s u l t s of t h a t 
d r i 1 1 i n g ' c o u l d have been p r e d i c t e d from e a r l i e r work. 

Three of t e n h o l e s were designed t o t e s t g o l d a n o malies i n a 
t h i c k mass o f t h e b a s a l B r o o k l y n s h a r p s t o n e t o t h e sou t h and 
west, which are a s s o c i a t e d w i t h f r a c t u r e c o n t r o l l e d 
m i n e r a l i z a t i o n . These h o l e s , t o t a l l e n g t h about 300 m 
encountered shear zones and m i n e r a l i z e d f r a c t u r e s up t o a 
metre long c o n t a i n i n g as much as 14.67 grammes per tonne Au 
(KRR r e p o r t #694 p. 11). In my view t h e s e r e s u l t s w h i l e , 
d i s c o u r a g i n g i n q u a n t i t y and grade, a r e s i g n i f i c a n t i n 
emphasizing t h e presence of f r a c t u r e c o n t r o l l e d g o l d 
m i n e r a l i z a t i o n . 
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CONCLUSIONS AMD RECOMMENDATIONS 

The BMCI e x p l o r a t i o n d i r e c t s t he emphasis f o r f u r t h e r g o l d 
e x p l o r a t i o n i n t h i s area toward s t r u c t u r a l l y c o n t r o l l e d 
zones w i t h e p i t h e r m a l c h a r a c t e r i s t i c s . The Crown-Wendy 
t r e n d and t h e S y l v e s t e r K-Stemwinder t r e n d s have been 
i n c o m p l e t e l y e x p l o r e d and i t i s l i k e l y t h a t o t h e r s e x i s t . 
W i t h i n t h e s e zones i n d i v i d u a l d e p o s i t s w i l l have t h e i r own 
s t r u c t u r a l c h a r a c t e r i s t i c s i n f l u e n c e d by t h e n a t u r e o f the 
w a l l r o c k s and t h e i r p o s i t i o n i n r e l a t i o n t o o t h e r T e r t i a r y 
s t r u c t u r e s . Most o f the f r a c t u r e systems w i l l be above t h e 
Phoenix detachment f a u l t but some may be below i t and o t h e r s 
may be sub p a r a l l e l t o or w i t h i n i t . The detachment zone 
i t s e l f i s complex w i t h v a r i o u s s t r a n d s and at p l a c e s i t i s 
s t r o n g l y c u r v e d . I t has had a p r o g r e s s i v e s t r u c t u r a l 
h i s t o r y ; i e . i t changed through a s h o r t i n t e r v a l o f t h e 
T e r t i a r y as d i d t h e a s s o c i a t e d v u l c a n i s m and h y d r o t h e r m a l 
regime. M i n e r a l i z a t i o n w i l l be found i n a l l t he rock u n i t s 
p o s s i b l y i n c l u d i n g some of the T e r t i c i r y . 

We can c o n c l u d e t h a t the copper s k a r n m i n e r a l i z a t i o n 
o u t l i n e d by Granby i n the Snowshoe-Monarch a r e a and as 
remnants i n t h e main p i t w i l l m a i n t a i n t h a h i s t o r i c grades 
i n g o l d but may be enhanced l o c a l l y by the pre s e n c e of 
f r a c t u r e c o n t r o l l e d and r e d i s t r i b u t e d T e r t i a r y g o l d 
m i n e r a l i z a t i o n . 

RECOMMENDATIONS 

T h i s r e v i e w s t r o n g l y suggests t o me t h a t t h e data bank which 
has been so w e l l assembled by BMCI s h o u l d be r e - e v a l u a t e d 
w i t h t h e o b j e c t i v e o f f i n d i n g f r a c t u r e c o n t r o l l e d 
e p i t h e r m n a l , p r o b a b l y T e r t i a r y m i n e r a l i z a t i o n . T h i s 
e v a l u a t i o n s h o u l d make use of a l l t h e data now a v a i l a b l e . 
The c o m p l e x i t i e s o f the T e r t i a r y f r a c t u r e system and 
p o s s i b l e r e l a t i o n s h i p s t o c o p p e r - g o l d s k a r n zones must be 
c o n s i dered. 

I f new t a r g e t a r e a s are i d e n t i f i e d , m o d i f i c a t i o n s and 
r e i n t e r p r e t a t i o n s o f o l d s u r v e y s might be made. New 
programs s h o u l d be designed t o s p e c i f i c a l l y t e s t t h e s e t y p e s 
of m i n e r a l i z e d zones. 
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