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INTRODUCTION 

H i s t o r y 
The Hank 1, 2 and 3 c l a i m s t o t a l i n g 58 u n i t s were s t a k e d i n March 1983 t o 
c o v e r s t r eams anomalous i n g o l d and d r a i n i n g a h i l l s i d e w i t h gossanous 
r o c k s a l s o anomalous i n g o l d . The HANK 4 c l a i m (10 u n i t s ) was s t a k e d i n 
September 1984. 

C l a i m p o s t s from 1966 t o 1980 b e l o n g i n g t o f i v e d i f f e r e n t owners were 
f o u n d w i t h i n t h e a r e a o f t h e HANK P r o p e r t y . Government f i l e s show no 
r e c o r d o f work f o r assessment o f t h e s e p r o p e r t i e s . A p p a r e n t l y they were 
a l l o w e d t o l a p s e a f t e r t h e f i r s t y e a r o r were not r e g i s t e r e d . 

R e p o r t s r e l e v a n t t o t h e HANK C l a i m g r o u p i n c l u d i n g summaries of work 
p e r f o r m e d by LAC M i n e r a l s p r i o r t o 1987 a r e l i s t e d under R e f e r e n c e s on 
page no. 3 5 . 

1987 F i e l d Season Work 
A l l 1987 work i s d i s c u s s e d i n t h e r e p o r t — e x c e p t f o r t h e g e o p h y s i c a l 
r e s u l t s t o be p r o v i d e d i n a r e p o r t by P e t e r E. W a l c o t t & A s s o c i a t e s L t d . 
The c o m p l e t e and updated v e r s i o n o f t h e P r o p e r t y ' s g e o l ogy i s p r o v i d e d i n 
t h e r e p o r t . Thus t h e g e o l o g y t e x t and maps i n c l u d e pre-1987 work as w e l l 
as 1987 a d d i t i o n s . 

I n 1987, 13.5 l i n e k i l o m e t e r s o f an Induced P o l a r i z a t i o n s u r v e y was 
p e r f o r m e d on t h e P r o p e r t y . The method u s e d was a p o l e - d i p o l e a r r a y w i t h 
a 25 meter d i p o l e s e p a r a t i o n . 

I.P. a n o m a l i e s produced by t h i s s u r v e y were f o l l o w e d up by 1048.21 meters 
(3,439 f e e t ) o f diamond d r i l l i n g i n 9 h o l e s . P i c k and s h o v e l t r e n c h i n g 
and r o c k s a m p l i n g was a l s o p e r f o r m e d . 

No. o f Samples A n a l y s e s 
C o r e 376 f o r Au, i n c l u d i n g 5 f o r Zn 
Rocks 111 f o r Au, i n c l u d i n g 4 f o r Whole Rock. 
S o i l s 18 f o r Au 
Stream s e d i m e n t s 3 f o r Au. 



TABLE NO. 1 

HANK CLAIMGROUP STATUS - 1987 

CLAIM NUMBER TAG RECORD RECORD PRESENT EXPIRY 
NAME OF UNITS NUMBER NUMBER DATE DATE 

HANK 1 18 78941 2691 March 10, 1983 March 10, 1995 
HANK 2 20 78942 2692 March 10, 1983 March 10, 1995 
HANK 3 20 78943 2693 March 10, 1983 March 10, 1995 
HANK 4 10 89285 3209 O c t o b e r 12, 1984 O c t o b e r 12, 1995 



P e r s o n n e l Deployment and P r o j e c t Dates 
One LAC s t a f f member, Mr. R e i n Turna was a c t i v e on t h e P r o p e r t y d u r i n g 
t h e 1987 s e a s o n . He was a s s i s t e d by f i v e t e m p o r a r y employees. D r i l c o r 
L t d . o f D e l t a , B.C., t h e diamond d r i l l i n g c o n t r a c t o r , p r o v i d e d f i v e 
p e r s o n n e l i n c l u d i n g t h e cook. Mr. T e r r y Bremmer was t h e D r i l c o r 
foreman. 

P e t e r E. W a l c o t t & A s s o c . L t d . o f Vancouver, B.C. p r o v i d e d f o u r p e r s o n n e l 
f o r t h e I.P. S u r v e y . Mr. G a r r y M a c M i l l a n was t h e I.P. crew's foreman. 

O v e r a l l c o o r d i n a t i o n and s u p e r v i s i o n on t h e P r o p e r t y was t h e 
r e s p o n s i b i l i t y o f Mr. R. Tu r n a . The temporary p e r s o n n e l c o n s i s t e d o f : 

P e r s o n n e l 
Mr. G a r r y P a y i e 
Mr. Tyronne Donnon 
Mr. B r e n t Czornobay 
Mr. C h r i s Rodgers 
Mr. B r a d Young 

G r a d u a t e o f 
g e o l o g y 
g e o l o g y 
g e o p h y s i c s 
g e o l o g y s t u d e n t 
g e o l o g y 

Time w i t h HANK P r o j e c t 
J u l y 10 - September 25/87 
J u l y 10 - August 16/87 
J u l y 10 - August 16/87 
J u l y 14 - August 24/87 
J u l y 17 - September 5/87 

M o b i l i z a t i o n and d e m o b i l i z a t i o n o f LAC p e r s o n n e l were on J u l y 10 and 
September 24, r e s p e c t i v e l y . The I.P. crew were on t h e P r o p e r t y from August 
1 t o 19. The d r i l l crew were on t h e P r o p e r t y f r o m August 18 t o September 24. 

Work p r o g r e s s was h i n d e r e d d u r i n g September by an i n j u r y o r by p e o p l e 
q u i t t i n g . Mr. B. Young, w o r k i n g f o r LAC, q u i t and was r e p l a c e d by Mr. 
M i l t o n Mankowski o f AMEX E x p l o r a t i o n S e r v i c e s L t d . o f Kamloops B.C. A t 
v a r i o u s t i m e s a D r i l c o r d r i l l e r and h e l p e r q u i t and a h e l p e r was i n j u r e d . 
D r i l c o r had d i f f i c u l t y f i n d i n g r e p l a c e m e n t s on s h o r t n o t i c e . 
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L o c a t i o n and A c c e s s 
The HANK C l a i m g r o u p i s l o c a t e d on t h e t r i b u t a r y o f B a l l Creek f l o w i n g 
n o r t h e a s t f r o m H a n k i n Peak. The s o u t h e r n boundary o f Mount E d z i z a 
P r o v i n c i a l P a r k i s 13 k i l o m e t e r s t o t h e n o r t h w e s t o f t h e P r o p e r t y . The 
n e a r e s t town, I s k u t i s 75km t o t h e n o r t h e a s t . T e r r a c e i s 315km t o t h e 
s o u t h e a s t . The C a s s i a r Highway (No. 37) pa s s e s w i t h i n 15 km e a s t o f t h e 
p r o p e r t y . 

T r a v e l t i m e t o I s k u t from Vancouver by t r u c k i s t h r e e days. A c c e s s t o 
t h e P r o p e r t y i n 1987 was v i a an Okanagan h e l i c o p t e r based a t B e l l I I , 
c r o s s i n g o f t h e B e l l - I r v i n g R i v e r , 65 km s o u t h e a s t o f t h e P r o p e r t y . An 
a l t e r n a t e r o u t e t o t h e P r o p e r t y can be v i a T r a n s P r o v i n c i a l s ked a i r 
s e r v i c e from T e r r a c e t o S n i p p k e r Creek a i r s t r i p , 65km southwest o f t h e 
P r o p e r t y . From t h e r e a N o r t h e r n Mountain h e l i c o p t e r based a t S k y l i n e 
E x p l o r a t i o n L t d . Reg p r o p e r t y a t Johnny M o u n t a i n can be used. 

The n i g h t s b e f o r e mob and a f t e r demob s h o u l d be spent a t t h e I s k u t V a l l e y 
I n n ( f o r m e r l y T e n a j o n M o t e l ) a t I s k u t (phone 234-3411). 

L o a d i n g and u n l o a d i n g o f h e l i c o p t e r s d u r i n g mob and demob d a t e s i s done 
a t a t an open a r e a a l o n g s i d e t h e highway a c o u p l e o f k i l o m e t e r s s o u t h t h e 
t h e B u r r a g e C r e e k c r o s s i n g . I t t o o k a B e l l 206 h e l i c o p t e r about 6 h o u r s 
t o move t h e LAC camp i n about 15 t r i p s . Demob o f t h e combined 
L A C - D r i l c o r camp t o o k a B e l l 206 and a l a r g e r Hughes 204 e i g h t h ours t o 
a c c o m p l i s h . 

Topography: 
The a r e a o f t h e HANK CLAIM GROUP i s mountainous w i t h m o d e r a t e l y s t e e p 
h i l l s i d e s . E l e v a t i o n s r a nge from 860 meters i n t h e main c r e e k a t t h e 
n o r t h s i d e o f HANK 1 c l a i m t o about 1900 meters i n HANK 4 c l a i m . 

V e g e t a t i o n c o n s i s t s o f s p a r s e c o n i f e r o u s f o r e s t i n v a l l e y s and h i l l s i d e s . 
A l p h i n e meadows b e g i n a t ar o u n d 1300 meter e l e v a t i o n . 

) 
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D r a i n a g e i s good. A l l o f t h e p r o p e r t y ' s a r e a i s t r a v e r s e d by c r e e k s 
f l o w i n g n o r t h w e s t i n t o t h e main c r e e k w h i c h f l o w s a f a i r l y l i n e a r p a t h 
n o r t h e a s t . Most o f t h e n o r t h w e s t f l o w i n g c r e e k s a r e f a i r l y d e e p l y 
i n c i s e d and o f t e n form wide deep g o r g e s . 

Overburden d e p t h appears t o be g e n e r a l l y l e s s t h a n t h r e e meters o v e r most 
o f t h e p r o p e r t y . Nearer t o t h e mountain t o p s o u t c r o p i s abundant w i t h a 
r e l a t i v e l y t h i n p o o r l y d e v e l o p e d s o i l o r r e g o l i t h c o v e r i n g . The v a l l e y 
o f t h e main c r e e k i s narrow and o u t c r o p o f t e n o c c u r s a l o n g i t . 

The main c r e e k ' s water i s h e a v i l y s i l t e d and u n d r i n k a b l e b e f o r e i t has 
been a l l o w e d t o s e t t l e . Most o f t h e o t h e r c r e e k s on t h e p r o p e r t y a r e 
a c i d and m e t a l l i c t a s t i n g . S t o n e s i n t h e c r e e k beds a r e o f t e n s t a i n e d 
o r a n g e o r c o a t e d w i t h a s o f t w h i t e (gypsum?) scum where water r u n s o v e r 
them. F e r r i c r e t e e x i s t s w i d e l y o v e r t h e p r o p e r t y . 

L o g i s t i c s u p p o r t 
The h e l i c o p t e r company used was Okanagan H e l i c o p t e r s L t d . The a i r c r a f t 
was a B e l l 206 based a t B e l l I I . Okanagan H e l i c o p t e r s has o f f i c e s a t 
S m i t h e r s and T e r r a c e . LAC p e r s o n n e l used a r e n t e d t r u c k t o t r a n s p o r t 
samples t o t h e a i r p o r t a t T e r r a c e and t o p u r c h a s e g r o c e r i e s and 
s u p p l i e s . 

As B e l l 206 h e l i c o p t e r was u s u a l l y used t o move t h e D r i l c o r d r i l l between 
s i t e s . The d r i l l move t o DDH87-3 s i t e was done by a l a r g e r , more 
p o w e r f u l Hughes 204 f o r s a f e t y i n moving t h e heavy powerpack i n a t i g h t 
w indy s p o t . 

D e l a y s r e s u l t e d a c o u p l e o f t i m e s when bad weather p r e v e n t e d t h e 
h e l i c o p t e r from moving t h e d r i l l on t i m e . Even when Hank P r o p e r t y ' s 
w e a t h e r was c l e a r , demob was d e l a y e d 4 h o u r s due t o t h e h e l i c o p t e r s n o t 
b e i n g a b l e t o t a k e o f f from t h e fog-bound I s k u t R i v e r V a l l e y . 

Snow was i n camp from September 12. The camp had 2.5 f e e t o f snow when 
t h e P r o j e c t was ended. 
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S u r f a c e S a m p l i n g 

P i c k s and s h o v e l s were u s e d t o expose bedrock a t v a r i o u s l o c a t i o n s , u s u a l l y 
under snow u n t i l l a t e i n t h e summer. Rock samples were g i v e n sample numbers 
p r e f i x e d w i t h "87HANK" t o d i s t i n g u i s h them from p r e v i o u s y e a r s ' s a m p l i n g . 

S o i l samples were c o l l e c t e d i n 1987 m a i n l y a l o n g t h e f i l l - i n s o i l L i n e 
2900N. 

Diamond D r i l l i n g 

One D r i l c o r H y d r a d r i l was used t h r o u g h o u t t h e P r o j e c t . 

T o t a l l e n g t h d r i l l e d was 1048.21 meters (3,439 f e e t ) . Core s i z e was B.Q. 
376 c o r e samples were a n a l y s e d . 

Most o f t h e c o r e i s s t o r e d i n t h e c o r e s h a c k on t h e P r o p e r t y . Some c o r e 
boxes from 1987 and 1985 d r i l l i n g were b r o u g h t t o s t o r a g e i n N o r t h 
Vancouver. T a b l e No. 2 on n e x t page i d e n t i f i e s which boxes from w h i c h h o l e s 
a r e i n N o r t h Vancouver s t o r a g e . 

Induced P o l a r i z a t i o n S u r v e y 
13.5 km l i n e o f an I.P. s u r v e y was per f o r m e d on t h e P r o p e r t y . 

The I.P. method used was a p o l e - d i p o l e a r r a y w i t h a 25 meter d i p o l e 
s e p a r a t i o n . Measurements o f a p p a r e n t r e s i s t i v i t y and c h a r g e a b i l i t y were made 
e v e r y 25 meters a l o n g t h e l i n e s . 

The f o r m a l r e p o r t f o r t h i s s u r v e y from P e t e r E. W a l c o t t & A s s o c i a t e s L t d . i s 
p e n d i n g a t t i m e of t h i s w r i t i n g . 

G e o chemical L a b o r a t o r y Methodology 
Bondar-Clegg & Company L t d . p r e p a r e d and a n a l y s e d a l l samples. T h e i r 
methods a r e summarized on page 7 of t h e March 1985 Assessment R e p o r t . 



TABLE NO. 2 

HANK PROJECT  
Co r e Boxes i n N o r t h Vancouver S t o r a g e 

H o l e No. Box No. I n t e r v a l s R e p r e s e n t e d (meters) 

DDH84-2 
-3 
-4 

1,2,3,4,5,6,7 
1,2,3,4,5,6,7,8,9,10,11,12 
1,2,3,4,5,6,7,8 

0-56.18 
0-94.49 
0-59.44 

DDH85-4 
-5 
-6 
-8 
-9 

-10 
-11 
-12 
-13 
-14 
-16 
-20 
-22 
-25 
-29 
-30 
-31 
-32 
-34 
-36 
-37 
-45 

DDH87-3 
DDH87-8 
DDH87-9 

4,11,12,13 
10,11,12 
2,3,12,13 
1,3,4,5,6,7 
1,2,3,4,5,6,7,8 
1,2,3,10 
4,6 
16 
1,2,3,4,5 
5 
3,4,5 
3,4 
1,2 
7,8 
2,3,11 
2,6 
5 
2,3 
1,2 
4 
1 

(boxes 1 t o 19) 
2,3,4,5,6,7, 
14,15,16,17 
1,2,3,4,5 

21.06- 28.57, 71.89-91.44 
81.80-99.36 
24.67-38.97, 95.40-110.95 
3.66-14.82, 22.13-59.55 
5.00-62.79 
0-26.50, 69.74-76.50 
32.31-39.53, 46.43-53.26 
115.22-119.79 
5.50-56.39 
75.66-83.06 
37.07- 58.42 
33.54-46.42 
10.51-24.54 
83.26-97.09 
15.20-30.80, 80.79-88.13 
13.29-19.91, 40.40-47.20 
31.42-38.56 
22.86-33.66 
6.10-20.31 
48.26-55.38 
3.05-12.89 
7.54-142.65 
15.03-54.97 

102.49-130.44 
0-52.12 



GEOLOGY 

The r e l e v a n t G e o l o g i c a l Survey o f Canada p u b l i c a t i o n f o r t h e a r e a around 
HANK C l a i m g r o u p i s Paper 71-44, T e l e g r a p h Creek Map A r e a , B r i t i s h 
C o l u m b i a , R e p o r t and Map 11-1971, 1:250,000 by J.G. Sout h e r . 

F i g u r e No. 4 

Geology around HANK C l a i m g r o u p 
from Map 11-1971, Paper 71-44 

s c a l e 1:250,000 
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Rock u n i t s on Hank C l a i m g r o u p 

ANDS 

The ANDS u n i t i s e q u i v a l e n t t o S o u t h e r ' s upper T r i a s s i c u n i t 8. P r e v i o u s 
r e p o r t s on t h e HANK C l a i m g r o u p have l a b l e d t h i s u n i t as PYRC o r ANPC t o 
r e f l e c t i t s p r e d o m i n a n t l y p y r o c l a s t i c t e x t u r e . The ANDS l a b l e i s now 
a p p l i e d t o d e s c r i b e t h i s u n i t ' s o v e r a l l a n d e s i t i c c h e m i c a l make-up. 
S u b - u n i t s , whether p y r o c l a s t i c , f l o w o r o t h e r w i s e w i l l be i d e n t i f i e d 
i n d i v i d u a l l y on g e o l o g y maps as mapping p r o g r e s s e s . 

A n d e s i t i c p y r o c l a s t i c s a r e t h e main r o c k t y p e o f t h e ANDS u n i t . 
A g g l o m e r a t e s seem more abundant t h a n t u f f s . The p y r o c l a s t i c r o c k s a r e 
u s u a l l y g r e e n b u t t h e y a r e commonly maroon c o l o r e d t o o . B l a c k h o r n b l e n d e 
o r a u g i t e p h e n o c r y s t s and t h e i r l i g h t c o l o r e d a l t e r e d pseduomorphs a r e 
used t o d i s t i n g u i s h A l t e r e d ANDS r o c k s from r o c k s o f t h e FELS u n i t w h i c h 
t h e y r e s e m b l e , e s p e c i a l l y i n gouge zones. C l a s t s and m a t r i x commonly 
c o n t a i n w h i t e p l a g i o c l a s e p h e n o c r y s t s . 

A v a r i e t y o f p y r o c l a s t i c r o c k s o c c u r and none a t t h i s t i m e a r e s e p a r a t e d 
i n t o s m a l l e r s u b u n i t s w i t h i n t h e g e n e r a l ANDS l i k e t h e PPAN f l o w s and EPVC 
s e d i m e n t s d e s c r i b e d f a r t h e r b e low. But b r i e f l y , t h r e e p y r o c l a s t i c 
s u b u n i t s o r t y p e s w h i c h may e v e n t u a l l y be s e p a r a b l e a r e d e s c r i b e d below, 
u s i n g t h e i r i n f o r m a l f i e l d t i t l e s : 

(1) Maroon P y r o c l a s t i c . I n Creek 4 between about 1200m and 1250m 
e l e v a t i o n o c c u r s a v e r y c o a r s e maroon agglomerate w i t h a h i g h p e r c e n t a g e 
of c l a s t s w h i c h a r e q u i t e r o u n d e d . Perhaps t h e s e maroon r o c k s a r e 
contemporaneous w i t h a l l o t h e r maroon r o c k s i n t h e ANDS u n i t — such as 
t h e PPAN s u b u n i t and a maroon a m y g d a l o i d a l f l o w a t Cr e e k s 6-7 and maroon 
t u f f s i n C r e e k s 8 and 10. Thus t h e r e may e x i s t an o v e r a l l maroon h o r i z o n 
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c o n s i s t i n g o f h e m a t i t i c p y r o c l a s t i c s and f l o w s r e p r e s e n t i n g an o v e r a l l 
o x i d i z i n g d e p o s i t i o n a l e n v i r o n m e n t . T h i s p o s t u l a t e d o v e r a l l maroon 
h o r i z o n would e x i s t a t ab o u t i n t h e m i d d l e o f t h e s t r a t i g r a p h i c column on 
t h e P r o p e r t y , w i t h g r e e n r o c k s below and above. 

(2) Camp Peak f o r m a t i o n . C h a r a c t e r i z e d by g r e e n a g g l o m e r a t e s . A t two 
p l a c e s t h e s e a g g l o m e r a t e s show v e r y rough bedding d i p p i n g s o u t h e a s t . 
These two ( t y p e ) l o c a t i o n s a r e a t t h e c l i f f s on Camp Peak and a t about 
1325m e l e v a t i o n o f Creek 7 

(3) B a l d B l u f f f o r m a t i o n . C o a r s e g r e e n p y r o c l a s t i c s c h a r a c t e r i z e d by 
l a r g e (1/2 cm) square p l a g i o c l a s e p h e n o c r y s t s . A t 87HANK5 c h e r t and 
j a s p e r n o d u l e s and v e i n s o c c u r w i t h n o d u l a r m a r c a s i t e and d o l o m i t e growths 
on vuggy q u a r t z - c a r b o n a t e v e i n s . The C h e r t K n o l l and c a r b o n a t e v e i n i n g 
below t o t h e n o r t h w e s t may have p r o v i d e d s i l i c a and c a r b o n a t e t o m e t e o r i c 
w a t e r s t o form t h e s e u n u s u a l m i n e r a l f o r m a t i o n s a t t h i s l o c a t i o n . 

V e r y m i n o r s i l t s t o n e beds e x i s t w i t h i n t h e ANDS u n i t . These o c c u r near 
t h e l o w e r p a r t s o f C r e e k s 10, 12 and 13. 

PPAN: A p o r p h y r i t i c a n d e s i t e e x i s t s w i t h i n t h e ANDS u n i t . I t i s a 
c r y s t a l l i n e f l o w r o c k . I t s o u t s t a n d i n g c h a r a c t e r i s t i c s a r e : v e r y h a r d , 
dense, c r y s t a l l i n e , m a s s i v e , u s u a l l y m a g n e t i c , u s u a l l y maroon c o l o r e d 
m a t r i x w i t h b l a c k o r b l u e - g r e e n a u g i t e p h e n o c r y s t s up t o 1/2 cm diam. I n 
t h e 1984-85 D r i l l i n g A r e a t h i s l i t h o l o g y i s f o o t w a l l t o t h e main 
a u r i f e r o u s zone of t h e Upper A l t e r a t i o n Zone. 

The i m p o r t a n t c h a r a c t e r i s t i c o f t h e PPAN rock i s i t s d e n s i t y and 
n o n - p o r o s i t y which h e l p s c h a n n e l r i s i n g h y d r o t h e r m a l f l u i d s upward a l o n g 
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) 

f a u l t s t o t h e more f a v o u r a b l e p y r o c l a s t i c l i t h o l o g y above. Thus t h e PPAN 
h e r e i s a f o o t w a l l marker h o r i z o n . 

Though o n l y one PPAN l a y e r i s i d e n t i f i e d on t h e g e o l o g y map a t t h i s time 
t h e r e a r e l i k e l y t o be s e v e r a l , a l t e r n a t i n g w i t h p y r o c l a s t i c s . F o r example 
L i n e 2000N n e a r 1000E shows t y p i c a l PPAN-type o u t c r o p s . T h i s PPAN l a y e r 
w o u l d be s e p a r a t e from t h e one u n d e r l y i n g t h e 1984-85 D r i l l i n g A r e a . The 
l a n d s l i d e between C r e e k s 7 and 8 has b r o u g h t down PPAN - t y p e r o c k s from 
a bove. These r o c k s a r e g r e e n e r and somewhat l e s s c r y s t a l l i n e - l o o k i n g t h a n 
t h e maroon PPAN b u t a r e e s s e n t i a l l y t h e same. 

EPVC: E p i c l a s t i c v o l c a n i c s . These r o c k s a r e d e r i v e d by e r o s i o n o f 
l i t h i f i e d o r s o l i d i f i e d v o l c a n i c r o c k s . 

The HANK P r o p e r t y ANDS u n i t c o n t a i n s examples o f v o l c a n i c s i l t s t o n e and  
s a n d s t o n e (greywacke) i n Creek 4 e x p o s u r e s between about 1325m and 1425m 
e l e v a t i o n s . These EPVC r o c k s a r e g e n e r a l l y e q u i g r a n u l a r , w e l l s o r t e d and 
bedded. I n Creek 4 e x p o s u r e s t h e y d i p s o u t h , c o n t r a r y t o t h e o v e r a l l 
s o u t h e a s t d i p o f ANDS r o c k s on t h e p r o p e r t y . T h i s d i s c r e p a n c y may be a 
f u n c t i o n o f p a l e o t o p o g r a p h y o r a minor f a c i e s change u n c o n f o r m i t y . The 
f l a t t e r r a i n between C r e e k s 4 and 2 above t r e e l i n e may be due t o 
c o m p a r a t i v e l y f l a t s e d i m e n t a r y beds d e p o s i t e d i n a minor b a s i n h e r e . 
S o u t h - d i p p i n g beds a l o n g Creek 4 may be due t o d r a g f o l d s a l o n g a f a u l t 
c o n t a c t t h e r e o r due t o s t e e p e n i n g o f t h e b a s i n ' s w a l l s a l o n g t h e b a s i n ' s 
e d g e s . G.S.C. mapping c o n s i d e r s Creek 4 t o mark t h e boundary between t h e i r 
u T r v o l c a n i c u n i t 8 on t h e n o r t h e a s t s i d e and t h e i r U u r se d i m e n t a r y u n i t 
13 on t h e s o u t h w e s t s i d e . And t h a t t h e r e i s a NW s t r i k i n g s y n c l i n e 
c o n t a i n i n g t h e s e d i m e n t a r y u n i t . See t h e g e o l o g y map on page 6 
i l l u s t r a t i n g t h e G.S.C.'s v e r s i o n o f t h e g e o l o g y u n d e r l a y i n g t h e HANK 
C l a i m g r o u p a r e a . 
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O c c u r r i n g i n Creek 5 i s a v o l c a n i c c o n g l o m e r a t e ( o r l a h a r i c b r e c c i a ) . The 
f i e l d t e r m , l a h a r i c b r e c c i a has been a p p l i e d t o i t so f a r . I t s 
c h a r a c t e r i s t i c s a r e a s p h e r u l i t i c o r n o d u l a r t e x t u r e . The " n o d u l e s " range 
f r o m <1/4cm t o >1cm d i a . Some o f t h e s e c a n be c o n f u s e d w i t h t h e rounded 
h e t e r o l i t h i c c o n g l o m e r a t e c l a s t s t h a t e x i s t i n t h i s r o c k . The s m a l l e r 
n o d u l e s o f t e n have p y r i t e c o r e s . Some n o d u l e s have c o a r s e r i n g s o f p y r i t e 
c o n c e n t r i c about t h e c e n t e r . Some v e s i c l e s o c c u r i n t h i s rock and t h e y may 
be weathered out n o d u l e s . These n o d u l e s may have o r i g i n a t e d as gas b u b b l e s 
o r p e r h a p s as g l a s s y g l o b u l e s i n a h o t v o l c a n i c mudflow. Some n o d u l e s 
a l s o show a g l a s s y o u t e r r i m ( c h i l l m a r g i n s ? ) s u g g e s t i n g t h e s e n o d u l e s may 
have e x i s t e d p r i o r t o c o o l i n g ( q u e n c h i n g ? ) o f t h e h o t mudflow. T h i s 
l a h a r i c b r e c c i a has a g e n e r a l l y h i g h (5%) p y r i t e c o n t e n t , d i s s e m i n a t e d i n 
t h e m a t r i x and o c c u r r i n g i n t h e n o d u l e s . P oor o u t c r o p exposures and 
s t r o n g A l t e r a t i o n i n t h e Lower A l t e r e d Zone makes a c c u r a t e mapping o f t h e 
EPVC r o c k d i f f i c u l t . I t e x i s t s a t l e a s t as low as sample HANK2138 i n t h e 
Lower A l t e r e d Zone and u p h i l l an unknown d i s t a n c e . 

E x c e p t i o n a l l y p y r i t i c (up t o 10%) o u t c r o p s c o n t i n u e u p h i l l . These a r e 
f i n e r - g r a i n e d and l a c k n o d u l e s . They have been mapped as " t u f f " o r 
" p y r o c l a s t i c s " b ut may be a f i n e r e q u i v a l e n t o f t h e l a h a r i c b r e c c i a below. 
The e veness ( o r w e l l - s o r t e d n e s s ? ) o f t h e p y r i t e d i s s e m i n a t i o n and c l a s t s 
may recommend t h e r o c k as a v o l c a n i c l a s t i c s e d i m e n t a r y r o c k . Thus Creek 
5, f r o m t h e Lower A l t e r e d Zone up may be u n d e r l a i n by a graded e p i c l a s t i c 
v o l c a n i c f o r much o f t h e creek l e n g t h — c o n g l o m e r a t e - l a h a r i c b r e c c i a 
b e l o w , s a n d s t o n e above. Both r o c k s a r e d i f f i c u l t t o r e c o g n i z e as 
s e d i m e n t a r y r o c k , i f i n d e e d they a r e . 

The e x i s t e n c e of t h e l a h a r i c b r e c c i a below t h e F e l s i t e H i l l e x t r u s i o n and 
r e l a t e d g o l d m i n e r a l i z a t i o n i n t h e 1984-85 D r i l l i n g A r e a t h e r e may be 
s i g n i f i c a n t . I n t h e poc k e t n e x t page i s an a r t i c l e d i s c u s s i n g t h e r o l e o f 
l a h a r i c b r e c c i a i n g e n e s i s o f v o l c a n o g e n i c m i n e r a l d e p o s i t s above i t a t 
f e l s i c e x t r u s i v e c e n t e r s . 
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I SEDS 

T h i s s e d i m e n t a r y u n i t i s i n c l u d e d i n S o u t h e r ' s l o w e r J u r a s s i c u n i t 13. 
I t s t y p e l o c a l i t y on t h e P r o p e r t y i s e a s t o f B a l d B l u f f . 

C o l o r : Some l a y e r s a r e g r e e n w h i l e o t h e r s a r e g r e y o r brown. 

C o m p o s i t i o n : Most c l a s t s seem t o be a n d e s i t i c , e s p e c i a l l y t h e g r e e n 
l a y e r s . Grey and brown r o c k s ' components a r e p r o b a b l y l e s s m a f i c . C h e r t 
o u t c r o p s a r e q u a r t z . 

T e x t u r e : Conglomerate, cross-bedded s a n d s t o n e , greywacke, s i l t s t o n e and 
c h e r t a r e r o c k - t y p e s i n t h i s u n i t . Bedding i s u s u a l l y e v i d e n t i n most o f 
t h e s e r o c k s . The c h e r t o u t c r o p s seem u s u a l l y b r e c c i a t e d , a p p a r e n t l y by 
t e c t o n i s m . 

S t r u c t u r e : Bedding p r e d o m i n a n t l y d i p s m o d e r a t e l y southward. The SEDS 
s e d i m e n t s a r e i n normal f a u l t c o n t a c t w i t h B a l d B l u f f v o l c a n i c s . T h i s 
f a u l t s t r i k e s n o r t h e a s t and d i p s s t e e p l y s o u t h e a s t . The s o u t h e r n o r 
s e d i m e n t a r y s i d e i s a downdropped f a u l t b l o c k , a t l e a s t r e l a t i v e t o B a l d 
B l u f f . T h i s i s i n d i c a t e d by drag f o l d e d s e d i m e n t a r y beds a d j a c e n t t o t h e 
f a u l t . The beds s h a l l o w out away from t h e f a u l t . 

S o u t h o f B a l d B l u f f t h e SEDS-FELS c o n t a c t i s not v i s i b l e , b e i n g under snow 
and t a l u s . 

The " L i n e o f C h e r t s " o u t c r o p s l i n e up a l o n g a n o r t h e a s t t r e n d i n g l o c u s 
form C r e e k 3 t o Creek 7 w i t h a dent e a s t w a r d t o f o l l o w t o p o g r a p h i c 
c o n t o u r s p a s t Creek 4 v a l l e y . T h i s a c c o r d s w i t h t h e n o r t h e a s t w a r d 
r e g i o n a l s t r i k e of t h e ANDS r o c k s on t h e P r o p e r t y . T h i s s t r i k e d i r e c t i o n 
i n d i c a t e d by t h e " L i n e o f C h e r t s " may r e p r e s e n t t h e r e g i o n a l o r i e n t a t i o n 
o f a l l t h e s e d i m e n t a r y r o c k s on t h e P r o p e r t y . The a p p a r e n t e a s t - w e s t 
s t r i k e seen i n some EPVC and SEDS r o c k s may be r e l a t i v e l y m i n o r s m a l l 
s c a l e f u n c t i o n s o f p a l e o t o p o g r a p h y . 
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Age: E x t e n s i v e f o s s i l beds s o u t h e a s t o f B a l d B l u f f c o n t a i n p e l e c y p o d s 
i d e n t i f i e d a t t h e U n i v e r s i t y o f B r i t i s h C o l u m b i a as Weyla, an i n d e x f o s s i l 
f o r t h e l o w e r J u r a s s i c . P e t r i f i e d wood found i n p r a c t i c a l l y t h e same 
c o a r s e s a n d s t o n e o u t c r o p s a r e presumed t h e same age. C h e r t K n o l l on t h e 
n o r t h w e s t s i d e o f B a l d B l u f f had wood fragments t o o . Thus t h e " L i n e o f 
C h e r t s " i s penecontemporaneous w i t h t h e U u r s e d i m e n t s . 

B a l d B l u f f i s o l d e r . L i k e an i s l a n d , s u r r o u n d e d by se d i m e n t a r y r o c k s o f 
U u r age, B a l d B l u f f seems t o have been an e r o s i o n a l remnant o f o l d e r 
v o l c a n i c s d u r i n g t h e l o w e r J u r a s s i c . 

F e l s i t e H i l l i s younger. The F e l s i t e H i l l e x t r u s i v e , s e m i - s u r r o u n d e d by 
SEDS, w i t h t h e " L i n e o f C h e r t s " on i t s west s i d e and green s e d i m e n t a r y 
r o c k s on i t s s o u t h and s o u t h e a s t s i d e s , seems t o have been e x t r u d e d a f t e r 
t h e U u r o n t o t e r r a i n u n d e r l a i n by t h e s e s e d i m e n t a r y r o c k s . F e l s i t e H i l l 
seems younger t h a n t h e s e a d j a c e n t sediments because they a r e n o t t h e same 
c o l o r . The g r e e n s e d i m e n t s s h o u l d be d e r i v e d f r o m t h e o l d e r g r e e n 
v o l c a n i c s o f ANDS and t h e f e l s i t e e x t r u s i v e came a f t e r and p a r t i a l l y 
c o v e r e d o v e r t h e s e d i m e n t s . 

E n v i r o n m e n t : The Weyla clams a r e known t o p r e f e r an i n t e r t i d a l 
e n v i r o n m e n t and t h u s t h e i r o c c u r r e n c e i n c o a r s e sands i s c h a r a c t e r i s t i c . 
The o c c u r r e n c e o f wood f o s s i l s i n a l m o s t t h e same o u t c r o p s t h u s marks t h e 
l o c a l i t y a s an o c e a n - l a n d i n t e r f a c e a t t h e t i m e . The c h e r t s show t h e 
d i r e c t i o n t o t h e ocean (westward). The Weyla, c r o s s b e d d e d s a n d s t o n e , 
f o s s i l wood and c o n g l o m e r a t e i n d i c a t e r i s i n g l a n d e a s t w a r d t o a 
t e r r e s t r i a l e n v i r o n m e n t . 
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1 DIOR 

S o u t h e r ' s p o s t upper T r i a s s i c - p r e T e r t i a r y u n i t 18 i s r e p r e s e n t e d on t h e 
p r o p e r t y by t h e DIOR u n i t . T h i s i s a medium g r a i n e d e q u i g r a n u l a r b l a c k and 
w h i t e d i o r i t e . M a f i c s make up about 50% o f t h e r o c k . 

| FELS 

T h i s i s S o u t h e r ' s u n i t 20. The FELS u n i t o c c u r s i n two main a r e a s ; e a s t 
o f camp ( F e l s i t e H i l l ) and a t t h e head o f C r e e k 3. 

The l a t t e r FELS a r e a has not been i n t e n s i v e l y mapped. These o u t c r o p s 
w h i c h a r e n o t a l w a y s under snow a r e m a i n l y exposed i n g r e a t c l i f f s . 
T hese c l i f f s a r e b l o o d r e d and b r i g h t y e l l o w w e a t h e r i n g . V i s i b l e from 
a f a r a r e l a r g e s c a l e j o i n t s s u g g e s t i n g b e d d i n g . Some o f t h e f e l s i t e 
e xamples from h e r e a r e h i g h l y p y r i t i c — u p t o about 10%. 

F e l s i t e H i l l i s an e x t r u s i v e c e n t e r c o n s i s t i n g of f l o w s , b r e c c i a and 
p y r o c l a s t i c s . The FELS u n i t h e r e c o n s i s t s o f a p p a r e n t l y two main 
s u b u n i t s . These a r e ; an o l d e r u n d e r l y i n g r e d w e a t h e r i n g f e l s i t e — t h e 
"Red F e l s i t e " . I t i s o v e r l a i n by a r e l a t i v e l y g r e y w e a t h e r i n g s u b u n i t — 
t h e "Grey f e l s i t e " . 

"Red F e l s i t e " 
C o l o r : The "Red F e l s i t e " i s d a r k g r e y i n unweathered hand specimens. 
W e a t h e r i n g d i s c o l o r s t h e r o c k b e i g e o r l i g h t b r o w n i s h w h i t e t o about a 
c e n t i m e t e r d e p t h . Weathered s u r f a c e s a r e a r i c h b r o w n i s h r e d . 
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C o m p o s i t i o n : The r o c k i s m a i n l y f e l d s p a r . Q u a r t z i s p r e s e n t b u t 
d i f f i c u l t t o d i s t i n g u i s h i n hand specimens. P y r i t e i s o f t e n a m a jor 
d i s s e m i n a t e d component o f t e n making up 5% o r more o f t h e r o c k . The "Red 
F e l s i t e " i s c o n s i d e r e d t o be t h e p y r i t i c member o f t h e FELS u n i t . 

T e x t u r e : The rock a p p e a r s m a i n l y a p h a n i t i c , n o n - c r y s t a l i n e and m a s s i v e . 
S m a l l f e l d s p a r p e n o c r y s t s a r e sometimes v i s i b l e . Some specimens show 
rou n d e d o r a n g u l a r c l a s t s up t o about 1cm d i a m e t e r . These c l a s t s a r e t h e 
same c o l o r , c o m p o s i t i o n and t e x t u r e as t h e m a t r i x and though t h e i r 
b o u n d a r i e s a r e sharp t h e y a r e d i f f i c u l t t o see. The "Red F e l s i t e " i s 
c o n s i d e r e d t o be p a r t l y a f l o w . 

S t r u c t u r e : The "Red F e l s i t e " seems t o be a stubby v i s c o u s f l o w m a i n l y , 
t h i c k i n t h e m i d d l e n e a r i t s s o u r c e and t h i n n i n g q u i c k l y n o r t h , s o u t h and 
e a s t . The w e s t s i d e o f F e l s i t e H i l l has been t r u n c a t e d by e r o s i o n . 

"Grey F e l s i t e " 

The "Grey F e l s i t e " i s more complex t h a n t h e u n d e r l y i n g "Red". D i s c u s s i o n 
o f t h i s s u b u n i t o f FELS w i l l c o n s i d e r t h r e e a r e a s : t h e c e n t r a l d i a t r e m e 
b r e c c i a , t h e n o r t h e r n " c l i n k s t o n e " t u f f and t h e s o u t h e r n " g r e y i s h f e l s i t e " 
f l o w s . 

C e n t r a l 

T h i s a r e a i s l o c a t e d a t t h e f l a t t o p m i d d l e a r e a o f F e l s i t e H i l l . 
C o l o r : The r o c k s a r e a medium g r e y which don't seem t o d i s c o l o r much from 
w e a t h e r i n g . 



C o m p o s i t i o n : The r o c k s t e n d t o be v e r y s i l i c i c , t h a t i s a p p r o x i m a t e l y o f 
r h y o l i t e c o m p o s i t i o n , h i g h i n q u a r t z . P y r i t e and m a f i c c o n t e n t a r e 
v e r y low. 

T e x t u r e : C e n t r a l a r e a o u t c r o p s a r e " m i l l r o c k " - l i k e b r e c c i a . B r e c c i a 
c l a s t s t e n d t o appear somewhat rounded, h e t e r o l i t h i c and l o o k o u t s t a n d i n g 
i n a m a t r i x o f q u i t e a d i f f e r e n t appearance. These c h a r a c t e r i s t i c s 
s u g g e s t t h e c l a s t s a r e n o n - l o c a l — q u i t e w e l l t r a v e l e d (up a d i a t r e m e ) . 
A one meter e r r a t i c b o u l d e r on t h e ground i n t h e a r e a i s a p i e c e o f t h e 
PPAN r o c k — f o o t w a l l t o t h e main a u r i f e r o u s zone — i n t h e 1984-85 
D r i l l i n g A r e a below n e a r camp. Though t h i s PPAN e r r a t i c i s a v e r y h a r d 
r o c k i t i s u n u s u a l l y w e l l rounded. T h i s r o c k d i d n o t r o l l down from any 
s i m i l a r f o r m a t i o n a t a h i g h e r e l e v a t i o n . T h i s e r r a t i c i s c o n s i d e r e d t o be 
a weathered o u t c l a s t f r o m t h e d i a t r e m e b r e c c i a . The u n u s u a l 
w e l l - r o u n d n e s s o f t h e r o c k may have been caused by a b r a s i o n w h i l e 
t r a v e l i n g up t h e d i a t r e m e . 

S t r u c t u r e : The c e n t r a l a r e a b r e c c i a i s c o n s i d e r e d t o be a b r e c c i a p i p e o r 
d i a t r e m e and marks t h e a c t u a l t o p m i d d l e o f an e x t r u s i v e c e n t e r . The t e r m 
" d i a t r e m e " i s used l o o s e l y h e r e as t h e s t r i c t d e f i n i t i o n r e q u i r e s a m a f i c 
c o m p o s i t i o n and downward e x t e n s i o n t o t h e e a r t h ' s m a n t l e . The d i a t r e m e 
e x t e n d s down a t l e a s t t o t h e PPAN f o o t w a l l , t h e c o n s i d e r e d s o u r c e o f t h e 
e r r a t i c c l a s t mentioned above, an a p p r o x i m a t e l y 600 meter dep t h . The 
shape o f t h e d i a t r e m e i s n o t known. I t i s n o t known i f i t i s v e r t i c a l o r 
may plunge n o r t h w e s t t o be p e r p e n d i c u l a r t o t h e b e d d i n g o f t h e o l d e r 
v o l c a n i c s i t i n t r u d e s . 
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N o r t h 

C o l o r : H e r e t h e "Grey F e l s i t e " r o c k s a r e a l i g h t g r e y and l i g h t b e i g e 
c o l o r , w i t h medium g r e y weathered s u r f a c e s . I t ' s n o t c e r t a i n i f t h e l i g h t 
b e i g e i n t e r i o r may be t h e r o c k s ' o r i g i n a l c o l o r i f i t i s a d e e p l y 
p e n e t r a t i n g w e a t h e r i n g d i s c o l o r a t i o n . The b e i g e c o l o r i s s i m i l a r t o t h e 
"Red F e l s i t e ' s " b e i g e w e a t h e r i n g d i s c o l o r a t i o n . 

C o m p o s i t i o n : The r o c k a p p e a r s t o be l a r g e l y f e l d s p a r . P y r i t e and m a f i c 
c o n t e n t a r e v e r y l ow. 

T e x t u r e : Two o u t s t a n d i n g t e x t u r e - r e l a t e d c h a r a c t e r i s t i c s of t h i s r o c k a r e 
i t s v e r y l i g h t w e i g h t and d i s t i n c t i v e c l i n k i n g n o i s e when s t r u c k — hence 
t h e f i e l d name " c l i n k s t o n e " . These c h a r a c t e r i s t i c s a r e c o n s i d e r e d t o be 
f u n c t i o n s o f t h e r o c k ' s l o w degree o f compactedness o r a h i g h 
m i c r o p o r o s i t y , though t h e r o c k does n o t appear v e s i c u l a r o r f r o t h y . The 
"Grey F e l s i t e c l i n k s t o n e " i s m a i n l y a p h a n i t i c , n o n - c r y s t a l l i n e and 
m a s s i v e . Rounded d i f f i c u l t t o see c l a s t s and f e l d s p a r p h e n o c r y s t s a r e 
sometimes d i s t i n g u i s h a b l e as i n t h e "Red F e l s i t e " . Some o u t c r o p s appear 
b r e c c i a t e d . The " c l i n k s t o n e " i s a t u f f . 

S t r u c t u r e : The " c l i n k s t o n e " forms a t h i n b u t f a i r l y e x t e n s i v e l a y e r 
n o r t h w a r d from i t s F e l s i t e H i l l s o u r c e . These f e a t u r e s p l u s t h e a p h a n i t i c 
make-up and h i g h m i c r o p o r o s i t y may s u g g e s t t h e r o c k i s an a i r - t r a v e l e d and 
d e p o s i t e d v o l c a n i c a s h . A f e l s i c f l o w would be a r e l a t i v e l y v i s c o u s 
s t u b b y s t r u c t u r e l i k e t h e "Red F e l s i t e " . 
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S o u t h 

C o l o r : Here t h e "Grey F e l s i t e " r o c k s a r e d a r k e r and a l s o l e s s " g r e y " . 
F r e s h s u r f a c e s a r e f a i n t l y maroon-grey. The weathered s u r f a c e s a r e s t i l l 
g r e y c o l o r e d e s p e c i a l l y compared t o t h e "Red F e l s i t e " . Hence t h e f i e l d 
name " g r e y i s h f e l s i t e " . 

C o m p o s i t i o n : The r o c k s a r e a n d e s i t i c . P y r i t e c o n t e n t i s v e r y low. 

T e x t u r e : The r o c k s a r e f i n e t o medium g r a i n e d and c o m p a r a t i v e l y 
c r y s t a l l i n e . F l o w t e x t u r e s a r e o c c a s i o n a l l y e v i d e n t . These a r e p a r a l l e l 
a l i g n m e n t o f f e l d s p a r p h e n o c r y s t s and s m a l l s c a l e f l o w b a n d i n g . These 
bands show a l t e r n a t e l y g l a s s y and a p h a n i t i c l a y e r s deformed d u r i n g f l o w . 
Sometimes f a i n t rounded ( f l o w b r e c c i a ) c l a s t s appear t o be p a r t l y d i g e s t e d 
o r a s s i m i l a t e d by t h e m a t r i x . 

S t r u c t u r e : The " g r e y i s h f e l s i t e " i s a f l o w o f l i m i t e d e x t e n t . 
C h e m i c a l l y and t e x t u r a l l y t h e " g r e y i s h f e l s i t e " f l o w i s d i f f e r e n t from t h e 
• c l i n k s t o n e " t u f f t o t h e n o r t h . Though t h e s e two r o c k s may not be e x a c t l y 
penecontemporaneous t h e y a r e grouped t o g e t h e r i n t h e "Grey F e l s i t e " f o r 
t h e t i m e b e i n g as t h e y a r e b o t h " g r e y " compared t o t h e "Red F e l s i t e " which 
u n d e r l i e s them. 

V e i n s and S i l i c e o u s S i n t e r a t o p F e l s i t e H i l l 

Vuggy q u a r t z and q u a r t z - b a r i t e v e i n s o c c u r i n b r e c c i a t e d o u t c r o p s i n t h e 
"Grey F e l s i t e " . F r o t h y - l o o k i n g h o s t r o c k o c c u r s a t a t l e a s t one l o c a t i o n 
(87HANK12). The v e s i c l e s h e r e appear t o be a p r o d u c t of gaseous e x t r u s i o n 
r a t h e r t h a n w e a t h e r e d out components. 

C h a l c e d o n y , o p a l and j a s p e r o c c u r a t s e v e r a l s i t e s . A t l i n e 2400N near 
2000E was f o u n d a f l o a t p i e c e o f s i l i c e o u s s i n t e r b r e c c i a . T h i s p i e c e 
shows t a l u s c o b b l e s o f g r e e n i s h p o r p h y r i t i c a n d e s i t e welded t o g e t h e r by 
d e l i c a t e l y banded c h a l c e d o n y . 



TABLE NO. 3 

Whole Rock A n a l y s e s o f FELS U n i t Rocks 

R e p r e s e n t a t i v e of _ 

C r y s t a l l i n e f l o w r o c k s o f t h e " g r e y i s h f e l s i t e " 

" C l i n k s t o n e " t u f f of t h e "Grey F e l s i t e " . 

C r y s t a l l i n e r h y o l i t e . C o n s i d e r e d t o be mai n l y m a t r i x m a t e r i a l 
r e l a t e d t o t h e d i a t r e m e b r e c c i a . 

The p y r i t i c "Red F e l s i t e " . 

The r e s u l t s below a r e from Bondar-Clegg Report # 127-7686 

SAMPLE 
j f l f l i K i 

ft 1203 
_PCI_ 

CaO Ft203A 
PCI 

LOi 
P C ! „ 

K20 
PCI 

ftnO 
?CI 

1*329 
WT 

P205 
PCI 

SiG2 
PCI 

I i O i 
PCT 

(t2 B7HA*K i t 30.30 0.19 0.30 12.30 <0.03 0.C3 <"0.0! 0.1? 5 3 . 0 j 
R2 B7HWWC 17 13.67 0.18 5.30 (0.03 <0.01 <0.01 0.2$ O.fo 7 3 . 3 7 o . s c 
i2 87KAiW.33 2.31 0.02 1.73 1.40 •0.C3 <0.01 0.05 5.IS o . : d 0.75 
*2 87HM»C34 20.10 0.07 2.f>8 9.20 <0.03 0.03 •0.01 0.18 'J. J5 0 . 5 9 

SAKPLI 
_H\mzi 

ELEMENT 
mns. 

T o t a l s 
. . . K l m. 

K 87KANK 15 98.26 <5 
* 2 37HA*K 17 99.36 (5 
&2 87HMK33 99.70 10 
K2 87WWK34 $3.53 ' 5 

Sample 
Number 

87HANK15 

87HANK17 

87HANK33 

87HANK34 

The h i g h S i 0 2 p e r c e n t a g e s f o r 87HANK17 and 33 c l a s s t h e s e r o c k s as 
r h y o l i t e ( o r f e l s i t e ? ) . The v e r y h i g h S i 0 2 f o r 87HANK33 may sug g e s t the 
ro c k i s a d d i t i o n a l l y p e r v a s i v e l y s i l i c i f i e d . 

87HANK15 and 34 seem t o b e l o n g t o t h e a n d e s i t e c l a s s . 



What age i s t h e FELS U n i t ? 

Two ages a r e c o n s i d e r e d below: 

Lower J u r a s s i c : 

The FELS u n i t i s n o t much younger t h a n t h e l o w e r J u r a s s i c c h e r t l i n e i t 
o v e r l i e s and i s a member o f t h e u T r i - U u r v o l c a n i c package on t h e P r o p e r t y 

(1 ) The d a r k g r e e n i s h v o l c a n i c s i n t h e mountain n o r t h e a s t o f F e l s i t e H i l l 
a r e a t a h i g h e r e l e v a t i o n . And t h o s e v o l c a n i c s l o o k l i k e t h e ANDS u n i t 
b e l o w and t h e y have been grouped t o g e t h e r as u T r i i n G.S.C. mapping. 
T o p o g r a p h i c p o s i t i o n s u g g e s t s t h e FELS u n i t i s a member of t h i s same 
v o l c a n i c package. 

(2) The A l t e r e d Zones* g r e a t l a t e r a l e x t e n t (4km) and l i n e a r i t y 
a p p a r e n t l y p a r a l l e l t o r e g i o n a l s t r i k e may be d i f f i c u l t t o e x p l a i n w i t h o u t 
i n v o k i n g a s y n g e n e t i c c o n c e p t . I f s y n g e n e t i c g o l d - p y r i t e m i n e r a l i z a t i o n 
c a n be s u g g e s t e d f o r t h e FELS ( p a r t i c u l a r l y t h e "Red F e l s i t e " ) , t h e Upper 
an d Lower A l t e r e d Zones i n t h e ANDS u n i t may be s i m i l a r s y n g e n e t i c 
p r o c e s s e s — a l l b e l o n g i n g t o a p p r o x i m a t e l y t h e same age r o c k s . 
(See a l s o : " M i n e r a l i z a t i o n w i t h i n t h e FELS . . . S y n g e n e t i c o r E p i g e n e t i c ? 
page no. 2 0 ) . 

C r e t a c e o u s - T e r t i a r y : 
So f a r , t h i s w r i t e r has d e f e r r e d t o t h e G.S.C.'s wisdom i n g r o u p i n g t h e 
F e l s i t e H i l l e x p o s u r e w i t h C r e t a c e o u s - T e r t i a r y u n i t 20 (see G.S.C. Paper 
71-44 by J.G. S o u t h e r ) . T h i s w r i t e r ' s own o b s e r v a t i o n s a r e as f o l l o w s : 

( 1 ) The F e l s i t e H i l l e x t r u s i v e l i e s above a c h e r t o u t c r o p b e l o n g i n g t o 
t h e " L i n e o f C h e r t s " ( s e e Geology map). One c h e r t o u t c r o p c o n t a i n e d wood 
f o s s i l s c o r r e l a t i v e w i t h t h e l o w e r J u r a s s i c f o s s i l - d a t e d SEDS s e d i m e n t a r y 
u n i t . Thus t h e FELS u n i t i s younger t h a n t h i s l o w e r J u r a s s i c l i n e . How 
much younger? 
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(2) No FELS r o c k s have been a l t e r e d c h l o r i t e g r e e n by t h e low g r a d e 
' r e g i o n a l metamorphism t h a t has a f f e c t e d a n d e s i t i c ANDS r o c k s 

t o p o g r a p h i c a l l y l o w e r and h i g h e r t h a n F e l s i t e H i l l , even though t h e "Red 
F e l s i t e " and " g r e y i s h F e l s i t e " c o n t a i n r o c k s t h a t may be m a f i c enough t o 
a l t e r t o c h l o r i t e g r e e n . T h i s s u g g e s t s t h e FELS u n i t may be s i g n i f i c a n t l y 
y o u n g er t h a n t h e gre e n r o c k s o f u T r i - U u r ANDS and SEDS. 

(3) Green u T r i v o l c a n i c t a l u s was f o u n d welded t o g e t h e r by s i l i c e o u s 
s i n t e r c o n s i d e r e d t o be r e l a t e d t o FELS e x t r u s i o n a t F e l s i t e H i l l . The 
s u g g e s t i o n i s t h a t o l d e r ANDS v o l c a n i c s e x i s t a t a h i g h e r e l e v a t i o n m e r e l y 
b e c a u s e t h e F e l s i t e H i l l e x t r u s i o n happened i n a p a l e o t o p o g r a p h i c low. 

(4) They vuggy v e i n s and f r o t h y "Grey F e l s i t e " r o c k a t 87HANK12 and t h e 
l i g h t n e s s o f t h e " c l i n k s t o n e " t u f f may s u g g e s t t h a t t h e FELS u n i t has not 
had t i m e t o be o v e r l a i n and compacted o r t h e v e s i c l e s t o be i n - f i l l e d . 

( 5) The e x i s t e n c e o f t h e v o l a t i l e c i n n a b a r a t Hank333 on Creek 3 and 
c o i n c i d e n t h i g h Hg and Au on o t h e r 1983 r o c k samples p o i n t t oward young 

) ( 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 . 
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M i n e r a l i z a t i o n W i t h i n t h e FELS U n i t and O l d e r ANDS U n i t : S y n g e n e t i c o r E p i g e n e t i c ? 
The s o u t h e a s t end o f L i n e 2250N i s on t o p o f F e l s i t e H i l l n e a r t h e d i a t r e m e . 
S o i l s h e r e a r e anomalous i n g o l d , b e i n g >100 ppb. T h i s g o l d anomaly i s 
l i k e l y g e n e t i c a l l y r e l a t e d t o t h e e x t r u s i v e c e n t e r . Rock s a m p l i n g i n t h e 
"Grey F e l s i t e " does n o t i n d i c a t e t h a t t h i s p y r i t e - p o o r l a t e r e x t r u s i o n i s 
a u r i f e r o u s . However t h e p y r i t e - r i c h "Red F e l s i t e " was u n i f o r m l y h i g h l y 
anomalous i n g o l d i n DDH85 h o l e s 29, 30,33, 35. Anomalous c o r e h e r e seemed 
t o have no s i g n i f i c a n t v e i n i n g a s s o c i a t e d w i t h h i g h g o l d v a l u e s . P e r h a p s 
t h i s g o l d and d i s s e m i n a t e d p y r i t e i s s y n g e n e t i c w i t h t h e "Red F e l s i t e " 
magma. 

More c o n c e n t r a t e d g o l d v a l u e s a r e a s s o c i a t e d w i t h v e i n s i n ANDS h o s t r o c k s . 
The g r e a t e r g o l d p r e c i p i t a t i o n a t t h e s e s i t e s may be due t o c o i n c i d e n t 
f a v o u r a b l e s t r u c t u r e ( h i g h p o r o s i t y ) and c o r r e c t t e m p e r a t u r e - p r e s s u r e 
c o n d i t i o n s . 

E p i g e n e t i c f e a t u r e s such as c o n c e n t r a t i o n o f g o l d n e a r v e i n s and i n c e r t a i n 
s t r u c t u r a l t r a p s s p a n n i n g s t r a t i g r a p h i e s may be c o m p a r a t i v e l y s m a l l s c a l e 
( t h o u g h i m p o r t a n t ) d e t a i l s i n a m a i n l y s y n g e n e t i c s c e n a r i o . FELS v o l c a n i s m 
may have r e m o b i l i z e d p r e - e x i s t i n g m i n e r a l i z a t i o n from t h e o l d e r A l t e r a t i o n 
h o r i z o n s . The r e m o b i l i z e d g o l d may have been i n c o r p o r a t e d i n t o FELS magma 
and r e d e p o s i t e d a t v e i n s and s t r a t i g r a p h i c a l l y h i g h e r , a d j a c e n t t o FELS 
e x t r u s i o n . 

P o s s i b l y t h e most i n t e n s e g o l d c o n c e n t r a t i o n may be i n t h e FELS d i a t r e m e 
w h i c h has n o t been d r i l l - t e s t e d . See F i g u r e No. 5 on page 34 p r o p o s i n g a model f o r 
t h i s m i n e r a l i z a t i o n . 
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The ( S e r c i t e - C a r b o n a t e - P y r i t e ) A l t e r a t i o n Zones 

) 
Lower A l t e r a t i o n Zone 
B o u n d a r i e s as d e f i n e d by o u t c r o p and I.P.: t h e Lower Zone has f a i r l y w e l l 
d e f i n e d b o u n d a r i e s i n o u t c r o p e x p o s u r e s i n c r e e k s . S t r o n g c h a r g e a b i l i t y 
a n o m a l i e s c o r r e l a t e w i t h Lower Zone g e o l o g i c a l mapping. These 
c h a r g e a b i l i t y a n o m a l i e s were sometimes l a r g e r ( o r e n l a r g i n g w i t h d e p t h ? ) 
t h a n o u t c r o p s s u g g e s t e d . Low r e s i s t i v i t y a n o m a l i e s a l s o o c c u r r e d . The 
ANDS u n i t i s t h e h o s t r o c k . 

Canyon e x p o s u r e s o f t h e Lower Zone a r e o b v i o u s even i n an a i r p h o t o . 
C r e e k s 3, 4, 8 and 9 have e r o d e d g r e a t gossanous canyons o v e r t h e Lower 
Zone b e c a u s e t h e A l t e r e d r o c k t h e r e w e a t h e r s v e r y q u i c k l y and d e e p l y . 
C r e e k s 5, 6 and 7 a r e t o o s m a l l t o e r o d e such canyons but o u t c r o p s i n 
t h e s e c r e e k s expose t h e Lower A l t e r a t i o n Zone t o v a r i o u s d e g r e e s 
n e v e r t h e l e s s . 

The n o r t h end o f t h e Zone r u n s i n t o t h e Hemlo Creek l i n e a r (a major 
f a u l t ? ) and seems t o end t h e r e . The s o u t h end o f t h e Zone i s d i f f i c u l t t o 
map. I t a p p a r e n t l y p e t e r s o u t b e f o r e r e a c h i n g C r e e k 2. But A l t e r e d r o c k s 
a r e e x t e n s i v e i n C r e e k 3, s t a r t i n g a t about t h e 1060m e l e v a t i o n and g o i n g 
on up. An a p p a r e n t l y u n A l t e r e d i n t e r v a l around t h e 1200m e l e v a t i o n seems 
v e r y n arrow. The P r o p e r t y ' s Lower and Upper A l t e r a t i o n Zones seem t o 
a l m o s t merge i n t h e C r e e k 3 a r e a . 

The t r e n d o f t h e Lower Zone a p p e a r s t o p a r a l l e l t h e r e g i o n a l s t r i k e o f t h e 
r o c k s on t h e P r o p e r t y . 

The appearance o f t h e Lower Zones' o u t c r o p s f r o m a d i s t a n c e a r e s t r o n g l y 
g o s s a n o u s and t h e y r e s e m b l e t h e r u s t y o u t c r o p s o f t h e FELS u n i t , though a 
b l o o d r e d h e m a t i t e c o l o r i s more c h a r a c t e r i s t i c o f weathered FELS r o c k s 
w h i l e A l t e r e d r o c k s o f t h e Zone a r e l i m o n i t i c brown and y e l l o w . S m a l l 
g r e e n i s h r e l a t i v e l y u n A l t e r e d " c l o t s " e x i s t w i t h i n t h e A l t e r a t i o n Zone. 
See A p p e n d i x No. 1 f o r p h o t o g r a p h s showing t h e appearance o f Lower 
A l t e r a t i o n Zone r o c k s . 
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The appearance o f A l t e r e d r o c k t y p i c a l l y i s b l e a c h e d g r e y i s h w h i t e . 
Sometimes i n a r e a s of more moderate A l t e r a t i o n , o r i g i n a l r o c k t e x t u r e s s u c h 
a s a g g l o m e r a t e c l a s t s o r a u g i t e p h e n o c r y s t pseudomorphs a r e d i s c e r n i b l e . 
More o f t e n t h e r o c k i s s o f t and cr u m b l y and t e x t u r e s a r e l a r g e l y d e s t r o y e d . 

The t e r m A l t e r a t i o n i s used t o d e f i n e a s p e c i f i c a l t e r a t i o n - t h a t i s t h e 
k i n d o f a l t e r a t i o n t h a t o c c u r s on t h e P r o p e r t y and i s m a i n l y l o c a l i z e d i n 
t h e Lower and Upper A l t e r a t i o n Zones. The A l t e r a t i o n i s regarded as 
a h y d r o t h e r m a l l y i n d u c e d i n t e n s e ( p r o p y l i t i c ? ) a l t e r a t i o n . 

S e r i c i t e - c a r b o n a t e - p y r i t e m i n e r a l i z a t i o n a r e t h e main A l t e r a t i o n p r o d u c t . 
These o c c u r p e r v a s i v e l y t o v a r y i n g d e g r e e s i n A l t e r e d r o c k s . C a r b o n a t e i s 
u s u a l l y i r o n - r i c h a c c o r d i n g t o s t a i n t e s t s . I t a l s o e x i s t s as t h e main 
c o n s t i t u e n t i n v e i n s w i t h s u l p h i d e s and sometimes w i t h q u a r t z o r b a r i t e . 
Most p y r i t e i s d i s s e m i n a t e d . P y r i t e a l s o c o n c e n t r a t e s i n f r a c t u r e s o r v e i n 
m a r g i n s . S i l i c i f i c a t i o n seems t o o c c u r on a more l o c a l s c a l e . The HANK 331 
showing on Creek 3 has a s p o t t y s i l i c i f i c a t i o n a r o u n d i t . O p a l i z e d b r e c c i a 
o c c u r s i n Creek 6. I n t e n s i v e mapping w o u l d be r e q u i r e d t o l o c a t e and 
c h a r a c t e r i z e q u a r t z o c c u r r e n c e s i n t h e Lower Zone. E p i d o t i z a t i o n i s e v i d e n t 
i n t h e l e a s t A l t e r e d r o c k s o f t h e Zone. E p i d o t e i s p r o b a b l y an e a r l y s t a g e 
o f t h e A l t e r a t i o n and becomes o b l i t e r a t e d i n t h e more i n t e n s e l y A l t e r e d 
a r e a s . 

V e i n s i n t h e Lower A l t e r a t i o n Zone a r e m a i n l y c a r b o n a t e , o f t e n w i t h 
s u l p h i d e s a s s o c i a t e d a l o n g m a r g i n s . B a r i t e and q u a r t z a l s o o c c u r , e i t h e r 
by t h e m s e l v e s o r mixed w i t h o t h e r gangue and s u l p h i d e s . The average 
abundance o f v e i n s i n t h e Zone i s n o t g r e a t , b e i n g 1% o r l e s s . 

Some H i g h Geochem V a l u e s i n t h e Lower A l t e r a t i o n Zone  
Creek 3 
HANK Au Ag 
Sample No. o z / t o n o z / t o n Remarks - w i d t h 

331 .354 26.40 1m g r a b from o u t c r o p w i t h q u a r t z v e i n i n g . 
2046 2.161 1 .53 5cm w i d e c a r b o n a t e - s u l p h i d e v e i n . 
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C r e e k 5 
HANK Au Ag Pb Zn 
Sample No. o z / t o n o z / t o n % % Remarks - w i d t h 
2127 3240(ppb) 6.00 8.5 Grab o f s i l i c e o u s f l o a t . 
2132 2700(ppb) 5.00 10.20 Grab f r o m s u l p h i d e p o c k e t . 

Appears t o be i n p l a c e . 
2200 2.979 31.22 13.60 21 .80 Grab o f s u l p h i d e - c a r b o n a t e 

(-•-barite?) v e i n f l o a t . 
35365 1 .262 14,400 

(ppb) 
1.5m c o r e sample i n DDH87-3 i s 
l o c a t e d underneath t h e s u r f a c e 

C r e e k 7 
showing. 

HANK Au Ag Pb Zn 
Sample No. o z / t o n o z / t o n , % % Remarks - w i d t h 
2229V .53 22.710 10cm wide s u l p h i d e v e i n . 
2229 2500(ppb) 1 .39 2.32 5m c h i p sample i n c l u d e s above 

v e i n . 
2 2 2 3 V e i n .540 16.00 4.38 19.30 36cm wide q u a r t z - s u l p h i d e v e i n . 
2223V .786 .94 24.10 Cu = 3.42%. Same v e i n as above. 

Grab from about 1m f a r t h e r a l o n g . 

U p p e r A l t e r a t i o n Zone 
B o u n d a r i e s as d e f i n e d by o u t c r o p s and I.P.: The Upper Zone's b o u n d a r i e s a r e 
f a i r l y shown i n o u t c r o p s o n l y i n C r e e k s 10 r11 and 12. Northward, i n C r e e k s 
13 and 14 t h e Zone a p p e a r s t o narrow o u t . Southward, i n C r e e k s 1 t o 8 t h e 
Zone i s exposed, though p o o r l y b e c a u s e o f o v e r b u r d e n o r due t o t h e c r e e k s 
b e i n g t o o s m a l l a t t h e h i g h e r e l e v a t i o n s t o e r o d e canyon exposures as t h e y 
do f o r t h e Lower Zone. The s o u t h end o f t h e upper Zone seems t o be p o s s i b l y 
merged w i t h t h e Lower Zone a t t h e t o p s of C r e e k s 1 and 2, where a DIOR 
( d i o r i t e ) p l u g t e r m i n a t e s t h e Zones' c o n t i n u a n c e s o u t h . The ANDS u n i t i s 
t h e h o s t r o c k . 

C h a r g e a b i l i t y and low r e s i s t i v i t y a n o m a l i e s o c c u r i n a r e a s b e l i e v e d t o be 
u n d e r l a i n by t h e Upper Zone. The upper f l a t a r e a between C r e e k s 3 and 4 
had no s t r o n g I.P. a n o m a l i e s . I . P . L i n e s 600N and 400N p i c k up t h e Upper 
Zone a g a i n . The i n t e r v e n i n g f l a t a r e a ' s weak I. P . and s o i l geochem 
r e s p o n s e may be due t o a change i n l i t h o l o g y h e r e . A s m a l l EPVC 
s e d i m e n t a r y b a s i n i s p o s t u l a t e d f o r t h i s a r e a . 
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DDH87-6 seems t o show t h a t EPVC s e d i m e n t a r y r o c k s o v e r l y more h i g h l y 
anomalous A l t e r e d a g g l o m e r a t e . DDH87-7 and 8 show t h a t A l t e r a t i o n and 
m i n e r a l i z a t i o n c a n be as h i g h i n EPVC r o c k s as t h e y a r e i n o t h e r ANDS r o c k s 
e l s e w h e r e . Though t h e A l t e r a t i o n may p r e f e r c e r t a i n s t r u c t u r e s o r 
l i t h o l o g i e s w i t h i n ANDS, i t i s not a b s o l u t e l y p r e c l u d e d from c o m p a r a t i v e l y 
u n f a v o u r a b l e ones such a s PPAN (see 1985 d r i l l i n g r e s u l t s i n March 17, 1986 
R e p o r t ) o r t h e EPVC b a s i n . 

The t r e n d o f t h e Upper Zone seems p a r a l l e l w i t h t h e r e g i o n a l s t r i k e of t h e 
r o c k s on t h e P r o p e r t y and w i t h t h e Lower Zone. Though t h e Zones seem t o 
merge n e a r t h e i r s o u t h ends t h i s i s n o t pro v e d . 

A l t e r a t i o n seems t o e x i s t a l o n g s t r i k e i n somewhat d i f f e r e n t l i t h o l o g y t y p e s 
on t h e P r o p e r t y . Thus t h e A l t e r a t i o n Zones may r e p r e s e n t t i m e - c o n f i n e d 
e v e n t s , though i n d e t a i l t h e y c a n t r a n s c e n d f a c i e s b o u n d a r i e s . 

The a p p e a r a n c e o f t h e Upper Zone's o u t c r o p s and r o c k s a r e much l i k e t h o s e o f 
t h e Lower Zone. The o v e r a l l i n t e n s i t y o f Upper Zone's A l t e r a t i o n i s l e s s 
and u n A l t e r e d " c l o t s " a r e l a r g e r and more common t h a n i n t h e Lower Zone. So 
t h e a r e a mapped as t h e Upper A l t e r a t i o n Zone i s an a r e a p a r t l y s u g g e s t e d by 
s o i l and I.P. a n o m a l i e s and i n t e r p o l a t i o n s between o u t c r o p a r e a s . I n t h e 
1984-85 D r i l l i n g A r e a however, A l t e r a t i o n and gouge below F e l s i t e H i l l a r e 
most i n t e n s e . 

A l t e r a t i o n m i n e r a l i z a t i o n i n t h e Upper Zone a r e o f t h e same t y p e s as i n t h e 
Lower Zone. As i n Lower Zone o c c u r r e n c e s , g o l d and s u l p h i d e s e x i s t i n 
h i g h e r c o n c e n t r a t i o n s i n a r e a s o f g r e a t e r v e i n i n g . 

V e i n m i n e r a l i z a t i o n and o v e r a l l v e i n abundance i n t h e Upper Zone a r e s i m i l a r 
t o t h e Lower Zone. However, i n t h e 1984-1985 D r i l l i n g Area c e r t a i n a r e a s 
had zones o f major v e i n i n g (see d r i l l c r o s s s e c t i o n s o f March 17, 1986 
R e p o r t ) . Banded s i d e r i t e - b a r i t e v e i n s a r e i m p o r t a n t i n t h i s a r e a . Q u a r t z 
seemed more abundant i n d r i l l c o r e t h a n i n v e i n e d o u t c r o p s — a v e r t i c a l 
z o n a t i o n o f gangue p e r h a p s . As u s u a l on t h e P r o p e r t y , m e t a l s were more i n 
h o s t r o c k s and c o n c e n t r a t e d a l o n g v e i n margins t h a n w i t h i n t h e v e i n ' s i n t e r i o r s . 

- 24 -



Some h i g h Geochem V a l u e s i n t h e Upper A l t e r a t i o n Zone  
C r e e k 3 
On L i n e 600N n e a r 1200E o c c u r r e d h i g h s o i l geochem and c h a r g e a b i l i t y 
a n o m a l i e s . O u t c r o p s ' geochem a v e r a g e d 475 ppb Au f o r 105 meters. Here 
t w e n t y one 5m c h i p samples r a n between 220 and 1150 ppb Au. DDH87-7 and 8 
h e r e p e n e t r a t e d ( s e d i m e n t a r y ? ) v o l c a n i c l a s t i c s t h a t had c o n s i s t e n t l y h i g h l y 
anomalous 100m l e n g t h s s i m i l a r t o t h e above s u r f a c e s a m p l i n g . 

C r e e k 4 
Samples 87HANK202 t o 211 between 1300-1325m e l e v a t i o n averaged 850ppb Au f o r 
50 m e t e r s . The b e s t one o f t e n 5m c h i p samples r a n 3900 ppb Au. T h i s 
s e c t i o n may n o t be p a r t o f t h e Upper A l t e r a t i o n Zone (see A M i d d l e 
A l t e r a t i o n Zone? - C r e e k 4, page no. 2 6 ) . 

Samples 87HANK225 and 226 near 1425m e l e v a t i o n r a n 800 and 2600 ppb Au 
r e s p e c t i v e l y , r e p r e s e n t i n g 10 m e t e r s . I.P. was weak h e r e . DDH87-5 and 6 
h e r e p e n e t r a t e d w e a k l y geochem-anomalous EPVC s e d i m e n t s b e f o r e g e t t i n g i n t o 
somewhat b e t t e r a g g l o m e r a t e s i n h o l e 6. Au was 1700 ppb a t h o l e 6's bottom. 

C r e e k 5 
I n t h e 1984-85 D r i l l i n g A r e a , s u r f a c e and d r i l l c o r e s a m p l i n g r e t u r n e d h i g h 
Au v a l u e s a s s o c i a t e d w i t h p y r i t i c r o c k s c o n t a i n i n g v e i n s . I n 1984 a t r e n c h 
a t C r e e k 6 a v e r a g e d .074 o z / t o n Au f o r 26 m e t e r s . DDH85-45 had samples 
a v e r a g i n g .17 o z / t o n Au r e p r e s e n t i n g about 21 meters l e n g t h from 39.01 t o 
60.35 m e t e r s . These w i d t h s s h o u l d n o t be c o n s i d e r e d p e r p e n d i c u l a r t o 
m i n e r a l t r e n d . These two s a m p l i n g s a r e o b l i q u e a c r o s s t h e i r m i n e r a l i z e d 
p o c k e t s o r c h u t e s . The March 17, 1986 R e p o r t can be c o n s u l t e d f o r t h e 
c o m p l e t e d r i l l i n g and t r e n c h i n g r e s u l t s i n t h i s a r e a up t h a t d a t e . See 
c r o s s s e c t i o n s ( F i g u r e Nos. 13 and 14 ) o f t h i s r e p o r t f o r DDH87-1 and 2 
r e s u l t s . 

C r e e k 1 0 
Sample HANK 2701-2714 r e p r e s e n t 14 meters a v e r a g i n g 1630 ppb Au. T h i s i s a t 
t h e 1240m e l e v a t i o n . Rocks h e r e a r e s p o t t i l y s i l i c i f i e d . The s a m p l i n g 
d i r e c t i o n i s c o n s i d e r e d t o r u n o b l i q u e l y o v e r t h e s i l i c i f i e d - m i n e r a l i z e d t r e n d . 
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C r e e k 14 
Sample HANK 1154 r a n 8200 ppb Au. T h i s was a g r a b o f q u a r t z - c a r b o n a t e 
s u l p h i d e v e i n f l o a t from t a l u s f a l l i n g f r o m t h e p r o b a b l e s l o u g h e d - i n 
s h o w i n g . A l t e r e d r o c k s o f t h e narrowed o u t Upper A l t e r a t i o n Zone c r o p o u t 
h e r e and s o i l s a r e h i g h l y anomalous. 

A M i d d l e A l t e r a t i o n Zone? 
O u t c r o p s h i g h l y anomalous i n Au e x i s t between t h e r e c o g n i z e d Lower and Upper 
A l t e r a t i o n Zones. 1985 d r i l l c o r e had h i g h o r anomalous Au c o n f i n e d t o 
narrow ( s h e a r ) zones i n f o o t w a l l PPAN r o c k s . Thus A l t e r e d rock and Au 
m i n e r a l i z a t i o n s t r a d d l e s t h e s t r a t i g r a p h i c s u c c e s s i o n on t h e P r o p e r t y . The 
s c e n a r i o i s ; r i s i n g h y d r o t h e r m a l s o l u t i o n s p r e f e r e n t i a l l y d e p o s i t m i n e r a l s 
w i t h i n c e r t a i n s t r u c t u r a l - s t r a t i g r a p h i c t r a p s - t h e A l t e r a t i o n Zones - b u t 
d e p o s i t i o n c a n o c c u r i n between t o o , a l o n g t h e h y d r o t h e r m a l channelways. 

The two major A l t e r a t i o n Zones a r e t h e Lower and Upper. There may be t h i r d , 
( M i d d l e ) Zone. O v e r a l l a l t e r a t i o n i n t h i s Zone i s so c o m p a r a t i v e l y weak 
t h a t i t i s b a r e l y worthy o f t h e d e s i g n a t i o n " A l t e r e d " . I.P. was s u c c e s s f u l 
i n d e f i n i n g a d e f i n i t e weak c h a r g e a b i l i t y zone. 

- A w e a k l y gossanous canyon i n Cr e e k 8 below about 1300m e l e v a t i o n has 
anomalous s o i l s around i t . 

I n C reek 7 a t about 1415m e l e v a t i o n a 4 cm c a r b o n a t e - s u l p h i d e v e i n had 
.229 o z / t o n Au u p h i l l o f a PPAN o u t c r o p (see sample HANK 4148A on F i g u r e No. 
6 o f March 17, 1986 R e p o r t ) . O u t c r o p s were anomalous f o r 30 meters h e r e . 

- I n Creek 6 between about 1385 and 1400m e l e v a t i o n s , anomalous o u t c r o p s 
o c c u r r e d o v e r about 50m d i s t a n c e . H e r e , t h e b e s t samples, HANK4174 and 4173 
r a n .051 and .086 o z / t o n r e s p e c t i v e l y . These were 5 and 3 meter samples 
c o n t a i n i n g s m a l l q u a r t z - s u l p h i d e v e i n s . The o u t c r o p s were g r e e n i s h and 
a p p a r e n t l y A l t e r e d o n l y a d j a c e n t t o v e i n o c c u r r e n c e s . A s o i l sample h e r e 
r a n 7180 ppb Au. 
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- I n Creek 6 a t 1300m e l e v a t i o n a s i l i c i f i e d gouge zone i n g r e e n u n A l t e r e d 
r o c k r e t u r n e d Au v a l u e s up t o 2500 ppb Au. A s o i l sample h e r e r a n 3600 ppb Au. 

- I n Creek 5 a t 1350m e l e v a t i o n an A l t e r e d o u t c r o p w i t h c a r b o n a t e v e i n i n g 
a v e r a g e d 1100 ppb Au f o r 9 meters i n Samples 87HANK288, 289. 

- I n Creek 4 a c o m p a r a t i v e l y weak A l t e r a t i o n Zone was r e c o g n i z e d i n 1984 i n 
a canyon between about 1250 and 1325 e l e v a t i o n s . T h i s was d u b i o u s l y 
c o r r e l a t e d w i t h t h e Upper A l t e r a t i o n Zone though i t wasn't q u i t e a l o n g 
s t r i k e . T r e n c h i n g i n 1987 exposed t h e Upper Zone above t h e 1415m e l e v a t i o n . 
The weak Zone a t 1250 t o 1325m may be a M i d d l e A l t e r a t i o n Zone. Samples 
87HANK202 t o 211 between 1300-1325m e l e v a t i o n a v eraged 850 ppb Au f o r 50 
m e t e r s , where t h e b e s t sample r a n 3900 ppb Au. 

- Anomalous s o i l s on l i n e 1400N, 1600N and 1800N below Camp Peak's g r e e n 
c l i f f s d o n ' t seem t o be c a u s e d by t h e Upper Zone w h i c h i s on t h e o t h e r s i d e 
o f Camp Peak. A M i d d l e Zone may be i n d i c a t e d h e r e by t h e s o i l s . 

- The e x c e p t i o n a l l y l o n g t r e n d o f A l t e r e d Rocks a l o n g Creek 3 may be t h e 
r e s u l t o f merging o f n o t o n l y t h e Upper and Lower Zones but a l s o t h e M i d d l e 
Zone. 

- Weak b u t d e f i n i t e c h a r g e a b i l i t y a n o m a l i e s on I.P. l i n e s may be c o r r e l a t e 
w i t h a weak M i d d l e A l t e r a t i o n Zone. These weak a n o m a l i e s a r e a t 
a p p r o x i m a t e l y : 

L i n e 2900N 1100-1200E 
L i n e 2600N 750-900E 
L i n e 2000N 1200-1300E 
L i n e 1800N about 1000E 
L i n e 1600N 950-1050E 
L i n e 1400N 1050-1250E 
L i n e 1200N 1000-1250E 
L i n e 1000N 550-925E ( i n c l u d e s Lower Zone) 
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DISCUSSION OF CROSS SECTIONS 

B e f o r e b e g i n n i n g i t ' s n e c e s s a r y t o e x p l a i n t h e n u m e r i c a l v a l u e s g i v e n t o 
A l t e r a t i o n and f r a c t u r e i n t e n s i t i e s i n t h e h o l e s ' g e o l o g i c l o g s p o r t r a y e d 
o n t h e c r o s s s e c t i o n s . The i n t e n s i t i e s a r e on a 0 ( l o w e s t ) t o 10 
( h i g h e s t ) s c a l e . T h i s c o p i e s I n t e r n a t i o n a l Geosystem C o r p o r a t i o n ' s 
G e o l o g System 

The s c a l e f o r f r a c t u r e i n t e n s i t i e s a r e as f o l l o w s : 

V a l u e F r a c t u r e s p e r meter D e s c r i p t i o n 
10 o r X 100 s h a t t e r e d 
9 81 e x t r e m e l y w e l l f r a c t u r e d 
8 64 v e r y w e l l f r a c t u r e d 
7 49 w e l l f r a c t u r e d 
6 36 f a i r l y w e l l f r a c t u r e d 
5 25 m o d e r a t e l y f r a c t u r e d 
4 16 f a i r l y l i g h t l y f r a c t u r e d 
3 9 l i g h t l y f r a c t u r e d 
2 4 v e r y l i g h t l y f r a c t u r e d 
1 1 s l i g h t l y f r a c t u r e d 
0 0 u n f r a c t u r e d 

The above s c a l e i s a l s o used f o r A l t e r a t i o n i n t e n s i t y as f o l l o w s : 

V a l u e D e s c r i p t i o n 

10 o r X e x c e p t i o n a l l y h i g h amount G e n e r a l l y , 9 o r 10 a r e f a u l t 
9 e x t r e m e l y h i g h gouge. 6 t o 8 i s t h e n ormal 
8 v e r y h i g h range of A l t e r a t i o n Zone r o c k s . 
7 h i g h 5 and l o w e r a r e n o t c o n s i d e r e d t o 
6 f a i r l y h i g h be a l t e r a t i o n Zone i n t e n s i t y 
5 moderate though " c l o t s " o f such u n A l t e r e d 
4 f a i r l y low r o c k e x i s t i n t h e Zone. 6 and up 
3 low t h e r o c k s a r e g r e y w i t h no g r e e n 
2 v e r y low c o l o u r i n g i n c l u d e d . 5 can be 
1 e x t r e m e l y low mixed g r e e n and g r e y . 4 and down 
0 n i l i s g r e e n o r maroon w i t h no grey 

i n c l u d e d and t h e r o c k i s h a r d . 5 
can be h a r d o r s o f t . 6 and up t h e 
r o c k i s a l m o s t a l w a y s v e r y s o f t 
and c r u m b l y . 
Though p y r i t e i s g e n e r a l l y h i g h e r 
i n A l t e r e d r o c k s t h a n i n 
u n A l t e r e d r o c k s , i t i s i n f l u e n c e d 
much by p r e s e n c e o f s h e a r s o r 
zones o f v e i n i n g . 
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) 

Some A b b r e v i a t i o n s and symbols a r e a l s o e x p l a i n e d h e r e : 

A l t A l t e r e d MN manganese 
ANAG a n d e s i t i c a g g l o m e r a t e OPT,oz/ton ounces p e r t o n 
Au g o l d OVB ove r b u r d e n 
BO b o r n i t e ppb,ppm p a r t s p e r 
BXX, BRXX b r e c c i a b i l l i o n , p a r t s 
C c a r b o n per m i l l i o n 
CB c a r b o n a t e Py p y r i t e 
CP c h a l c o p y r i t e QZ q u a r t z 
FELS f e l s i t e RHYL r h y o l i t e 
GG gouge SI s i l i c i f i c a t i o n 
GN g a l e n a SP s p h a l e r i t e 
HE h e m a t i t e /V v e i n 
L I l i m o n i t e / o r i e n t a t i o n o f 

C o l o u r Code f o r C r o s s S e c t i o n s 

V e i n s % 
_>10% 
2 1/2 t o 10% 

P y r i t e % 
>5% 

2 1/2 t o 5% 

G o l d 
1500 ppb (.044 Tr o y o z / S h o r t Ton) 
500 ppb (.015 Troy o z / S h o r t Ton) 

C o l o u r 
heavy b l u e 
l i g h t b l u e 

w i d e y e l l o w b a r 
n a r r o w b a r 

wide r e d b a r 
narrow r e d b a r 

(NOTE: 
i f a sample i s a n a l y s e d 
t w i c e and t h e r e s u l t s 
d i s a g r e e t h e average i s 
take n and a c c o r d i n g l y 
a s s i g n e d a wide o r 
narrow r e d b a r ) . 
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The f o l l o w i n g d i s c u s s i o n i s m a i n l y f o r 1987 d r i l l i n g . 1984-85 d r i l l i n g r e s u l t s 
a r e f o u n d i n t h e March 17, 1986 R e p o r t . 

F i g u r e No. 13 
C r o s s S e c t i o n 200m was r e v i s e d by t h e a d d i t i o n o f h o l e DDH87-1. The maroon 
p o r p h y r i t i c a n d e s i t e - a g g l o m e r a t e c o n t a c t a p p a r e n t l y d i p s i n t o t h e h i l l a t a b out 
30° a n g l e . As i n p r e v i o u s h o l e s , 87-1 shows h i g h g o l d v a l u e s t o o c c u r i n t h e 
o v e r l y i n g a g g l o m e r a t e i n more s t r o n g l y A l t e r e d zones t o g e t h e r w i t h g r e a t e r 
v e i n i n g and p y r i t e . 

F i g u r e No. 14 
C r o s s S e c t i o n 160m was r e v i s e d by t h e a d d i t i o n o f h o l e DDH87-2. E x c e p t n e a r 
t h e t o p and t h e 98m mark, h o l e 87-2 was m a i n l y u n A l t e r e d and g o l d v a l u e s were 
low. The h o l e a p p e a r s t o have p e n e t r a t e d t h e f o o t w a l l a n d e s i t e . The wide 
A l t e r a t i o n zone w i t h h i g h g o l d v a l u e s i n h o l e 85-13 was n o t d u p l i c a t e d i n 87-2. 
I t may be t h a t t h e zone i n 85-13 i s c o r r e l a t i v e w i t h t h e 80 t o 100m s e c t i o n o f 
87-2 where g r e a t e r v e i n i n g , p y r i t e and g o l d o c c u r . And t h u s t h i s zone i s 
i n d i c a t e d t o be v e r t i c a l as may a l s o be s u g g e s t e d by v e i n o r i e n t a t i o n s a t 80 t o 
100m i n 87-2. 

- F i g u r e No. 15 
H o l e DDH87-3 and 4 a r e shown w i t h 1984 s u r f a c e s a m p l i n g . T h i s i s i n Creek 5, 
Lower A l t e r a t i o n Zone w i t h a s t r o n g I.P. r e s p o n s e . The u n A l t e r e d - A l t e r e d 
a g g l o m e r a t e c o n t a c t a p p e a r s t o d i p i n t o t h e h i l l a t about 45" a n g l e . S u l p h i d e 
showings and h i g h g o l d v a l u e s i n h o l e 87-3 c o r r e l a t e w i t h l i k e r e s u l t s above 
a t s u r f a c e . The b e s t sample i n 87-3 had 1.262 o z / t o n g o l d o v e r 1.5 m e t e r s . 
The a v e r a g e abundance o f p y r i t e and o t h e r s u l p h i d e s i n t h e upper 2/3 o f t h i s 
h o l e seem g r e a t e r t h a n i n o t h e r h o l e s on t h e p r o p e r t y . 

H o l e 87-4 had s t r o n g A l t e r a t i o n and o c c a s i o n a l s p h a l e r i t e t h r o u g h o u t i t s 
l e n g t h . The h i g h e s t g o l d v a l u e was 2400 ppb o v e r 3 meters. 
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- F i g u r e No. 16 
H o l e s DDH87-5 and 6 a r e shown w i t h 1987 s u r f a c e s a m p l i n g . T h i s i s i n C r e e k 4 
Upper A l t e r a t i o n Zone. The h i g h g o l d r e s u l t s and A l t e r a t i o n o f s u r f a c e samples 
87HANK225, 226 were n o t d u p l i c a t e d i n h o l e 87-5. T h i s h o l e appeared t o be i n 
v o l c a n i c l a s t i c s e d i m e n t a r y r o c k . 

H o l e 87-6 appears t o have p e n e t r a t e d t h r o u g h t h e sedim e n t a r y r o c k t o u n d e r l y i n g 
a g g l o m e r a t e . Creek 4 may be an u n c o n f o r m i t y c o n t a c t between (ANDS) a g g l o m e r a t e 
t o t h e n o r t h and an (EPVC) s e d i m e n t a r y b a s i n t o t h e so u t h . The bottom 3 m e t e r s 
of h o l e 87-6 r a n 1700 ppb g o l d . 

The low I.P. r e s p o n s e i n t h i s a r e a may be e x p l a i n a b l e by t h e g e n e r a l l y low 
p y r i t e c o n t e n t o f t h e s e d i m e n t a r y r o c k s . The u n d e r l y i n g agglomerate may have 
been a b e t t e r h o s t f o r h y r d o t h e r m a l d e p o s i t i o n . 

F i g u r e No. 17 
H o l e s DDH87-7 and 8 a r e shown w i t h 1987 s u r f a c e s a m p l i n g . The A l t e r e d r o c k s 
h e re a r e c o n s i d e r e d t o be a p a r t o f t h e Upper A l t e r a t i o n Zone. A s t r o n g I . P. 
t a r g e t o c c u r r e d h e r e . Rock i n t h e t r e n c h and h o l e s a r e v o l c a n i c l a s t i c b u t 
A l t e r a t i o n makes i t d i f f i c u l t t o d e t e r m i n e i f t h e r o c k i s e p i c l a s t i c 
( s e d i m e n t a r y ) o r a p r i m a r y v o l c a n i c . 

N o t a b l e a r e t h e c o n s i s t e n t l y h i g h l y anomalous g o l d r e s u l t s t h r o u g h o u t t h e 
t r e n c h and h o l e s . These g o l d v a l u e s do n o t seem t o be c l o s e l y r e l i a n t on 
v e i n i n g though zones o f v e i n i n g do o c c u r and t h e b e s t g o l d r e s u l t i n 87-7 a r e 
w i t h g r e a t e r v e i n i n g . 

- F i g u r e No. 18 
Hol e DDH87-9 t a r g e t e d an I.P. anomaly. The s i t e was l o c a t e d on a m o r r a i n e . 
S h i f t i n g t a l u s bound up t h e d r i l l r o d s and made p r o g r e s s d i f f i c u l t . P y r i t e and 
g o l d c o n t e n t o f t h e c o r e was e r r a t i c . 
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RECOMMENDATIONS 

f o r Lower A l t e r a t i o n Zone 
The o n - s t r i k e c o n t i n u a n c e o f g o l d - s u l p h i d e m i n e r a l i z a t i o n i n DDH87-3 and 
s u r f a c e s a m p l i n g (See F i g u r e No.15) s h o u l d be t e s t e d . The Lower A l t e r a t i o n Zone 
i s a l s o a s t r o n g I P anomaly. 

H i g h g o l d v a l u e s a s s o c i a t e d w i t h base m e t a l s u l p h i d e s i n v e i n s o c c u r from Creek 
3 t o 7 ( s e e Some H i g h Geochem V a l u e s i n t h e Lower A l t e r a t i o n Zone, page nos. 
2 2 , 2 3 ) . C o n s i d e r i n g t h e good c o r r e l a t i o n o f Zn, Pb, Cu s u l p h i d e s w i t h Au, 
a n a l y s i n g f o r t h e s e p a t h f i n d e r e l e m e n t s may be u s e f u l . F o r example, Au r e s u l t s 
i n DDH87-4 s h o u l d n o t be c o n s i d e r e d d i s a p p o i n t i n g as s p h a l e r i t e o c c u r r e d 
t h r o u g h o u t t h e h o l e . C o n t i n u e d down-dip d r i l l i n g i s recommended h e r e . 

f o r I.P. T a r g e t s 
N o t a l l I P t a r g e t s were d r i l l - t e s t e d i n 1987. The Lower A l t e r a t i o n Zone I P 
anomaly s h o u l d be e x p l o r e d a l o n g s t r i k e . I P a n o m a l i e s i n t h e Upper A l t e r a t i o n 
Zone a t C r e e k s 10 t o 12 need d r i l l t e s t i n g . A more p r e c i s e s e l e c t i o n o f I P 
d r i l l t a r g e t s a w a i t c o n s u l t a t i o n w i t h t h e g e o p h y s i c a l r e p o r t from P e t e r E. 
W a l c o t t & A s s o c . L t d . ( r e p o r t p e n d i n g ) . 

f o r B u i l d i n g a T r a i l 
A t r a i l s h o u l d be b u i l t on t h e P r o p e r t y u s i n g a t r a c t o r s i m i l a r t o t h e one t h a t 
was u s e d i n 1985. That one was a John Deere 450 b u l l d o z e r w i t h a backhoe. The 
diamond d r i l l c a n t h e n be p u l l e d between d r i l l s i t e s . T h i s would be a more 
r e l i a b l e way t o move t h e d r i l l t h a n by h e l i c o p t e r . H e l i c o p t e r moves were 
sometimes d e l a y e d by weather. A l s o , t h e B e l l 206's p i l o t s c o m p l a i n e d t h a t t h e 
d r i l l ' s powerpack was t o o heavy and e v e r y l a n d i n g w i t h i t was p r a c t i c a l l y a 
c r a s h l a n d i n g . The backhoe would be n e c e s s a r y f o r s u r f a c e s a m p l i n g and perhap s 
i n t r a i l b u i l d i n g o r maintenance. F i g u r e No. 3 shows t h e ap p r o x i m a t e l o c a t i o n 
o f t h e p r o p o s e d t r a i l . 



f o r 1984-1985 D r i l l i n g A r e a 
See F i g u r e No. 13 ( C r o s s S e c t i o n 200m). S t e p 40m u p h i l l ( t o w a r d s o u t h e a s t ) o f 
h o l e 85-5. Here a 200m h o l e s h o u l d be d r i l l e d ( A z i m / d i p * 315'/-45 #) t o t e s t 
t h e down-dip c o n t i n u a n c e o f t h e a u r i f e r o u s zone l o c a t e d i n t h e m i d d l e s o f h o l e s 
85-45 and 87-1 and bottoms o f 85-5 and 85-9. I t i s s u g g e s t e d t h a t 
a p p r o x i m a t e l y 60m o f p o r o u s a g g l o m e r a t e o v e r t h e f o o t w a l l PPAN a n d e s i t e i s t h e 
h o s t s t r u c t u r e o r l i t h o l o g y . As t h i s s t r u c t u r e d i p s s o u t h e a s t i n t o t h e h i l l , 
s t i l l d e e p e r d r i l l i n g i s n e c e s s a r y from d r i l l s i t e s u p h i l l t o r e a c h t h e PPAN 
m a r k e r . 

The i m p o r t a n c e o f t h e above mentioned 60m zone o v e r t h e PPAN marker became 
a p p a r e n t t o w a r d t h e end o f 1985 d r i l l i n g . Deeper d r i l l i n g , f o r example on 
C r o s s S e c t i o n 160m ( s e e F i g u r e No. 14) may a c h i e v e h i g h g o l d v a l u e s j u s t above 
t h e PPAN m a r k e r . 

C r o s s S e c t i o n 240m o f t h e March 17, 1986 R e p o r t may recommend deeper d r i l l i n g , 
f o r example. A 200m h o l e s i t e d u p h i l l o f h o l e 85-21 s h o u l d be d r i l l e d t o r e a c h 
t h e PPAN a n d e s i t e . The ground s u r f a c e i s t o o s t e e p and s o f t t o s e t up a d r i l l 
b etween h o l e s 85-4 and 32. T h e r e f o r e s e t up a t 85-32 s i t e and d r i l l s t e e p l y 
i n t o t h e h i l l . 

f o r F e l s i t e H i l l 
Deep v e r t i c a l d r i l l i n g s h o u l d be done on F e l s i t e H i l l . S e v e r a l h o l e s h e r e 
w o u l d be needed. They would be between 500 t o 800 meters l o n g depending on t h e 
d i p o f t h e PPAN f o o t w a l l - ANDS agglomerate c o n t a c t . T h i s c o n t a c t would be t h e 
d r i l l t a r g e t . 

I t i s s u g g e s t e d t h a t t h e F e l s i t e H i l l d i a t r e m e may be t h e main l o c u s o f g o l d 
d e p o s i t i o n . The 1984-1985 D r i l l i n g A r e a m i n e r a l i z a t i o n i s o f f t o t h e s i d e o f 
t h e e x t r u s i v e c e n t e r and may be c o m p a r a t i v e l y m i n o r . 

F i g u r e No. 5 on n e x t page i l l u s t r a t e s t h e model proposed f o r t h e F e l s i t e H i l l 
a nd D r i l l i n g A r e a and p o s s i b l e main m i n e r a l i z a t i o n i n t h a t a r e a . 
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