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LOCATION AND ACCESS 

The D u s t y Mac p r o p e r t y i s l o c a t e d i n t h e Okanagan V a l l e y 
a p p r o x i m a t e l y 250 km e a s t o f V a n c o u v e r . The p r o p e r t y i s s i t u a t e d 
19 km s o u t h o f P e n t i c t o n a t t h e s o u t h e r n end o f Skaha Lake and 1.5 
km e a s t o f Okanagan F a l l s . The c o - o r d i n a t e s o f t h e p r o p e r t y a r e 
l o n g i t u d e 119° 32', and l a t i t u d e 49° 20'. 

The open p i t and w a s t e dumps a r e s i t u a t e d b e h i n d a l a r g e 
b l u f f l o c a l l y r e f e r r e d t o as Peach C l i f f . 

The v i l l a g e o f Okanagan F a l l s i s s i t u a t e d on P r o v i n c i a l 
Highway 97, a p p r o x i m a t e l y 5 km s o u t h o f Highway 3A - 97 j u n c t i o n . 

A paved two l a n e r o a d , p a r a l l e l s S h u t t l e w o r t h C r e e k e a s t 
o f Okanagan F a l l s , c i r c l e s Peach C l i f f t o a p o i n t w i t h i n 500 m e t e r s 
from t h e open p i t . 

P e n t i c t o n i s a modern community and p r i n c i p l e s u p p l y 
c e n t e r where a l l s e r v i c e s a r e a v a i l a b l e i n c l u d i n g a i r , r o a d , and 
r a i l . 

HISTORY AND PAST PRODUCTION 

The e x p l o r a t i o n h i s t o r y o f t h e D u s t y Mac p r o p e r t y d a t e s 
back t o t h e t u r n o f t h e c e n t u r y as w i t n e s s e d by t h e f o u r s h o r t 
a d i t s and s e v e r a l open c u t s a t t h e w e s t e r n end o f t h e p r o p e r t y 
o v e r l o o k i n g Okanagan F a l l s . The a d i t s were d r i v e n on q u a r t z v e i n s 
w h i c h a r e s p a r s e l y m i n e r a l i z e d i n c h a l c o p y r i t e and p y r i t e . 

I n t e r e s t i n t h e a r e a was r e v i v e d i n 1966 when n a t i v e 
s i l v e r was d i s c o v e r e d i n q u a r t z v e i n s on t h e D u s t y Mac p r o p e r t y . 
The f i r s t r e c e n t c l a i m s were s t a k e d t h e same y e a r and D u s t y Mac 
Mines L t d . a c q u i r e d t h e p r o p e r t y i n 1968. 

An e x p l o r a t i o n program was c o n d u c t e d by Cannon 
E n g i n e e r i n g L t d . , and l a t e r by C a n n o n - H i c k s A s s o c i a t e s L t d . i n l a t e 
1968 and 1969 u n d e r t h e d i r e c t i o n o f Dust y Mac M i n e s . The work 
i n c l u d e d s u r f a c e t r e n c h i n g , g e o l o g i c a l mapping, diamond and 
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p e r c u s s i o n d r i l l i n g , and a l i m i t e d u n d e r g r o u n d program. The 
program o u t l i n e d 61,485 t o n n e s g r a d i n g 7.88 g/tonne Au, and 170.4 
g/tonne Ag. 

I n 1970, t h e p r o p e r t y was o p t i o n e d t o Noranda E x p l o r a t i o n 
L t d . w h i c h c a r r i e d o u t a diamond d r i l l i n g program. The program 
f a i l e d t o add s i g n i f i c a n t t o n n a g e t o t h e known r e s e r v e s . 

I n 1973 D u s t y Mac M i n e s c a r r i e d o u t an e x t e n s i v e 
p e r c u s s i o n d r i l l i n g program o f 1635.5 m. 

Ore r e s e r v e s b a s e d on 3319 m o f diamond d r i l l i n g i n 76 
h o l e s and 4642 m i n 221 p e r c u s s i o n h o l e s were e s t i m a t e d i n O c t o b e r , 
1974 t o be 120,280 t o n n e s g r a d i n g 7.06 g/tonne Au and 123.4 g/tonne 
Ag, p l u s 21,521 t o n n e s i n d i c a t e d g r a d i n g 4.59 g/tonne Au and 57.59 
g/tonne Ag. 

I n A p r i l , 1975 an agreement was r e a c h e d f o r custom 
m i l l i n g t h e o r e a t t h e Dankoe m i l l . P r o d u c t i o n s t a r t e d A u g u s t 1, 
1975 and c e a s e d i n J u n e , 1976. The o r e - b o d y was mined by an open 
p i t a t 318 t o n n e s p e r day. T o t a l o r e m i l l e d was 93,653 t o n n e s 
g r a d i n g 6.89 g/tonne Au and 14 6.59 g/tonne Ag. T o t a l p r o d u c t i o n 
was 581,551 g Au, 10,180.367 g Ag, 2,880 kg c o p p e r , and 1,527 kg 
Pb. 

M i l l i n g was c o m p l e t e d J u n e 9, 1976 and r e c l a m a t i o n o f t h e 
mine a r e a was f i n i s h e d on September 21, 1976. 

F u r t h e r p r o p e r t y e x p l o r a t i o n was c a r r i e d o u t i n 1976 by 
Amadeus C o n s u l t a n t s L t d . The program c o n s i s t e d o f g e o c h e m i c a l s o i l 
s a m p l i n g and p e r c u s s i o n d r i l l i n g o v e r f a v o u r a b l e s t r u c t u r e s . A 
t o t a l o f 153 p e r c u s s i o n h o l e s were d r i l l e d f o r an a g g r e g a t e o f 
5981 m. 

Canex P l a c e r L t d . c o n d u c t e d 1.5 l i n e m i l e s o f I . P. i n 
June, 1976 u n d e r a d a t a s h a r i n g a r r a n g e m e n t w i t h D u s t y Mac. The 
r e s u l t s were n o t e n c o u r a g i n g . 

S c i n t r e x P t y L t d . c o n d u c t e d a R a p i d R e c o n n a i s s a n c e 
M a g n e t i c I n d u c e d P o l a r i z a t i o n s u r v e y (RRMIP) i n O c t o b e r , 1981. 
R e s u l t s were i n c o n c l u s i v e . 
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The D u s t y Mac p r o p e r t y r e m a i n e d i d l e u n t i l 1984 when E s s o 
M i n e r a l s c o n d u c t e d a s u r f a c e s a m p l i n g and mapping program i n t h e 
v i c i n i t y o f t h e open p i t and t o t h e n o r t h w e s t e n c o m p a s s i n g p r e 
v i o u s l y known m i n e r a l i z e d a r e a s . I n 1985 E s s o d r i l l e d 18 r e v e r s e 
c i r c u l a t i o n d r i l l h o l e s and 3 diamond d r i l l h o l e s f o r a t o t a l o f 1518.3 m 

I n 1987 Minnova o p t i o n e d t h e p r o p e r t y f r o m D u s t y Mac 
M i n e s L t d . 
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CLAIM STATUS 

CLAIM NAME RECORD # EXPIRY DATE 

Au 2 F r . 24347 97/01/17 
Au 5 F r . 24349 97/01/17 
Au 6 F r . 24350 97/01/17 
Au 7 F r . 24351 97/01/17 
Au 9 F r . 24353 97/01/17 
Au 10 F r . 24354 97/01/17 
Au 11 F r . 24355 97/01/17 
A t L a s t 19501 97/04/13 
JG 1 21688 97/01/25 
JG 2 21689 97/01/25 
JG 3 21690 97/01/25 
JG 4 21691 97/01/25 
JG 8 21695 97/01/25 
JG 10 21697 97/01/25 
JG 11 21698 97/01/25 
JG 12 21699 97/01/25 
JG 13 22403 95/06/28 
JG 14 22425 95/07/03 
P r o d . L e a s e L o t 4079-S 89/04/09 

The P r o d u c t i o n L e a s e P-3 ( L o t 4079-S) c o n s i s t s o f 
f o l l o w i n g c l a i m s : 

Au 1 F r . 24346 
Au 3 F r . 24348 
J Gus 1 22468 
J Gus 3 22532 
JG 5 21692 
JG 7 21694 
JG 9 21696 
JOE 1 22689 
HUNT 7 F r . 24289 
HUNT 22 F r . 24305 
CLAIRE 1 F r . 30580 

CLAIM NAME UNITS RECORD # EXPIRY DATE 

DM-1 18 2013 93/05/04 
DM-2 2 0 2014 93/05/04 
DM-3 20 2015 93/05/04 
DM-4 12 2016 93/05/04 
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SUMMARY OF 1987 WORK 

1. P r o p e r t y E x a m i n a t i o n and S a m p l i n g 

2. 26 km R e - e s t a b l i s h e d E s s o G r i d 

3. 21 km p o l e - d i p o l e I.P. S u r v e y 

SUMMARY OF 1988 WORK 

1. Mapping s t r u c t u r e s and c h e c k i n g E s s o mapping w i t h 47 
sampl e s t a k e n f o r b a s e s t u d y - 63 e l e m e n t s ( a n a l y z e d f o r Cu, 
Pb, Zn, Ag, Au) 

2. 11 t r e n c h e s t o t a l l i n g 310 m o v e r m i n e r a l i z e d z o n e s , 81 
c h a n n e l s a m p l e s t a k e n . 

3. 14.85 km CSAMT s u r v e y o v e r t h e g r i d a r e a . 

4. 1537.1 m o f NQ diamond d r i l l i n g i n 11 h o l e s . 382 
samples o f c o r e t a k e n and a n a l y z e d f o r Cu, P, Zn, Ag, Au 
and some w i t h 32 el e m e n t I C P . 

5. T o t a l m e t a l l i c s t u d y done, 10 samp l e s from d r i l l c o r e 
p r e v i o u s l y a n a l y z e d . 

( 
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REGIONAL GEOLOGY 

The D u s t y Mac p r o p e r t y l i e s on t h e e a s t e r n m a r g i n o f an 
Eocene sequence o f r o c k s known as t h e W h i t e Lake B a s i n . The W h i t e 
Lake B a s i n c o n s i s t s o f v o l c a n i c and s e d i m e n t a r y u n i t s up t o 2500m 
t h i c k , w h i c h a r e f a u l t bounded and u n d e r l a i n by M e s o z o i c and o l d e r 
r o c k s . The W h i t e Lake B a s i n forms a t o p o g r a p h i c low and i s 
t r u n c a t e d by e a r l y g r a v i t y f a u l t s . The u n i t s g e n e r a l l y d i p t o t h e 
e a s t and a r e f o l d e d and f a u l t e d i n a s t y l e v e r y s i m i l a r t o 
s t r u c t u r e s on t h e D u s t y Mac p r o p e r t y . 

The sequence w i t h i n t h e W h i t e Lake B a s i n c o n s i s t s o f a 
b a s a l u n i t c a l l e d t h e S p r i n g b r o o k F o r m a t i o n , a p o l y m i c t i c 
c o n g l o m e r a t e , w h i c h i s o v e r l a i n by t h e M a r r o n F o r m a t i o n , d o m i n a n t l y 
a n d e s i t e , t r a c h y t e and p h o n o l i t i c l a v a f l o w s . A t a l a t e r d a t e 
r h y o d a c i t e domes formed t h e d i s c o n t i n u o u s b e l t s known as t h e Marama 
F o r m a t i o n . T h i s sequence i s o v e r l a i n and i n t e r b e d d e d w i t h a more 
q u i e s c e n t p e r i o d o f a n d e s i t e l a h a r s and l a c u s t r i n e s e d i m e n t s known 
as t h e W h i t e Lake F o r m a t i o n , f o r m i n g i n t o p o g r a p h i c low a r e a s . The 
f i n a l u n i t i s t h e Skaha F o r m a t i o n w h i c h i s an e r o s i o n a l u n i t 
c o n s i s t i n g o f l a n d s l i d e s and f a n g l o m e r a t e beds. 

THE DUSTY MAC PROPERTY 

Geolog y 

The D u s t y Mac p r o p e r t y c o n s i s t s o f a T e r t i a r y (Eocene) 
sequence o f v o l c a n i c and s e d i m e n t a r y r o c k s f o r m i n g a b r o a d s y n c l i n e 
t o t h e e a s t o f Okanagan F a l l s . T h i s sequence o f T e r t i a r y r o c k s 
a d j o i n s t h e main W h i t e Lake B a s i n and i s bounded on t h e wes t by 
t h e Okanagan F a u l t . The T e r t i a r y r o c k s a r e bounded t o t h e e a s t by 
t h e McLean C r e e k f a u l t and t o t h e s o u t h by t h e S h u t t l e w o r t h C r e e k 
F a u l t . 
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The M a r r o n F o r m a t i o n i s t h e o l d e s t sequence o f T e r t i a r y 
r o c k s e x p o s e d on t h e p r o p e r t y . These l i e i n t h e v e r y n o r t h w e s t e r n 
c o r n e r o f t h e p r o p e r t y . B.N. Ch u r c h (BCMEMPR) i d e n t i f i e d t h e s e as 
t h e K i t l e y L ake Member. These c o n s i s t o f c o a r s e t r a c h y - a n d e s i t e 
l a h a r s . The f r a g m e n t s a r e a n g u l a r and r a n g e fr o m 1cm t o 4 0cm i n 
d i a m e t e r w i t h 3-6mm p l a g i o c l a s e p h e n o c r y s t s . T h i s u n i t i s 
v i r t u a l l y i n d i s t i n g u i s h a b l e from l a h a r s o f t h e W h i t e Lake F o r m a t i o n 
and t h i s i d e n t i f i c a t i o n i s o n l y t e n t a t i v e . P r o p e r t y mapping i n 
1989 s h o u l d r e s o l v e t h i s q u e s t i o n . 

The Marama F o r m a t i o n i s a v e r y d i s t i n c t i v e u n i t e x posed 
a l o n g t h e w e s t s i d e o f t h e p r o p e r t y . I t i s a b u f f c o l o r e d d a c i t e 
t o r h y o l i t e u n i t , commonly w i t h good f l o w b a n d i n g . The w e s t e r n 
b l u f f s a r e b e l i e v e d t o be a s e r i e s o f s u b - a e r i a l domes f o r m i n g 
a l o n g a r i f t ( p o s s i b l y t h e Okanagan f a u l t ) . These domes have 
p e r i p h e r a l f l o w s e x t e n d i n g o f f t o t h e e a s t f o r s e v e r a l h u n d r e d 
m e t e r s . P r e v i o u s w o r k e r s ( C h u r c h , M e l n y c k ) b e l i e v e t h e W h i t e Lake 
F o r m a t i o n , u n c o n f o r m a b l y o v e r l i e s t h e Marama F o r m a t i o n , b u t 
i n f o r m a t i o n s u c h as i n DDH DM#4 s u g g e s t s t h a t t h e d a c i t e domes were 
a c t i v e d u r i n g d e p o s i t i o n o f t h e Lower W h i t e Lake u n i t s . F l o w s o f 
Marama d a c i t e s e x i s t between l a h a r u n i t s w i t h p r i m a r y m i x i n g w i t h 
a n d e s i t e v i s i b l e . A 

T y p i c a l l y t h e d a c i t e s have a f i n e g r a i n e d f e l s i c ( b u f f -
r e d - g r e e n ) m a t r i x w i t h 10-20% 1-2 mm p l a g i o c l a s e p h e n o c r y s t s . 
O c c a s i o n a l l y 1-3 mm q u a r t z p h e n o c r y s t s a r e s e e n . A n o t h e r common 
f e a t u r e i s p e r v a s i v e h e m a t i t e a l t e r a t i o n between Marama d a c i t e s 
and l a h a r s o f t h e W h i t e Lake F o r m a t i o n . T h i s i s p r o b a b l y a p r i m a r y 
a l t e r a t i o n f e a t u r e o f t h e f l o w s i n a s u b - a e r i a l e n v i r o n m e n t . 

The W h i t e Lake F o r m a t i o n c o n s i s t s o f l o w e r a n d e s i t e 
l a h a r s and f l o w s i n t e r f i n g e r e d w i t h s e d i m e n t s and o v e r l a i n by a 
more do m i n a n t s e d i m e n t package. E s s o d i v i d e d t h e package i n t o an 
upper and l o w e r l a h a r as w e l l as W h i t e Lake s e d i m e n t s . The l o w e r 
l a h a r c o n s i s t s o f a n g u l a r t o subro u n d e d a s s o r t e d f r a g m e n t s o f 
a n d e s i t e . Fragments v a r y m a r k e d l y i n c o m p o s i t i o n w i t h d e b r i s 
c o n s i s t i n g o f 1 t o 80cm a n g u l a r b l o c k s o f a n d e s i t e w h i c h c a n be 
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m a s s i v e , p l a g i o c l a s e p h y r i c and p y r o x e n e p h y r i c . The m a t r i x i s an 
a s s o r t m e n t o f f i n e g r a i n e d a n d e s i t e w i t h a m i x t u r e o f s i l t s t o n e and 
s a n d s t o n e . The o n l y d i s t i n c t i o n between t h e u p p e r and l o w e r l a h a r 
i s t h e p r e s e n c e o f Marama d a c i t e f r a g m e n t s . T h i s i s a v a l i d 
s u b d i v i s i o n w h i c h i n d i c a t e s p r o x i m i t y t o t h e Marama b u t r a t h e r t h a n 
a t i m e s t r a t i g r a p h i c d i v i d e r i t i s more o f a v o l c a n i c f a c i e s 
change. 

W i t h i n t h e l o w e r l a h a r v o l c a n i c a l l y d e r i v e d s e d i m e n t s -
( c o n g l o m e r a t e , s a n d s t o n e and s i l t s t o n e w i t h m i n o r c o a l beds) e x i s t 
i n s m a l l d i s c o n t i n u o u s beds. T h e r e a r e a l s o o c c a s i o n a l a n d e s i t e 
f l o w s l i k e l y o f s m a l l l a t e r a l e x t e n t and t h e s e a r e e i t h e r 
p l a g i o c l a s e o r p y r o x e n e p h y r i c ( p y r o x e n e d o m i n a n t ) . 

The u p p e r l a h a r i s a t r a n s i t i o n a l u n i t w h i c h i s 
c o m p o s i t i o n a l l y i d e n t i c a l t o t h e l o w e r l a h a r e x c e p t d a c i t e 
f r a g m e n t s a r e a b s e n t . The u n i t was formed i n a l o w e r e n e r g y 
e n v i r o n m e n t and a c c o r d i n g l y has more a n d e s i t e f l o w s and t h i c k e r 
s e d i m e n t beds. T h i c k (50+ m) p l a g i o c l a s e p h y r i c a n d e s i t e f l o w s a r e 
common n e a r t h e b a s e o f t h e u p p e r l a h a r w h i l e c o a r s e s a n d s t o n e beds 
w i t h g r a p h i t i c s h a l e s and r a r e c o a l seams become more abundant a t 
t h e t o p . 

The W h i t e Lake s e d i m e n t s b o t h o v e r l i e and show a l a t e r a l 
f a c i e s change w i t h t h e u p p e r l a h a r . They c o n s i s t o f r e w o r k e d 
u n s o r t e d v o l c a n i c r o c k i n l a r g e a p r o n s o f t u f f - b r e c c i a w i t h 
c o n g l o m e r a t e , s a n d s t o n e , s i l t s t o n e and s h a l e b eds. The t u f f -
b r e c c i a u n i t i s a t h i c k , u n s o r t e d sequence o f a n g u l a r p o l y m i c t i c 
f r a g m e n t s o f v e s i c u l a t e d v o l c a n i c s and v a r i o u s r o u n d e d s e d i m e n t a r y 
p e b b l e s and c o b b l e s ( c h e r t and s a n d s t o n e ) . E x o t i c f r a g m e n t s 
i n c l u d e z e o l i t e s , d a c i t e , and s h a l e f o s s i l p r i n t s . T h i s u n i t i s 
m a t r i x s u p p o r t e d w i t h v o l c a n i c a l l y d e r i v e d s a n d s t o n e and a 
g r a p h i t i c component. The t h i c k e s t s e d i m e n t p a c k a g e s c a n be f o u n d 
i n t h i s u n i t . 

T hese a r e d o m i n a n t l y s a n d s t o n e w i t h l e s s e r s i l t s t o n e and 
s h a l e b e d s , t h e beds b e i n g up t o 50+ m i n t h i c k n e s s . The a r k o s i c 
s a n d s t o n e s and s h a l e s commonly have c a r b o n a c e o u s p l a n t f o s s i l s and 
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e x h i b i t c r o s s b e d d i n g , slump f e a t u r e s and o t h e r l a c u s t r i n e 
d e p o s i t i o n a l f e a t u r e s . O c c a s i o n a l l a h a r u n i t s a r e f o u n d i n t h e 
s e d i m e n t s b u t a r e p r o b a b l y l i m i t e d t o p a l e o t o p o g r a p h i c c h a n n e l s . 

S t r u c t u r e 

The Eocene r o c k s on t h e p r o p e r t y a r e bounded by g r a v i t y ? 
f a u l t s a l o n g S h u t t l e w o r t h C r e e k and McLean C r e e k . P a l e o z o i c 
g n e i s s e s f o r m p r o m i n e n t h i l l s a r o u n d t h e Eocene r o c k s w h i c h a r e on 
t h e downdropped s i d e s o f t h e f a u l t s . R ocks i n t h e s o u t h e r n and 
w e s t e r n p o r t i o n s o f t h e p r o p e r t y s t r i k e 140-170° and d i p 25-50° t o 
t h e n o r t h e a s t w h i l e r o c k s i n t h e n o r t h e a s t e r n p o r t i o n s t r i k e 090° 
and d i p 20-40° t o t h e s o u t h . T h i s forms a b r o a d s y n c l i n e w h i c h 
has a n e a r v e r t i c a l a x i a l p l a n e t r e n d i n g 135° and w h i c h p l u n g e s t o 
t h e s o u t h e a s t . 

The b e d d i n g g e n e r a l l y d i p s t o t h e e a s t b u t t h i s may be 
l a r g e l y due t o s t r u c t u r a l accommodation o f f o l d i n g by f a u l t 
r o t a t i o n . D r i l l h o l e and s u r f a c e i n f o r m a t i o n has i d e n t i f i e d 
r e v e r s e f a u l t s p a r a l l e l t o t h e a x i a l p l a n e (135° +20° / 90° + 10°) 
w i t h t h e w e s t e r n s i d e o f t h e f a u l t downdropped. D i s p l a c e m e n t maybe 
as much as 150 m and t h e s e s t r u c t u r e s p r o v i d e good h y d r o t h e r m a l 
c o n d u i t s and p o s s i b l e s t r u c t u r a l t r a p s t o enhance e p i s o d i c b o i l i n g . 
S i m u l t a n e o u s l y w i t h t h i s r e v e r s e f a u l t i n g i s f o l d accommodation by 
f l e x - s l i p a l o n g b e d d i n g p l a n e s . T h i s i s c l e a r l y s e e n i n t h e p i t 
a r e a and on many c o n t a c t s i n t h e d r i l l h o l e s b u t d i s p l a c e m e n t i s 
unknown. These s t r u c t u r e s p r e - d a t e m i n e r a l i z i n g s o l u t i o n s and 
p r o v i d e good c o n d u i t s . 

These f a u l t s a r e commonly s p l a y e d and s i n n o i d a l and may 
c o n t r o l o r e d e p o s i t i o n . The p i t a r e a may be an example as t h e main 
f r a c t u r e p a t t e r n i s 010° + 10° / 90° + 10° and c u r v e s t o 135°/ 80° 
E o n l y 100m t o t h e n o r t h o f t h e p i t . T h i s a r c u a t e t r e n d may have 
c o n t r o l l e d t h e o r e as i s common i n o t h e r e p i t h e r m a l s y s t e m s . 
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M a i n Okanagan f a u l t s a r e a l a t e r e v e n t and (Church) 
p o s t u l a t e s t h e y a r e p r o d u c e d by a s t r e s s r e g i m e i n a 010° 
d i r e c t i o n . R e s u l t i n g c l e a v a g e d i r e c t i o n s from t h e c o n j u g a t e s e t 
wo u l d i d e a l l y be 040° and 130° w i t h n e a r v e r t i c a l d i p s and r i g h t 
l a t e r a l m o t i o n a l o n g t h e Okanagan f a u l t s y s t e m s t r e n d i n g 
a p p r o x i m a t e l y 130°. T h i s m o t i o n c a n be se e n on t h e p r o p e r t y 
p a r t i c u l a r l y i n t h e p i t a r e a , w i t h f a u l t m o t i o n d i s p l a y i n g r i g h t 
l a t e r a l movement. The m o t i o n on t h e 040 t r e n d i n g f a u l t s as seen 
on l i n e 7+00N have a l e f t l a t e r a l m o t i o n . These f a u l t s may be r e 
a c t i v a t e d o l d e r s t r u c t u r e s and t h i s s t r i k e s l i p m o t i o n has an 
e f f e c t on m i n e r a l i z e d s t r u c t u r e s , w h i c h must p r e d a t e t h i s s t r e s s 
r e g i m e . 

S t r u c t u r a l Summary o f D u s t y Mac ( o l d e s t t o y o u n g e s t ) 

1. G r a v i t y f a u l t s b o u n d i n g Eocene r o c k s . N-NW and E-W t r e n d s , 
and u n d e r l y i n g f a u l t b l o c k s . 

2. P o s t d e p o s i t i o n a l f o l d i n g ( s y n c l i n e ) w i t h an o r i e n t a t i o n 
o f 135/90° + and a SE p l u n g e . 

3. S t r u c t u r a l accommodation t o f o l d i n g by f l e x - s l i p a l o n g 
b e d d i n g p l a n e s and r e v e r s e f a u l t i n g a l o n g f a u l t s 135° + 
15° /90° + 10°, as w e l l as 000°-040° f a u l t i n g . 

4. H y d r o t h e r m a l Systems and Ore D e p o s i t i o n 

5. Okanagan F a u l t a c t i v i t y w i t h s t r i k e - s l i p m o t i o n a l o n g 
p r e v i o u s f a u l t s 
s h e a r d i r e c t i o n s 040° - l e f t l a t e r a l m o t i o n 

130° - r i g h t l a t e r a l m o t i o n 
Some s h e a r s a p p e a r r e a c t i v a t e d t o be p r e - o r e f a u l t s . 
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ALTERATION AND MINERALIZATION 

The D u s t y Mac p r o p e r t y has an Ag-Au e p i t h e r m a l s y s t e m 
w i t h c h a r a c t e r i s t i c s o f b o t h s t a c k e d c e l l and c l o s e d c e l l 
c o n v e c t i o n m o d e ls. A l t e r a t i o n c o n s i s t s o f a complex g r a d a t i o n a l 
s e r i e s f r o m p e r i p h e r a l p r o p y l y t i c , s e r i c i t i c , a r g i l l i c and 
f e l d s p a r i c t o o r e b e a r i n g s i l i c i f i c a t i o n . A m a j o r d i s t i n c t i o n i s 
t h a t t h e a l t e r a t i o n b e l o n g s t o t h e a d u l a r i a - s e r i c i t e s e r i e s and n o t 
t h e a c i d - s u l f a t e t y p e . T h i s s u g g e s t s t h a t m i n e r a l i z a t i o n p o s t d a t e d 
v o l c a n i c a c t i v i t y by lm g+ w h i c h c o n f o r m s t o t h e s t r u c t u r a l model. 
T h i s s u p p o r t s t h e i d e a t h a t t h e s y s t e m i s n o t r e l a t e d t o a p o r p h y r y 
t y p e s u b v o l c a n i c h e a t s o u r c e c o - e v a l w i t h Eocene h o s t r o c k s . 
L a t e r a l and v e r t i c a l e x t e n t t e n d s t o be much l a r g e r i n t h e s e 
s y s t e m s and t h i s i m p r o v e s t h e p o t e n t i a l f o r f i n d i n g o r e d e p o s i t s 
on t h e D u s t y Mac p r o p e r t y . 

A summary o f a l t e r a t i o n t y p e s from t h e d i s t a l end t o t h e 
o r e b e a r i n g zones i s g e n e r a l i z e d h e r e . A l t e r a t i o n w i d t h s v a r y from 
a few c e n t i m e t e r s t o 10*s o f m e t e r s and m i x i n g o f a l t e r a t i o n t y p e s 
i n v a r i o u s p r o p o r t i o n s i s common. 

P r o p y l i t i c 

T h i s i s t h e most common form o f a l t e r a t i o n on t h e p r o p e r t y . 
Weak a l t e r a t i o n s t a r t s w i t h c a l c i t e v e i n l e t s on f r a c t u r e s +/-
f l u o r i t e . T h i s i s e x t e n s i v e and c a n be f o u n d o v e r most o f t h e 
p r o p e r t y . More p r o x i m a l t o a l t e r a t i o n zones a r e c h l o r i t e , c a l c i t e 
and e p i d o t e w h i c h g r a d e s i n t o i n t e n s e c h l o r i t e and c a l c i t e , w i t h 
from 5-10% f i n e g r a i n e d p y r i t e + m i n o r h e m a t i t e and m i n o r f l u o r i t e . 
A l s o i n t h i s a l t e r a t i o n , a l i g h t g r e e n - b l u e m i n e r a l i d e n t i f i e d as 
c e l a d o n i t e i s q u i t e common. These zones a r e w i d e s p r e a d and may n o t 
d e f i n e o r e zones w e l l . 



- 12 -

S e r i c i t i c 

W i t h i n t h e p r o p y l y t i c h a l o a common a l t e r a t i o n t y p e i s i n t e n s e 
s e r i c i t e . These zones have 10-20% f i n e g r a i n e d d i s s e m i n a t e d p y r i t e 
and some h e m a t i t e . A r g i l l i c a l t e r a t i o n i s a l w a y s p r e s e n t b u t 
a p p e a r s more i n t e n s e p r o x i m a l t o s i l i c i f i c a t i o n . S e r i c i t e 
a l t e r a t i o n i s i n t e n s e l y f o l i a t e d and forms r e c e s s i v e z o n e s . 
G e o c h e m i c a l l y i t i s anomalous i n Te, T l , A l , Ba, Ca, Fe 203 , K 20 and 
P, and i s Na d e p l e t e d . 

A r g i l l i c 

T h i s a l t e r a t i o n zone o v e r p r i n t s s e r i c i t i c z ones and i s 
g r a d a t i o n a l i n t o s i l i c i f i e d v e i n s and v e i n b r e c c i a s . I n t h e 
s e r i c i t i c zones i t c o n s i s t s o f v a r i o u s c l a y m i n e r a l s and s u l p h a t e 
v e i n o v e r p r i n t s . A BSc. t h e s i s by P. Chung (1981) on t h e p i t a r e a 
has r e c o g n i z e d advanced a r g i l l i c a l t e r a t i o n w i t h k a o l i n i t e , 
m u s c o v i t e and i l m e n i t e b e i n g abundant. A g a i n t h i s zone i s 
g e o c h e m i c a l l y enhanced i n P, A1 20 3, Ba, F e 2 0 3 , K 20 and d e p l e t e d i n 
Na 20 and sometimes has a h i g h S0 4 c o n t e n t . 

F e l d s p a r i c 

I n t e n s e f l o o d i n g o f p o t a s s i u m o c c u r s w i t h i n a few m e t e r s o f 
s i l i c i f i e d z o n e s and w i t h i n them. T h i s combined w i t h a s t r o n g Na 
d e p l e t i o n was what E s s o u s e d as an a l t e r a t i o n i n d i c a t o r as 
(K 20/Na 20) . E s s o f e l t t h i s p o s t d a t e d m i n e r a l i z a t i o n as an 
o v e r p r i n t , b u t a t t h i s t i m e t h e r e l a t i o n s h i p i s n o t known. 

S i l i c i f i c a t i o n 

T h i s c o n s i s t s o f q u a r t z v e i n s , q u a r t z b r e c c i a s , ( b o t h m a t r i x 
and non m a t r i x s u p p o r t e d ) , c h a l c e d o n y v e i n s and s i l i c i f i e d 
s e r i c i t i c z o n e s . Chung's t h e s i s o f t h e p i t a r e a i d e n t i f i e s two 
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t y p e s o f q u a r t z b r e c c i a w i t h s i l i c i f i e d m a t r i x . These a r e c a l l e d 
b l a c k and g r e e n b r e c c i a b a s e d on c o l o u r s . B o t h a r e m u l t i - e p i s o d i c 
and c a r r y Ag, Au o r e s . The b l a c k q u a r t z b r e c c i a c a r r y t h e h i g h e s t 
Au (up t o 3 o z / t ) v a l u e s and a r e t h e most s i l i c i f i e d . The g r e e n 
q u a r t z b r e c c i a s have abundant s e r i c i t e and c h l o r i t e i n t h e m a t r i x . 
S u l p h i d e s o c c u r a l m o s t e x c l u s i v e l y i n t h e m a t r i x and i n o r d e r o f 
abundance a r e p y r i t e , c h a l c o p y r i t e , g a l e n a and s p h a l e r i t e . N a t i v e 
s i l v e r and e l e c t r u m have been n o t e d as f i n e g r a i n s . Te and up t o 
4.0% F, a r e commonly anomalous i n t h e q u a r t z b r e c c i a s . Non m a t r i x 
s u p p o r t e d b r e c c i a s c o n s i s t o f a n g u l a r q u a r t z v e i n f r a g m e n t s i n a 
p r o p y l i t i c o r s e r i c i t i c a l t e r e d m a t r i x . These u n i t s a r e o f t e n i n 
s t r a t i g r a p h i c h o r i z o n s b u t r a t h e r t h a n b e i n g s y n g e n e t i c a r e 
b e l i e v e d t o be p e r m e a b l e f a u l t e d beds i . e . N o r w e s t Zone and t h e P i t 
h o r i z o n . S t r u c t u r a l c o n t r o l s a p p e a r t o p r o d u c e q u a r t z b r e c c i a 
p i p e s on f a u l t i n t e r s e c t i o n s e.g. "A Zone" s h o w i n g and f o c u s on 
changes i n f a u l t t r e n d s and m a j o r b r e a k s e.g. t h e p i t a r e a and 
s i l i c i f i e d z ones n e a r DM6 and DM7. 

An a r e a known as t h e " A d i t Zone" i s b e l i e v e d t o be a 
p o r t i o n o f t h e A Zone w i t h a complex b o i l i n g h i s t o r y . S h a l l o w 
d i p p i n g l a m i n a t e d q u a r t z v e i n s a r e c r o s s c u t by s e v e r a l s t e e p l y 
d i p p i n g q u a r t z b r e c c i a p i p e s . T h i s a r e a has a v e r y s i m i l a r 
c h e m i s t r y t o t h e p i t a r e a e x c e p t f o r h i g h e r Ag:Au r a t i o s i . e . 500:1 
v e r s u s 10:1 i n t h e p i t zone. The " A d i t Zone" q u a r t z b r e c c i a s have 
a m a j o r h e m a t i t e component i n t h e m a t r i x o f t h e q u a r t z b r e c c i a and 
t h i s may i n d i c a t e low p r e s s u r e , h i g h t e m p e r a t u r e v e n t t y p e 
e n v i r o n m e n t w i t h n o t enough p r e s s u r e t o p r e c i p i t a t e t h e g o l d a t 
s u r f a c e l e v e l . T h i s zone i s a good p o t e n t i a l t a r g e t and s h o u l d be 
d r i l l e d i n 1989. G e o c h e m i c a l l y i t i s anomalous i n F, Te, Cu, Pb, 
Ag and + K w h i l e low i n Na. To t h e n o r t h e a s t a w i d e zone c a l l e d 
t h e " C h a l c e d o n y Zone" has l a m i n a t e d c h a l c e d o n y v e i n s l-10cm i n 
w i d t h and m a k i n g up 15% o f t h e r o c k . T h i s f a u l t bounded zone 
v a r i e s i n w i d t h from 80 t o 60 m e t e r s . C h a n n e l s a m p l i n g a v e r a g e d 
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v e r y c o n s i s t e n t v a l u e s o f 1.15 g / t Au and 6.3 g / t Ag. T h i s zone 
i s u n u s u a l i n i t s a b s e n c e o f anomalous Cu, Pb, Zn, T l , Te and Ba. 
I n 1989 t h i s t a r g e t w i l l be d r i l l e d t o t e s t c o n t i n u i t y and 
p o t e n t i a l o f t h i s zone. 

I n summary t h e g e o c h e m i s t r y works w e l l on a r e g i o n a l 
s c a l e b u t c o r r e l a t i o n c o - e f f i c i e n t s w i t h Au and Ag and o t h e r 
e l e m e n t s a r e low. I n g e n e r a l h i g h g r a d e v a l u e s accompany 
s i l i c i f i c a t i o n w i t h m u l t i p l e b o i l i n g e v e n t s i n c r e a s i n g t h e v a l u e s . 
N o r m a l l y , S i 0 2 , Cu, Pb, Zn and F v a l u e s a r e enhanced w i t h i n t h e o r e 
zones . P e r i p h e r a l l y Na d e p l e t i o n e x i s t s w h i l e K, Te, T l , Ba a r e 
a n o m a l o u s l y h i g h . A s , Sb and Hg v a l u e s a r e u n i f o r m l y low and d o n ' t 
a p p e a r t o be s i g n i f i c a n t a l t e r a t i o n i n d i c a t o r s . T h i s may i n d i c a t e 
we do n o t have t h e t o p p o r t i o n o f t h e s y s t e m w h i c h may be e r o d e d 
away. 

BASE STUDY GEOCHEMISTRY 

F o r t y - s e v e n s a mples were t a k e n o f d i f f e r e n t a l t e r a t i o n 
s y s t e m s on t h e p r o p e r t y and a n a l y z e d f o r numerous e l e m e n t s by ICP 
and AA methods. C o r r e l a t i o n c o - e f f i c i e n t s were made o f t h e 
e l e m e n t s i n a l l c o m b i n a t i o n s t o d e f i n e t h e r e l a t i o n s h i p s i n 
g e n e r a l . 

M i n e r a l i z a t i o n - G o l d was f o u n d t o be v e r y e r r a t i c w i t h 
t h e o n l y good c o r r e l a t i o n s w i t h Ag and S i 0 2 and a weaker r e l a t i o n 
w i t h Cu, Pb and Zn i n d i c a t i n g i t i s f r e e e l e c t r u m . S i l v e r has a 
much b e t t e r c o r r e l a t i o n w i t h Cu, Pb and Zn i n d i c a t i n g t h e forms o f 
s i l v e r a r e as n a t i v e s i l v e r , t e t r a h e d r i t e and bonded w i t h l e a d . 
S i l v e r shows a s t r o n g r e l a t i o n s h i p w i t h Ba and K w h i c h may be t h e 
p o t a s s i c o v e r p r i n t a t a l a t e r s t a g e i n some a r e a s ( i . e . t h e p i t 
a r e a ) . The b a s e m e t a l s have an e x t r e m e l y h i g h c o r r e l a t i o n w i t h 
each o t h e r , and a r e l i k e l y i n t r o d u c e d t o g e t h e r . S i l i c i f i c a t i o n 
a l s o has a g e n e r a l Na 20 d e p l e t i o n and anomalous Cu 20 3 and Sn. 
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CORRELATION MATRIX! (99.0 INDICATES COEFFICIENT COULD NOT BE CALCULATED 

Mil MO NA NI P PB SB BR TM U V IN GA SN W 

-0.063 -0.063 -0.00* -O.30B -O.2I0 0.B43 •- ^-O. 133 -O.033 -0.173 -0.200 -0.019 '0.604 -0.364 0.022 -0.271 

0.403 -0.244 0.048 0.0Q6 0.667 0.337 0.403 -0.2IB 0.222 -O.248 0.789 0.378 -0.1B3 0.46B 0.128 

-0.267 O.0B3 -0.139 0.OO7 0.276 -0.173 0.174 -0.182 -O.033 0.174 0.212 -0.173 0.330 -0.092 0.032 

-0.027 0.334 -0.088 0.078 0.0B3 0.333 0.01? -0.006 0.024 -O.131 O.229 0.230 -O.176 0.177 0.212 

-0.207 -0.037 0.023 -0.236 -0.016 0.632 -0.OO9 0.011 0.032 -0.2B7 0.073 0.302 -0.034 0.313 -0.164 

BE 0.261 -O.OBB -0.137 -0.074 -0.206 -O.0B2 -0.322 O.803 -0.107 -0.281 -0.230 -0.096 -0.080 -0.O63 -0.7.92 

81 0.046 -0.141 0.04B -0.131 0.498 0.238 0.366 -0.130 0.2B7 -0.173 0.64? 0.291 -0.196 0.947 0.279 

CA 0.3?7 -0.137 -0.130 -0.1B3 -0.268 0. 146 -0.378 0.630 -0. 196 -0.402 -0.23; 0.063 -0.251 - 0 . 0 8 ' : ' -0.475 

CD 0.32B -0.122 -0.121 0.06O 0.378 0.462 0.197 -O.160 -0.036 -0.122 0.324 0.641 -0.133 0.107 -0.063 

CD O.496 -0.091 0.03? O.473 O.736 -O. I 13 O.446 -0.213 0.366 -0.013 0.804 0.1"9 O. 034 0.302 0.341 

CU O.OB? -0.087 0.000 -O.290 -0.222 0.9BI -0.23I 0.1B7 -0.1B7 -0.206 -O.0I9 O.BTO -0.447 -0.014 - 0.227 

FE 0.277 0.013 O.124 0.234 0.941 -0.ISO 0.462 -0.249 0.341 O.10B 0.849 0 . 0 0 1 0.276 0 .774 0.291 

K -0.110 -O-.074 0.000 -0.254 0. 104 0.6B4 0.038 -O.I7I 0.033 -0.263 0.206 0.447 -0.231 0.235 - 0.209 

LI 0.382 -0.190 -0.074 0.37B 0.701 -0.010 0.433 -0.1?" O.207 -0.146 0.912 0.|9? - 0 . 0 * 3 0.707 ' ' . 3 7 1 

MG 0.676 -0.133 -0.074 0.393 0.66O 0.070 O. 78B -0.161 0.207 -.1.192 0 . 0.237 - ' . • ' . 7 " ".727 0.21'' 

1.000 -0.243 -O.066 0.297 0.208 0.043 0 . 0 1 4 0.163 -0.091 T 0 . 3 I 9 0.294 0.363 -0.312 -0.022 -0.197 

J10 -0.243 1.000 -0.113 -0.024 -0.012 -0.093 O.109 -0.113 0.020 0.297 -0.013 -0.099 0.22? -0.096 -0.009 

-0.066 -0.113 1.000 -O.IOB 0.071 -0.0O1 O.O30 -0.093 0.101 0.166 -0.O06 -0.014 0.093 -0.034 0.010 

r 
0.297 -0.024 -0.108 l.OOO 0.221 -0.303 O. 178 -O.144 0. 1 to 0. 16? O.220 -0.162 0. 313 -0 053 0. 162 

r 0.208 -0.012 0.071 0.221 1.000 -0.244 0.473 - 0 . 2 3 7 0.477 0.084 0.643 -0.113 0. 309 0 417 0.306 

r~-
0.043 -0.093 -O.0O1 -0.303 -0.244 l.OOO - 0 . 2 2 6 0 . 13? -©.190 -0.237 -0.023 0. 791 -0.46B 0 007 -0.211 

SB 0.014 0 . lO? 0.030 0 . 178 0 . 473 - 0.226 l.OOO - 0.391 0.217 0.036 • 0.462 -0.124 0. 103 0 377 0.259 

3R 0.163 -0.113 -0.093 -0.144 - 0 . 2 3 7 0 . 13? - 0.391 l.OOO -O.138 -0.398 -0.237 0.033 -O.168 -0 041 -0.352 

TH -0.091 0.020 0 . 101 0 . 1 to 0.477 - 0 . 1 9 0 0.217 -O.138 l.OOO 0 . 167 0.2B1 -0.193 0.340 0 144 0.273 

J -0.319 0.2?7 0 . 166 0. 169 0.0B4 -O. 237 0.036 - 0 . 3 ? 8 0 . 167 1.000 -0.036 -0.209 0. 379 -0 3 6 2 0.210 

J 0.294 -0.013 - 0.006 0.220 0.B43 - 0.023 0.462 - 0.237 0.2B1 -0.036 1. OOO 0. 103 0.098 0 362 0.333 

ZN 0.363 -0.099 - 0.014 -0.162 -0.113 0.791 -O.124 O.033 - O . l ? 3 -O.209 0. 103 1. 0 0 0 -0.4B4 a . 012 -0.164 

GA -0.312 O. 229 0.093 0.313 O. 309 -O.468 0 . 103 -O.168 0. 340 0.379 0.09B T 0 . 4 B 4 1. 0 0 0 - 0 . 14 1 0 . 1 3 6 

BN -0.022 -0.096 -0.034 -0.033 0. 417 0.007 0. 377 -0.061 0. 144 -O.362 0 . 362 0.012 - 0 . 1 4 1 1. 0 0 0 0 . 14B 

H -0.197 -0.009 0.O1O 0. 162 0. 306 -0.211 0.239 -0.332 0. 273 0.210 0. 333 -O.164 0 . 176 0 . 14S i . o o o 

CR -0.2B3 O.C33 -0.110 0.039 -0.377 O. 190 -O.036 -0.066 -0.433 -O.011 - 0 . 3 2 4 0.097 - 0.236 - 0 . 1 7B 0.217 

AUIPPBI -0.072 -0.074 -0,109 -0.169 -0.303 0.336 -0.193 -0.03? -0.206 -0.142 - 0 . 1 6 7 0 . 2 1 9 - 0 . 7 1 0 -0 0 6 0 - 0 . 1 6 6 
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CORRELATION MATRIXi (99.0 INDICATES COEFFICIENT COULD NOT BE CALCULATED> 

'G 1.OOO 0.334 -0.I3B 0.217 0.668 -0.06B O.IBB 0. 149 0.403 -0. 143 0.799 -O.133 O.73B -0.019 -0.01B 

AL 0.334 1.000 0.063 0.23B 0.337 -0.214 0.614 -0.09B 0.666 0.691 0.309 O.73B 0.S63 0.B23 0.806 

-O.13B 0.063 1.000 -0.132 -0.0B3 -O.172 -O.133 -O.233 O.304 -0.073 -O.168 0.190 O.002 0.091 -0.022 

0.217 0.238 -0.132 1.000 0.290 -0.143 0.190 -O.07O 0.106 O.121 0.296 6.150 0.34B 0.112 0.147 

0.660 0.337 -O.0B3 O.290 l.OOO -0.117 0.316 0.030 O.272 -0.084 0.379 0.039 0.771 -0.031 -0.026 

-0.06B -0.214 -O.172 -0.143 -0.117 l.OOO -0.223 0.844 -O.166 -0.207 -O.063 -O.266 -O.187 -0.172 -O.130 

0.IBB 0.614 -0.133 0.190 0.316 -0.223 l.OOO -0.212 0.303 0.623 0.250 O.51? 0.294 0.446 0.462 

0,149 -0.09B -0.233 -O.070 0.030 0.B44 -0.212 l.OOO -0.063 -0.233 0.146 -O.304 O.020 -0.1SB -0.089 

O.403 0.666 0.304 0.106 0.272 -0.166 0.303 -0.063 l.OOO 0.330 0.487 O.423 O.433 0.568 0.568 

-0.143 0.691 -0.073 O.121 -0.084 -0.207 Q.623 -0.233 0.330 l.OOO -0.073 0.763 -O.019 0.813 0.B14 

0.799 0.309 -O.16B 0.296 O.379 -0.063 0.230 O.146 0.407 -0.073 1.000 -O.120 0.603 0.012 0.032 

-0.133 0.738 O.190 0.138 0.039 -0.266 0.319 -0.304 0.423 0.763 -0.120 1.000 0.142 0.763 0.742 

0.738 0.563 0.002 0 . 3 4 0 0 . 7 7 1 -Q.1B7 0.294 O.020 0.433 -0.OI9 0.603 0.142 1.000 0.067 0.082 

-0.01? 0.823 0.091 0.112 -O.031 -O.172 0.446 -O.138 0.368 0.B13 O.012 0.763 0.067 1.000 0.964 

-0.018 0.B06 -O.022 0.147 -0.026 -O.130 O.462 -O.OB9 0.368 0.BI4 0.032 O.742 0.082 0.964 1.1 

-0.063 0.403 -0.267 -0.027 -0.207 0.261 0.046 0.397 O.328 0.496 O.089 0.277 -O.110 0.3B2 0.676 

-0.063 -0.244 O.083 0.334 -0.037 -0.008 -O.141 -O.137 -O.122 -0.091 -0.087 0.013 -0.074 -0.190 -O.1B7. 

-0.004 0.04B -0.139 -O.08B 0.023 -0.137 0.048 -O.130 -O.121 0.03? O.000 0.124 0.000 -0.074 -0.074 

-0.300 0.0B6 0.007 0.078 -0.236 -0.074 -0.131 -O.183 0.060 0.473 -0.2?0 0.234 -0.254 0.37B 0.398 

-0.210 0.667 0.276 0.083 -0.016 -0.206 0.490 -O.260 0.37B 0.736 -0.222 0.941 0.104 O.701 0.660 

F>B , ' d ; p i 3 ''-d-'pflS ; 0.327 -0. 173 0.333 0.632 -0.082 0.230 O. 146 0.462 -0.113 0.9B1 -0.130 0.6B4 -O.01O O.030 

-0.133 0.403 0.174 0.019 -O.OO? -0.322 0.366 -0.378 0.1?7 O.446 -0.231 0.462 O.OTB 0.433 0.388 

-0.033 -0.21B -0.1B2 -O.006 O . O l l 0.803 -O.130 0.63O -O.160 -0.213 O.187 -0.269 -0.171 -0.197 -O.I6I 

-0.173 0.222 -0.033 0.024 0.032 -O.107 0.2B7 -0.196 -0.036 0.366 -O.187 0.341 0.035 0.207 0.307 

-0.208 -0.248 0.174 -0.131 -0.287 -0.281 -0.173 -O.402 -0.122 -0.013 -0.206 0.108 -O.26! -0.146 -0.192 

-0.019 Q.7B8 0.212 0.229 0.073 -O.230 0.64? -0.233 0.324 0.SO4 -0.01? 0.849 0.2O6 0.B12 0.790 

0.604 0.378 -O.173 0.230 O.3B2 -O.096 O.293 0.O63 0.641 0.13? 0.030 0.001 0.447 0.199 0 . 2 B 3 

GA -0.364 -O.183 O.330 -0.176 -0.034 -O.OBO -0.196 -0.231 -0.133 0.034 -O.447 O.276 -0.231 -0.063 -0.073 

SN 0.022 O.468 -0.092 O.177 O.313 -0.063 0,842 -0.000 O.107 0.302 -0.014 0.374 0.233 0.303 0 323 

I 
W -0.271 0.12B 0,032 0.212 -O.164 -0.392 0.279 -0.473 -0.063 0.341 -0.227 0.291 -0.209 0.271 0.219 

CR 0.119 -O.401 -0.083 0.164 -0.0B2 -0.247 -0.147 -O.231 -0.178 -O.300 0.138 -0.597 —1.173 -0.707 -0.29S 

ALHPPB! 0.613 -0.002 -0.115 -0.023 0.194 -0.007 -O.022 O.093 0.06B -0.142 0.2?7 -0.234 0.17? -0.063 -O.123 
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1RRELATIDN MATRIXl (99.0 INDICATES COEFFICIENT COULD NOT BE CALCULATED> 

AL203 BA CACJ FE203 K20 MGO MN02 NA2D P2D3 5102 SR TI02 ZR S TDTIXI 

Uir203- t r o o o 0T74T "Orzao 0 n 9 6 OT343 -O. I I d P:PT3 - - f f r t T T — 0 : 2 9 7 «0:3T6 OtUTB——GV360 07313 O : S O T ; o:o«o — 

( B A 0.749 1.000 -0.321 0.113 0.392 -0.207 -0.140 O.1BO 0 . 2 2 3 -0.471 0.694 0.179 0.404 0.726 -0.022 

IAD -O.260 -0.321 1.000 0.22? -0.413 0.3B2 O . 1 6 3 -0.312 0.420 -0.337 -O.197 0.243 -0.203 0.133 -0.377 

-E203 OT19S OTTI3 01229 TTOOO OTOS7 Or73a 0.422 -0.661 C:?28"'-0:7711 OTOBS OT9T2! 0:619 "-0:031 =07310 

<20 0.343 0.392 -0.413 0.067 1.000 -0.'l76 -0.236 -0.16S -0.061 -0.422 0.38B 0.149 0.220 0.686 -0.059 

1G0 -0.116 -O.207 0.3B2 0.736"1 -O.176 l.OOO 0.437 -0.620 0.894 -0.399 -0.03B 0.723 0.260 -0.146 -0.430 

T N 0 2 0.073 -0. 140 0 . 1 6 3 07422 =077236 O: 437 1TOOO 0 7 0 2 4 0 : 4 8 7 = 0 : 2 T O DTTJH4 O. 474 0:29B—-U.J65 0: 101'" 

"<A20 0.111 O.180 -0.312 -0.661 -0.168 -0.420 0.024 l.OOO - 0 . 6 O 1 0.476 0 . 2 9 8 -0,627 -0.166 -0.237 0.393 

^-203 0.297 0.223 0.420 0.92B -0.061 0.894 0.487 -0.601 l.OOO -0.733 O.186 O.931 0.543 0.034 -0.473 

5TOS -O.B38 -OT47T - 0 . 3 3 7 -OT731 -OT422 -O. 379 -O. 2113 07 4 T S "O. 75J TTOOO—*T3r«19 - V . / J3 =07313" - 0 : S 4 B ~ — O T 5 7 7 1 

5R 0.676 0.674 -0.177 0.0B6 O.3BB - 0 . 0 3 0 0.084 0.290 0 . 1 0 6 - 0 . 4 I ? l.OOO 0.140 0.243 0.373 -0.034 

| T I 0 2 0.360 0.179 0.243 0.713 0-14? 0.723 0 . 4 7 4 -0.627 0.931 -0.773 0.14O l.OOO 0.589 0.092 -0.30B 

ZR 0^313 OT404 -0:203 0751? 0:220 OT260 0T29H =07165 OT343 =07 4 1 3 0:245 O: SB? TTOOO O701O O'. 722 

,S O.603 0.726 0.133 -0.031 O . 6 B 6 -0.146 -0.363 -0.237 0.034 -0.348 0.333 0.092 O . O I O 1.000 -0.273 

T O T ( K I 0.040 -0.022 -0.377 -0.31O -0.039 -O.430 0.102 O.393 - 0 . 4 7 3 0.621 -O.034 -0.70B 0.322 -0.273 1.000 
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CORRELATION MATRIX. (99. 

. , . , , AL2Q3 _. BA 

hL203 1.000 0.B79 

0 INDICATES COEFFICIENT 

..BE ! CAO CQ 

-0.342 -0.299 -0.023 

COULD NOT BE CALCULATED) 

—CR2DZ CU FE-203 K20 — HOO HH02 MO NA20 — NB - —MI -

-0.617 -0.181 O.B12 O.B22 O.301 0.120 -0.033 0.30B 0.344 0.009 

3A 
MS 

ZR2Q3. 
: u 

E203 

K20 

MGO 

0.879 l.OOO 

.=0.342__ =0.324_ 

-0.299 -0.233 

-O.324 

-l.OOO. 

0.B81 

-0.233 

A.BBI. 

1.000 

0.047 

-=0-020 

0.023 

-0.369 -0.011 

-0.037 

O. 777 

>-37*_ 

-0.290 

0.B33 

--O. 2B6 

-0.312 

O.303 

--O.210 • 

-0.093 

O. 10B 

-0.249 

0.4 18 

-O. 003 

•0,103— 

-O.138 

0.225 

-O.12B 

-0.063 

0. 369 

-O. 133 

-O.IBS 

0.0O6 

-0.052 

-0.073 

-0.023 0.O47 

-0.011 

-0.020 

-Q.034_ 

-0.107 

0.023 

;0.037_ 

O. 101 

1. ooo 

-n 233 

0. 192 

-0.233 

—l.OOC 

O.093 

O.192 O.101 -O. 113 

.OOO -0.038 

0.812 

.0.B22. 

0.301 

0.777 

—0.833 

0.303 

-O.374 

_r-.fl.286. 

-0.210 

-0.290 

_.Q.312_ 

-0.093 

0 . 1 0 1 

_=Q._113 

-0.001 

-0.377 

_-0>437_. 

-O.23B O.OIO 

l.OOO 

_O.A49. 

O. 764 

-O.187 

0.649 

—l.OOO. 

0.293 

-0.001 

.258¬

0.010 

0. 139 

-IB4--

O. 149 

0.OB9 

-0.1 IB. 

-0.083 

O. 1 2 1 

- 0 , 4 2 8 ¬

- 0 . 0 7 7 

- 0 . 1 9 4 

-0-341, 

- 0 . 2 6 7 

0.362 

- O . 1 8 7 

- 0 . 0 3 B 

0.764 

-0.293 

1.000 

0.306 

'O.073-

0.633 

0.041 

-O. lOU-

-O.169 

O. 226 

-0.034 

0.02B 

0.227 

0.294 

O . 192 

0.067 

0.020 

- O . 1 0 5 

1N02 

M O 

MA20 

! N B 

Ml 

»20S 

f 
SI 02 

SN 

SR 

TI02 

Z N 

a 

TOT 17.) 

AU(PPB) 

0. 120 

-0.033 

0. 308 

O. 108 

r0.003 

0.223 

0.249 

:0.103 

•0. 12B 

0.4IB 

-0.138 

-O.063 

O. 139 

...0.087 

O. 121 

-O.184 

_.0. 11B 

-O.42B 

O. 149 

___O.OB3. 

-O.077 

0. 306 

-0.04 1 

0 . 226 

-0.073 

0 . 1 0 1 

O.034 

0.633 

-O.169 

0.02B 

1.000 

-0.261 

0.084 

-0.261 

1.000 

-O.109 

0.084 

-0. 109 

1 . O O O 

• 0 . 0 B 1 

-0.20S 

O. 14S 

O. 344 

0.009 

0.770 

-0.293 

0.246 

-0.816 

-0.3B0 

0 . 0 3 B 

0.B93 

0.176 

0.530 

-0,037 

6.943 

0.219 

0. 149 

-0.329 

0.369 

0.006 

0.742 

-O.101 

0. 334 

-0.736 

-0.436 

-0.011 

0.B2B 

O. 164 

0.426 

0.072 

O.B72 

0. 161 

0.063 

-O. 199 

-0.133 

-0.032 

-O.273 

-O.OBO 

0.046 

-O.136 

-0.O76 

0.67O 

-0.317 

O.002 

-0.0B2 

-0.094 

-0.317 

-0.0B1 

-0.779 

0. 009 

-O.183 

-.0.073 

-0.234 

O. 132 

0.091 

-O.2B3 

-O.166 

0.386 

-0.2B3 

0.023 

-0.026 

0.070 

-0.269 

-0.017 

-0.931 

O . O B A 

-O.194 

. 0.362 

-0.114 

0.O03 

-O.136 

-0.O16 

-0.073 

O.093 

-0.092 

-O.223 

-O.180 

O. 204 

-0.033 

-O.104 

-O. 109 

O.098 

-O.34B 

-0.187 

-O.390 

O. 160 

-0.029 

O. 619 

0.331 

-O.161 

-0.434 

-O.150 

-0.332 
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DMLITHO MAJOR ELEMENTS INCLUDING AU GEOCHEM (FIRE 1 
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S e r i c i t i c and A r g i l l i c A l t e r a t i o n - P r e d a t e s 
s i l i c i f i c a t i o n and a l t e r a t i o n e l e m e n t s r e l a t e d t o i t a r e h i g h 
v a l u e s o f A1 20 3, Ba, F e 2 0 3 , K 20, P 205, S, B i , Cd, Co, L i , M g ,Ti0 2, Ba 
and V w h i c h a l l have v e r y h i g h c o r r e l a t i o n s . T h i s a l t e r a t i o n 
c o n t a i n s a l a r g e amount o f a r g i l l i c a l t e r a t i o n and i s d i f f i c u l t t o 
s u b d i v i d e t h e two z o n e s . K 20 may a g a i n be p o t a s s i c o v e r p r i n t i n g as 
w e l l a s Ba and K 20 r i c h m i c a s w h i l e Na 20 i s d e p l e t e d . T h i s zone 
does n o t s u b d i v i d e t h e p r o p y l y t i c a l t e r a t i o n w h i c h was i n c l u d e d a t 
t h e t i m e . But t h i s a l t e r a t i o n forms a g e n e r a l h a l o + s i l i c i f i e d 
c o r e s . 

C a r b o n a t e A l t e r a t i o n - T h i s d i s t a l a l t e r a t i o n i s q u i t e 
d i s t i n c t g e o c h e m i c a l l y w i t h CaO, Be, MgO, and S r b e i n g anomalous. 

1988 RESULTS 

T r e n c h i n g and C h a n n e l S a m p l i n g 

I n e a r l y J u n e o f 1988 an e x c a v a t o r was b r o u g h t i n t o 
t r e n c h a l t e r a t i o n and m i n e r a l i z e d z o n e s . T r e n c h e s 1-10 u n c o v e r e d 
a l a r g e a l t e r a t i o n zone known as t h e "A" zone w i t h a s t r i k e l e n g t h 
o f a t l e a s t 600 m. A l t e r a t i o n c o n s i s t s o f p e r i p h e r a l c a r b o n a t e and 
p o r p h y l y t i c a l t e r a t i o n , w i t h c o r e a l t e r a t i o n c o n s i s t i n g o f 
s e r i c i t i c and a r g i l l i c a l t e r a t i o n w i t h 5-20% f i n e g r a i n e d 
d i s s e m i n a t e d p y r i t e . O c c a s i o n a l q u a r t z v e i n s and q u a r t z b r e c c i a 
zones were s e e n b u t o v e r a l l t h i s l a r g e s t e e p l y d i p p i n g f a u l t zone 
had low p r e c i o u s m e t a l v a l u e s (see t r e n c h d i a g r a m s ) . The t r e n c h i n g 
d i d d e f i n e t h e s t r i k e l e n g t h o f t h e 10-30m w i d e "A" zone f a u l t and 
l a t e r d r i l l i n g p r o v e d i t p e r s i s t s a t d e p t h . S i l i c i f i c a t i o n and 
a l t e r a t i o n i n t e n s i t y a p p e a r s t o i n c r e a s e where c r o s s f a u l t s 
i n t e r s e c t t h i s zone and t h e s e a r e a s w i l l be t e s t e d f u r t h e r . 68 
c h a n n e l s a m p l e s were t a k e n a l o n g t h e s e t r e n c h e s and t h e r e s u l t s a r e 
shown on t h e f i g u r e s . 



- 16 -

I n J u n e and A u g u s t 10 c h a n n e l s a m p l e s were t a k e n o v e r 
s e v e r a l o u t c r o p s between L9N and L11N i n an a r e a c a l l e d t h e 
C h a l c e d o n y Zone. Samples o v e r a p p r o x i m a t e l y 50 m a t 90 t o t h e 
s t r i k e r e v e a l e d t h e zone a v e r a g e s 1.1 g / t Au, and 6 g / t Ag. The 
zone c o n s i s t s o f an a v e r a g e o f 15% 5-20c m l a m i n a t e d c h a l c e d o n y 
v e i n s + v e i n bx, w i t h s u r r o u n d i n g p r o p y l y t i c a l t e r a t i o n . T h i s zone 
w i l l be d r i l l t e s t e d i n 1989 f o r c o n t i n u i t y and p o t e n t i a l h i g h 
g r a d e z o n e s . 

G e o p h y s i c a l S u r v e y s 

I n 1987 a p o l e - d i p o l e s u r v e y was c o n d u c t e d o v e r t h e g r i d . 
A s p a c i n g was 25 m and t h e s u r v e y c o v e r e d 20.85 km o f g r i d . 

M o d e r a t e c h a r g e a b i l i t y a n o m a l i e s (5-.10 mv/v) o u t l i n e d 
p y r i t i c a l t e r a t i o n zones w h i c h were t e s t e d a l o n g t h e A zone and 
a r e a s j u s t t o t h e west o f t h e b a s e l i n e . The l a t t e r t a r g e t was 
t e s t e d on L7+00N and f o u n d t o be a p y r i t i c f a u l t zone b u t t h e 
anomaly t o t h e w e s t o f t h e p i t r e m a i n s u n t e s t e d . 

The h i g h e s t r e s i s t i v i t i e s c o r r e l a t e w i t h t h i c k l a k e b e d 
s i l t s and c l a y s w h i c h t h e s u r v e y d i d n o t a p p e a r t o p e n e t r a t e . The 
moderate n a r r o w e r r e s i s t i v i t y l o w f e a t u r e s (100-200 ohm/m) 
a n o m a l i e s c o r r e l a t e w i t h f a u l t s y s t e m s . 

CSAMT S u r v e y 

I n A p r i l and May a CSAMT s u r v e y was c a r r i e d o u t by 
P a c i f i c G e o p h y s i c a l L t d . The C o n t r o l l e d S o u r c e A u d i o 
M a g n e t o t e l l u r i c (CSAMT) s u r v e y c o v e r e d 14.85 km o f t h e g r i d . T h i s 
complex s u r v e y g e n e r a t e s pseudo s e c t i o n s b a s e d on a p p a r e n t 
r e s i s t i v i t y v s . f r e q u e n c y ( f o r d e t a i l s s ee 1988 r e p o r t by P a u l 
C a r t w r i g h t ) . Seven zones o f h i g h r e s i s t i v i t y and f o u r t e e n zones 
o f low r e s i s t i v i t y were o u t l i n e d and t h r e e h o l e s were recommended 
f o r t e s t i n g . 
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Diamond d r i l l h o l e s DM1-3 t e s t e d t h e s e t a r g e t s and f o u n d 
a g e n e r a l c o r r e l a t i o n i n t h a t as a r u l e , r e s i s t i v i t y low a n o m a l i e s 
c o r r e l a t e d w i t h s h e a r e d a l t e r a t i o n i n f a u l t zones w h i l e r e s i s t i v i t y 
h i g h s c o r r e s p o n d e d t o Marama d a c i t e s o r s i l i c i f i e d z o n e s . W h i l e 
i n g e n e r a l t h e s u r v e y a p p e a r s t o have worked c o m p l e x i t i e s i n t h e 
g e o l o g y and i r r e g u l a r i t i e s i n l o c a t i n g a n o m a l i e s i n d i c a t e h o l e s 
s h o u l d n o t be d r i l l e d on CSAMT a n o m a l i e s a l o n e . 

Summary o f P r e c i o u s M e t a l I n t e r s e c t i o n s  

DM-1 
69.7-70.5 m (.8 m) A q u a r t z - c a r b o n a t e v e i n b r e c c i a 

s i m i l a r t o q u a r t z b r e c c i a s i n t h e 
p i t . 
A s s a y : 109.4 g Ag, 1.02 g Au/.8 m 

70.5-72.0 m (1.5 m) i n p y r i t i c a l t e r a t i o n a d j a c e n t t o t h e 
v e i n w h i c h r a n 27.1 g ag/1.5 m 

T h i s s e c t i o n i s a v e r t i c a l f a u l t zone r e l a t e d t o t h e p i t a r e a . 

DM-2 

A s e c t i o n f r o m 67.2-81.2 m (14.0 m) i s a zone w i t h q u a r t z v e i n 
f r a g m e n t s i n a h e a l e d b r e c c i a ? t h e u n i t a p p e a r s c o n f o r m a b l e 
b u t may be a v e r t i c a l s t r u c t u r e . 

The b e s t s e c t i o n 77.7-79.2 m (1.5 m) r u n s 52.5 g Ag and 3.62 
g Au. 

The w h o l e s e c t i o n i s anomalous i n Au and Ag r a n g i n g f r o m .61¬
52.5 g Ag and 10-3620 ppb Au. A v e r a g e s a r e 6.6 g Ag and 383 
ppb Au. 

T h i s i n t e r s e c t i o n may a g a i n be r e l a t e d t o t h e D u s t y Mac P i t . 

DM-3 

A s e c t i o n f r o m 62.4-63.9 m (1.5 m) r a n 1.6 g Ag and 1.07 g Au 
i n a n e a r v e r t i c a l f a u l t zone w i t h 10% py i n a b l e a c h e d and 
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c e l a d o n i t e a l t e r e d s e c t i o n w i t h e a r l y s t a g e q u a r t z v e i n 
f r a g m e n t . The r e s t o f t h e f a u l t has anomalous Au v a l u e s 63.9¬
70.4 m w i t h low Ag v a l u e s and Au v a l u e s r a n g i n g f r o m 22-141 
ppb. 

DM-4 

The o n l y anomalous zone was an i n t e r v a l f r o m 23.2-26.2 (3.0 
m) w h i c h a v e r a g e d 1.6 g Ag and 191 ppb Au i n what a p p e a r s t o 
be a s t r a t i g r a p h i c h o r i z o n w i t h c h a l c e d o n y f r a g m e n t s and 
c h a l c e d o n y and f l u o r i t e v e i n l e t s . 

DM-9 

A s e c t i o n from 88.6-90.1 m (1.5) m r a n . 8 g Ag and 200 ppb au. 
T h i s s e c t i o n c o n t a i n e d 10-15% Py i n m o d e r a t e l y s i l i c i f i e d "A" 
zone m a t e r i a l and i s a s p o t anomaly i n d i c a t i n g t h e e r r a t i c 
n a t u r e o f t h e g o l d . 

DM-10 

A v e r y e r r a t i c i n t e r s e c t i o n from 79.7-81.2 m (1.5 m) i n a 
v e r t i c a l p y r i t i c a l t e r e d s e c t i o n o f t h e "A" zone, r a n 2.2 g 
Ag and 3.25 g Au. The s e c t i o n had no o b v i o u s d i s t i n g u i s h i n g 
f e a t u r e s f r o m t h e zone a r o u n d i t w h i c h had no s i g n i f i c a n t Au 
v a l u e s . 

A s e c t i o n f r o m 98.0-101.8 m (3.8 m) r a n an a v e r a g e o f 1.8 
g Ag and 246 ppb i n an a n d e s i t e l a h a r w i t h c h a l c e d o n y f r a g m e n t s a t 
t h e end o f t h e h o l e . T h i s s e c t i o n has v i s i b l e c p y and was 
a n t i c i p a t e d t o have h i g h e r v a l u e s . 

DISCUSSION ON EPITHERMAL SYSTEMS IN THE OKANAGAN 

The D u s t y Mac, V a u l t and O.K.-Rain p r o p e r t i e s a r e l o c a t e d 
i n t h e S. Okanagan w i t h i n 20 km of e a c h o t h e r and have s i m i l a r 
f e a t u r e s i n d i c a t i v e o f w i d e s p r e a d e p i t h e r m a l s y s t e m s . 

The Vault property i s owned by Seven M i l e H i g h R e s o u r c e s 
and i s o p t i o n e d t o I n c o L t d . The main t a r g e t i s t h e b a s e o f t h e 
Marama. 
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GEOLOGY - Upper M a r r o n F o r m a t i o n i s o v e r l a i n by Lower 
Marama t r a c h y t e t u f f s and d a c i t e f l o w s o f t h e u p p e r Marama. These 
a r e f i n a l l y o v e r l a i n by l a h a r s o f t h e W h i t e Lake f o r m a t i o n . U n i t s 
d i p 20 - 60° NE t o SE. 

ORE HORIZON - The base o f t h e Marama i s a p o r o u s t r a c h y t e 
t u f f w h i c h a p p e a r s t o c o n t r o l m i n e r a l i z a t i o n b e l o w t h e impermeable 
d a c i t e f l o w s . D a c i t e f l o w s a r e 80 - 250 m t h i c k and o r e 
i n t e r s e c t i o n s o c c u r a t e l e v a t i o n s o f 500 - -150 m i n what a p p e a r s 
t o be a b o i l i n g t r a p . 

MINERALIZATION - I n t e r s e c t i o n s o f up t o 12.9 m g r a d i n g 
.23 o z / t Au and .456 o z / t Ag a r e r e p o r t e d . M i n e r a l i z a t i o n o c c u r s 
i n s i l i c i f i e d t u f f w i t h complex m u l t i s t a g e q u a r t z and c h a l c e d o n y 
v e i n s . Commonly 1-3% p y r i t e i s n o t e d and o c c a s i o n a l l y t o 20%, 
o f t e n i n m a t r i x o f q u a r t z b r e c c i a . L a m i n a t e d v e i n s a p p e a r t o c a r r y 
t h e h i g h e s t Au and Ag v a l u e s . Gouge zones a r e p r o l i f i c and 
h e m a t i t e , c h l o r i t e , c a l c i t e a r e common a l t e r a t i o n f e a t u r e s . Ag:Au 
r a t i o s r a n g e f r o m 30:1 t o 1:1 and a v e r a g e 2:1. Some q u a r t z -
c a r b o n a t e v e i n s c a r r y up t o .15 o z / t Au as w e l l . 

The O.K. property i s owned by T i g r i s M i n e r a l s L t d . The 
R a i n o r G o l d c l a i m s have been r e c e n t l y o p t i o n e d by I n c o . The 
p r o p e r t y l i e s 15 km e a s t o f t h e D u s t y Mac p r o p e r t y . 

GEOLOGY - The p r o p e r t y i s u n d e r l a i n by u p p e r Marama 
d a c i t e f l o w s o v e r l a i n by a n d e s i t e l a h a r s and f l o w s o f t h e W h i t e 
Lake F o r m a t i o n . NW t r e n d i n g f a u l t s and EW t r e n d i n g h i g h a n g l e 
f a u l t s a p p e a r t o be t h e f o c u s o f m i n e r a l i z a t i o n . 

MINERALIZATION - N a t i v e g o l d and e l e c t r u m a r e fo u n d i n 
d r i l l h o l e i n t e r s e c t i o n s o f 1 t o 4 m. Up t o 8.032 o z / t Au have 
been r e p o r t e d o v e r 1 m. M i n e r a l i z a t i o n i s i n s i l i c i f i e d f a u l t 
zones w i t h q u a r t z v e i n s . T e x t u r e s i n c l u d e q u a r t z and c a r b o n a t e 
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b r e c c i a s , and c l a y z o n e s . S u l p h i d e s c o n s i s t o f d o m i n a n t l y 
d i s s e m i n a t e d 1-5% p y r i t e and t r a c e s o f p y r r h o t i t e and c h a l c o p y r i t e . 
Common a l t e r a t i o n m i n e r a l s i n c l u d e h e m a t i t e , c h l o r i t e and f l u o r i t e . 
S i l i c e o u s b r e c c i a s and q u a r t z , c h a l c e d o n y v e i n s c a r r y t h e b e s t 
v a l u e s . 

B o t h t h e V a u l t and OK-Rain p r o p e r t i e s have v e r y s i m i l a r 
g e o l o g y and s t y l e o f m i n e r a l i z a t i o n t o t h e D u s t y Mac p r o p e r t y . The 
m i n e r a l i z a t i o n s t y l e i s r e l a t e d t o a w i d e s p r e a d e p i t h e r m a l 
s y s t e m ( s ) . Based on f e a t u r e s on t h e above p r o p e r t i e s c o m p a r i s o n s 
ca n be made t o e p i t h e r m a l models t o improve t a r g e t s on t h e D u s t y 
Mac p r o p e r t y . 

F i r s t t h e r e l a t i o n s h i p t o Eocene r o c k s c a n be d e a l t w i t h . 
A s y n g e n e t i c o r i g i n c a n be e l i m i n a t e d b e c a u s e m i n e r a l i z a t i o n 
p o s t d a t e s m a j o r f a u l t s w h i c h p o s t d a t e any u n i t s d e p o s i t e d i n t h e 
W h i t e Lake B a s i n . T h i s i s s u p p o r t e d by t h e m i n e r a l o g y s e e n on t h e 
p r o p e r t i e s . A p r i m a r y s u b d i v i s i o n o f e p i t h e r m a l s y s t e m s i s between 
h o t s p r i n g and p o r p h y r y t y p e s y s t e m s w i t h s y s t e m s r e s u l t i n g f r o m 
i n d i r e c t r e l a t i o n s h i p w i t h i n t r u s i v e b o d i e s as an i n t e r a c t i o n o f 
m e t e o r i c and magmatic f l u i d s . These a r e known as t h e a c i d - s u l f a t e 
s y s t e m s v e r s u s t h e l a t t e r a d u l a r i a - s e r i c i t e t y p e . D u s t y Mac and 
t h e o t h e r p r o p e r t i e s f i t t h e a d u l a r i a - s e r i c i t e t y p e s y s t e m s t h e 
b e s t . M i n e r a l o g i c a l i n d i c a t i o n s a r e s t r o n g p r e s e n c e o f c h l o r i t e , 
s e r i c i t e , p o t t a s i c a l t e r a t i o n , manganese gangue, a l o n g w i t h p y r i t e , 
h e m a t i t e and a s t r o n g F p r e s e n c e . These a r e g e n e r a l l y r e l a t e d t o 
a h i g h e r pH i n t h e s e s y s t e m s . Base m e t a l s a r e common i n b o t h 
s y s t e m s b u t D u s t y Mac has a h i g h e r base m e t a l r a t i o t h a n V a u l t o r 
O.K. and t h i s maybe r e l a t e d t o h i g h e r Ag:Au r a t i o s a t D u s t y Mac. 

The i m p l i c a t i o n s a r e i m p o r t a n t a s a g u i d e t o e x p l o r a t i o n . 
A d u l a r i a - s e r i c i t e t y p e s a r e n o t d i r e c t l y r e l a t e d t o a h e a t s o u r c e 
and have a l a r g e l a t e r a l movement. They a r e more abundant and a l s o 
have much l a r g e r volume p o t e n t i a l i n v o l c a n i c h o s t e d e n v i r o n m e n t s . 
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C o m p o s i t i o n o f h o s t r o c k s i s n o t c o n s i d e r e d c r i t i c a l 
e x c e p t f o r p e r m e a b i l i t y and s t r u c t u r a l c o n t r o l . A d u l a r i a - s e r i c i t e 
g r o u p s a l s o n o r m a l l y p o s t d a t e d e p o s i t i o n o f h o s t r o c k s by .5-15 
m.y. and t h e v e r t i c a l r a n g e i s l a r g e r i n t h e s e s y s t e m , up t o 1000 
m. I n t e r e s t i n g l y enough t h e s i l v e r r i c h s y s t e m s t e n d t o dorm t h e 
l a r g e s t d e p o s i t s . 

N e x t t o be d e a l t w i t h a r e t h e s t r u c t u r a l m o d e l s. T h e r e 
i s n o t e v i d e n c e on any o f t h e p r o p e r t i e s o f s i l i c e o u s s i n t e r and 
t h i s i s s u p p o r t e d by an abse n c e o f Sb, As and Hg ( h i g h l e v e l 
i n d i c a t o r s ) . T h i s combined w i t h b a s e m e t a l v a l u e s i n d i c a t e t h e 
Du s t y Mac p r o p e r t y has s t r u c t u r a l l y c o n t r o l l e d o r e zones o f a 
moderate d e p t h . 

V a u l t a p p e a r s t o be a s t a c k e d c e l l c o n v e c t i o n s y s t e m and 
t h e same p o t e n t i a l e x i s t s a t D u s t y Mac. T h i s i s where f a u l t s 
p r o v i d e a c o n d u i t f o r f l u i d s t o m i g r a t e upwards t i l l t h e y h i t an 
impermeable b a r r i e r ( i n t h i s c a s e t h e Marama d e p o s i t ) . Below t h i s 
b a r r i e r f l u i d s w i l l m i g r a t e a l o n g p e r m e a b l e h o r i z o n s and b o i l due 
t o p r e s s u r e r e l e a s e o r i n t e r a c t i o n w i t h g r o u n d w a t e r . T h i s h o r i z o n 
c o n t r o l s m i n e r a l i z a t i o n on t h e V a u l t p r o p e r t y b u t has n e v e r been 
t e s t e d on D u s t y Mac t o d a t e . 

I n c o n t r a s t , t h e D u s t y Mac p i t a r e a has no o b v i o u s 
impermeable c a p . S t e e p l y d i p p i n g f a u l t s a p p e a r t o a c t as c o n d u i t s 
b u t s o m e t h i n g needs t o i n d u c e s e a l i n g o f t h e s e zones f o r b o i l i n g 
t o o c c u r . A c l o s e d c e l l c o n v e c t i o n s y s t e m c o u l d e x p l a i n t h i s v i a 
s e l f - h e a l i n g . Low a n g l e v e i n s c a n form and b o i l i n g c a n be i n d u c e d 
upon f r a c t u r i n g . T h i s c a n p r o d u c e e x p l o s i v e b r e c c i a s b o t h m a t r i x 
and n o n - m a t r i x s u p p o r t e d . E v i d e n c e f o r t h i s e x i s t s a t t h e p i t 
where t h e l e n s i s f l a t d i p p i n g and a t t h e a d i t zone where s h a l l o w 
d i p p i n g v e i n s a r e d i s r u p t e d by q u a r t z b r e c c i a s . 
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COMPARISON OF EPITHERMAL DEPOSIT TYPES 

Occurrence models of the two types of epithermal ore deposits In a geothermnl system, 
modified from models of geothernial systems from Henley and Ellis, (1983, fig. 5). A. Acid-sulfate type. 
B. Adularia-sericite type. The wiggly arrows in A represent sulfur-rich gaseous emanations from the 
intrusion. 
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LOCATION: L 2+OON STN 0+70E 
ELEVATION: 463m. 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

0-12.4m.: CASING 

12.4-22.4M-: ANDESITE LAHAR with SEDIMENTS. 

22.4-69.7m.: FELDSPAR PORPHYRY ANDESITE FLOW (competent). 
N.B. This of the Qtz. Breccia cap corresponds to the 

CSAMT r e s i s t i v i t y high. 
— (66.3-69. 7m. ) Tectonic Bx averages 10"/i disseminated 

and Qtz.-carb. -fragments. 

69.7-70.5m.: VERTICAL FAULT with a QTZ-CARBONATE BRECCIA. 
-Similar to Qtz Bx i n p i t . 

70.5-103.2m.: FELDSPAR PORPHYRY ANDESITE FLOW. 

103.2-109.9m.: ANDESITE LAHAR. 

109.9-119.2m.: FELDSPAR PORPHYRY ANDESITE FLOW. 

119.2- 134.lm.: FAULT ZONE with QTZ-CARB. STOCKWORK. 
- V e r t i c a l -fault with 5% Qtz-carb. veins and 107. 

disseminated py. 
-<133.3-134.lm.) Another Qtz-carb. Bx s i m i l a r to p i t 

area with trace Cpy and po s s i b l y Tetrahedrite. 
-This zone c o r r e l a t e s with a moderate I.P. anomally 

and the CSAMT r e s i s t i v i t y low and appears to be the main 
st r u c t u r e to the West of the p i t . 

134.1-147.9m.: ANDESITE LAHAR with SEDIMENTS. 

147.9-152.3m.: FELDSPAR and PYROXENE ANDESITE FLOW. 
-15X py, 5X Qtz-carb. v e i n l e t s , 1% green micas. 

152.3- 168.7m.: ANDESITE LAHAR. 

168.7-191.4m.: ANDESITE RICH CONGLOMERATE and SEDIMENTS. 
-includes coal seams. 

191.4- 203.3m.: ANDESITE LAHAR. 

203.3m.: ** END OF HOLE ** 



SUMMARY LOG DM-2 

LOCATION: L 7+00N STN 1+2SE 

ELEVATION: 457m. 

AZIMUTH: 225 degrees 

DIP: -45 degrees 

0-43.7m.: CASING (lake bed) 

43.7-67.7m.: SANDSTONE and CONGLOMERATE 

67.7-81.2m.: ANDESITE LAHAR with QV FRAGMENTS 
-5% QV -fragments cross-cut by Qtz-carb. v e i n l e t s . 
-Primary or healed breccia? 

31.2-103.7m.: FELDSPAR PORPHYRY ANDESITE FLOW 

103.7-115.3m.: FAULT ZONE 
-Clay gouge 50-60/C to CA (core angle). 

115.3-137.7m.: ANDESITE LAHAR with TUFF 
-5-8/1 disseminated py. 

137.7-162.5m.: CONGLOMERATE 
—some Dacite fragments. 

162. 5-164."5m. : FAULT ZONE 
-Black FGr. matrix with bleached Dacite fragments 

164.5-185.lm.: ANDESITE LAHAR 
—107. Hematite, both primary and ov e r p r i n t i n g . 

185.1-199.Om.: MARAMA DACITE DOME 

199,0m.: ** END OF HOLE** 

NOTE: No obvious CSAMT r e s i s t i v i t y high feature to explain the anomal1 



SUMMARY LOG DM-3 

LOCATION: L 7+00N STN 0+30W 

ELEVATION: 460m. 

AZIMUTH: 225 degrees 

DIP: -45 degrees 

0-32.9m.: CASING 

32.9-62.4m.: ANDESITE LAHAR 
-5-87. py at 51. 2-62. 4m. 

62.4-70.4m.: FAULT ZONE 
- a l t e r e d Andesite Lahar 
-107. py, bleaching, Seladenite? 
—554 QV -fragments, 5X l a t e r Qtz-carbonate fragments. 

** CSAMT r e s i s t i v i t y low ** 

70.4- 85.Om.: MARAMA DACITE • 
-quite broken. 

85.0-87.5m.: FAULT ZONE 
-Lahar host. 

87.5- 98.2m.: ANDESITE LAHAR with SEDIMENTS 

98.2-110.2m.: ALTERED ANDESITE LAHAR 
-weakly s i l i c i f i e d with t h i n Qtz.Breccia zones. 
-10-15/1 py, trace green micas. 

110.2-123i4m.: ANDESITE TUFF and LAHAR 

123.4-129.9m.: FELDSPAR-PORPHYRY ANDESITE FLOW 

129.9-153.9m.: ANDESITE LAHAR and TUFF 

153.9-168.lm.: ANDESITE LAHAR 
-with or without hematite a l t e r a t i o n . 

168.1-182.3m.: FELDSPAR+PYROXENE PORPHYRY ANDESITE FLOW 
-with or without hematite a l t e r a t i o n . 



SUMMARY LOG DM-4 

LOCATION: LIO+OON STN 0+40E 

ELEVATION: 460m. 

AZIMUTH: 225 degrees 

DIP: -45 degrees 

0-17.lm.: CASING 

17.1- 20.2m.: DACITE FLOW 

20.2- 32.7m.: ANDESITE LAHAR with QV FRAGMENTS 
-5/4 laminated Chalcedony fragments. 
-1/4 Chalcedony v e i n l e t s , 1/4 disseminated Py, 
t r . F l o u r i t e (equivalent unit to NW showing?) 

32.7-94.Om.: DACITE DOME 
-Intrudes the lower Lahar u n i t . 
-^Possibly the CSAMT r e s i s t i v i t y high. 

94.0-111.5m.: ANDESITE LAHAR 
-5/4 disseminated Py. 

111."5-124. 2m: ANDESITE LAHAR 
—Hematite r i c h . 

124.2-152'1 5m. : ANDES I TE LAHAR 

152.5-lB0.2m.: ANDESITE LAHAR 

-Hematite r i c h . 

180.2-203.2m.: ANDESITE LAHAR 

203.2m.: ** END OF HOLE ** 



SUMMARY LOG DM-5 

LOCATION: L O+ION STN 1+63W 
ELEVATION: 457m. 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

0-18.4m.: CASING 

LB.4-r41.4m. : ANDESITE TUFF and LAHAR 
- 34.0 to 41.4m.: 10"/. Qtz-carb. -fragments, 10-15"/. 

Py f i n e g r a i n disseminated (I.P. t a r g e t ) , trace green 
micas. 

41.4-59.4m.: ANDESITE LAHAR and TUFF 
- 49.8 to 53.3m.: 0.5m. Qtz-carb. b r e c c i a with 

chalcedony -fragments and F l u o r i t e v e i n l e t s . 

59.4-79.4m.: ANDESITE LAHAR 

79.4-103.7m.: DACITE FLOW with FLOW-BRECCIA 
-Hematite r i c h matrix. 

103.7-111.3m.: DACITE DOME 

111.3m.: ** END OF HOLE ** 

NOTE: Casing was pull e d s u c c e s s f u l l y t h i s time! 

http://LB.4-r41.4m


SUMMARY LOG DM-6 

LOCATION: L 2+00N STN 1+80W 
ELEVATION: 465m. (appro*.) 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

0-9.2m.: CASING 

9.2-16.lm.: ALTERED ANDESITE FLOW 
- 15"/. Py, 157. Qtz-carbonate veins. 

16.1-26.9m.: PYRITIC ALTERED ANDESITE FLOW 
- 15-207. Qtz-carb. veins, 207. Py, 5-107. S i l i c a 

fragments, Talc? 

26.9-48.4m.: FELDSPAR-PORPHYRY ANDESITE FLOW 
- minor a l t e r a t i o n . 

48.4-62.8m.s PYRITIC ANDESITE FLOW 
- Weakly s i l i c i f i e d with 27. Green Micas and 20V. f i n e -

grain P y r i t e . 

6~ 8-67.7m,: QUARTZ BRECCIA 
- Strong s i 1 i c i f i c a t i o n with a Chalcedony matrix, 107. 

P y r i t e , 17. f i n e - g r a i n black Sulphide. 
- Zone i s very s i m i l a r to the "A Zone" Quartz Breccia, 

67.7-76.2m.: PYRITIC ANDESITE FLOW ' 
- V e r t i c a l shear zone. 
- Moderately s i l i c i f i e d with 15-207. Py. 

76.2-100 ._6m. : ANDES I TE LAHAR 
-"*" 100r6mrs * E N D OF HOLE ** — — 

MOTE: Mineralized zone c o r r e l a t e s well with an I.P. anomally and a CSAMT 
r e s i s t i v i t y law. 



SUMMARY LOG DM-7 

LOCATION: L 2+90N STN 2+10W 
ELEVATION: 475m. (appro*.) 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

0-6.lm.: CASING 

6.1-19.4m.: FELDSPAR PORPHYRY ANDESITE FLOW 

19.4-45.7m.: ALTERED ANDESITE FLOW 
- Average 10"/ Py, v e r t i c a l a l t e r a t i o n with 307. s i l i c i -

-fication, minor S e r i c i t e a l t e r a t i o n , trace F l o u r i t e . 
45.7-53,7m.: ANDESITE LAHAR 

53.7-S3.3m.: ALTERED ANDESITE 
- Average 20% Py, v e r t i c a l a l t e r a t i o n . 
- Weak pervasive s i 1 i c i - f i c a t i o n with some S e r i c i t e . 

(This zone hosts the Quartz Breccia in DM-6) 

83.3-102.lm.: ANDESITE LAHAR 

102.1m.: ** END OF HOLE ** 

N.B. : Zones c o r r e l a t e well with the I.P. chargeabi1ity high and the CSAMT 
r e s i s t i v i t y low. 



SUMMARY LOG DM-B 

XOCATTON: - " L"4+30N~— BTN~2^7VVr 
ELEVATION: 490m. 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

0-2.9m.: CASING 

2.9-14.4m.: FELDSPAR PORPHYRY ANDESITE FLOW 

14.4-38.lm.: ALTERED FELDSPAR PORPHYRY ANDESITE FLOW 
- S i l i c i f i e d zones with up to 15"/. Py, trace F l o u r i t e . 

38.1-44.4m.: MODERATELY ALTERED FELDSPAR PORPHYRY ANDESITE FLOW 
- Fault zone with s i 1 i c i f i c a t i on and 10-15"/. Py. 

44.4-56.6m.: QUARTZ—SERICITE BRECCIA 
- Complex a l t e r e d zone with moderate s i 1 i c i f i c a t i o n , 

S e r i c i t e , c l a y v e i n l e t s and 107. Py. 

56.6-62.lm.: PYRITIC ALTERED ANDESITE 
- V e r t i c a l shear zone. 
- 15-207. Py, weak s i 1 i c i f i c a t i on. 

62.1-76.3m.: SHEAR ZONE with QUARTZ—SERICITE BRECCIA 
- Clay matrix with Q t z - S e r i c i t e fragments. 

, - V e r t i c a l system, 3-47. Py. 

76.3-78.6m.: PYRITIC ALTERED ANDESITE 
- Weakly s i l i c i f i e d , 10-157. Py. 

7B.6-99.lm.: LOWER ANDESITE LAHAR 

99.1m.: ** END OF HOLE ** 

http://7B.6-99.lm
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SUMMARY LOG DM-9 

LOCATION: L 5+85N STN 2+85W 
ELEVATION: 510m. 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

0-3-lm.: CASING 

3.1-19.0m.: FELDSPAR PORPHYRY ANDESITE LAHAR 

19.0- 24.5m.: ALTERED FELDSPAR PORPHYRY ANDESITE LAHAR 
- S i l i c i f i e d zones with Epidote and up to 15% Py. 

24.5-30.4m.: ALTERED PYRITIC ANDESITE 
- Average 15% Py. 

30.4- 40.lm.: FELDSPAR PORPHYRY ANDESITE FLOW 

40.1- 48.9m.: ALTERED PYRITIC ANDESITE 
^ - Weak s i 1 i c i f i c a t i o n , 10% Qtz-carb. v e i n l e t s , minor 

S e r i c i t e , 157. Py. 

48. 9-595m. : ANDES I TE FLOW 

59.5- 91.6m.: ALTERED PYRITIC ANDESITE LAHAR 
- Weak to moderate s i 1 i c i f i c a t i o n with f a u l t zones. 
- 5-207. Py, Qtz-carb. v e i n l e t s with F l o u r i t e . 

91.6-114.3m.: LOWER ANDESITE LAHAR 

114.3m.: ** END OF HOLE ** 
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SUMMARY LOG DM-10 

LOCATION: L 6+SON STN 2+75W 
ELEVATION: 500m. 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

. 0-3.lm.: CASING 

3.1-9.1m.: ANDESITE LAHAR 

. 9.1-18.3m.: FELDSPAR PORPHYRY ANDESITE FLOW 

18.3-53.Om.: ANDESITE LAHAR 

53.0-59.8m.: ALTERED PYRITIC ANDESITE LAHAR 

- 10% Py, moderately s i l i c i f i e d * 

59.8- 72.1m.: ANDESITE LAHAR 

-72. 1-74. 9m. : QUARTZ BRECCIA 
- White Qtz vein with Breccia. 
- 3-4"/. Py, trace chal copyr i t e. 

74.9- 88.2m.: ALTERED FELDSPAR PORPHYRY ANDESITE FLOW 
- V e r t i c a l f a u l t zones. 
- Weakly s i l i c i f i e d with 10-15"/. disseminated Py. 

88.2-94.2m.: SHEAR ZONE 
- S e r i c i t e and cla y on f r a c t u r e with weak s i l i c i f i e d 

patches. 

94.2-101.8m.: ANDESITE LAHAR 

101.8m.: ** END OF HOLE ** 



< 

SUMMARY LOG DM-11 

LOCATION: L 1+OON STN 1+70W 
ELEVATION: 460m. 
AZIMUTH: 225 degrees 
DIP: -45 degrees 

0-9.Om.: CASING 

9.0-15.0m.: ANDESITE LAHAR 
15.0- 38.lm.: FELDSPAR PORPHYRY ANDESITE FLOW 

08.1- 47.lm.: ALTERED PYRITIC ANDESITE 
- Moderate s i 1 i c i f i c a t i o n , 15-207. -fine-grain P y r i t e . 
- "I.P. anomaly." 

47.1-61.5m.: SILICIFIED ZONE 
- Strong s i 1 i ci-f i cat i on, 27. F l u o r i t e , 87. Py. 
- V e r t i c a l system, strong f a u l t i n g , 707 recovery. 

61.5-66.3m.: ALTERED SHEAR ZONE 
- Weak s i 1 i c i f i c a t i o n and s e r i c i t i z a t i o n . 
- 5% Py, v e r t i c a l f a u l t . 

66.3-88.Om.: LOWER ANDESITE LAHAR 

88.0-94.Om.: DACITE FLOW-BRECCIA 
- Hematite r i c h matrix 

94.0-102.lm.: DACITE DOME 

102.lm.: ** END OF HOLE ** 
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