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INTRODUCTION 

Summary 

This report describes the drilling, logging and analytical 

results of a single 230.7 metre diamond drill hole which was drilled 

on the TOW # 2  claim to test the depth characteristics of a signifi- 

cant surface rock geochemical molybdenum anomaly associated with a 

quartz stockwork in an altered quartz diorite stock. 

The drill hole was collared in hornfelsed siltstone, en- 

tered quartz diorite at 27 metres and continued primarily in quartz 

diorite to 180 metres. The remainder of the hole was in siltstone. 

All the core was cut by narrow quartz-sulphide veins which in some 

sections constitute a strong stockwork. A l l  the core was split and 

one half was sent for geochemical analysis for Cu, Mo and W .  The 

hole averaged 2 2 2  ppm Mo, including 12 metres of 527 ppm Mo. 

Location 

Mineral claim TOW # 2  is centred on the ridge between Spray 

and Texas creeks in the Lillooet Range, about 16 km south of the 

village of Lillooet in N.T.S. division 921/12W. The approximate cen- 

tre of the claim lies at 121" 53' 2 O " W  longitude and 50" 32' 30"N 

latitude. The index map (Figure 1) indicates the position of the 

claim relative to other claims in the TOW Group. 

Access 

Access for drilling is only practical by helicopter. The 

drill site is located on top of a barren ridge at an elevation of 

about 2160 m (7100 feet), and a level area was dug out nearby to 

accommodate a helicopter. 

A Bell 206 helicopter was used to sling the drill and 

. . ./. . . 
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a c c e s s o r y  equ ipmen t  i n t o  t h e  s i t e  and t o  p r o v i d e  t w i c e  d a i l y  s h i f t  

changes  from a b a s e  camp n e a r  t h e  v i l l a g e  o f  L i l l o o e t .  Poor  w e a t h e r  

d e l a y e d  o r  p r e v e n t e d  a c c e s s  on s e v e r a l  o c c a s i o n s .  

Cla ims  

The TOW #2 c l a i m  i s  one o f  4 a d j a c e n t  c l a i m s  c o m p r i s i n g  

t h e  TOW Group. I t  i s  a 20 u n i t  c l a i m ,  w i t h  t a g  n u m b e r  38395,  re-  

c o r d e d  on J u l y  31 ,  1978 .  The r e c o r d  n u m b e r  i n  t h e  L i l l o o e t  Mining 

D i v i s i o n  i s  6 4 7  ( 7 ) .  

T h e  c l a i m  i s  owned by Duval M i n i n g  L t d . ,  F r e e  M i n e r ' s  

C e r t i f i c a t e  n u m b e r  208687 and t h e  work d e s c r i b e d  i n  t h i s  r e p o r t  

was per formed o r  s u p e r v i s e d  by Duval I n t e r n a t i o n a l  C o r p o r a t i o n  

p e r s o n n e l .  The c u r r e n t  e x p l o r a t i o n  program by Duval i s  i n t e n d e d  

t o  e v a l u a t e  t h e  p r o s p e c t ' s  molybdenum p o t e n t i a l .  Asses smen t  r e p o r t s  

n u m b e r e d  7211 and 7569 d e t a i l  D u v a l ' s  p r e v i o u s  w o r k  on t h e  c l a i m  

g roup .  

S e v e r a l  o l d  c l a i m  p o s t s  have been o b s e r v e d  on t h e  TOW #2 

c l a i m ,  i n d i c a t i n g  t h a t  p r o s p e c t  has  been s t a k e d  b e f o r e  a s  t h e  G O A T  

and BIG B E N  c l a i m s .  S e v e r a l  sma l l  t r e n c h e s  and p i t s  e x i s t  on t h e  

c l a i m s ,  b u t  none e x p o s e  s i g n i f i c a n t  showings .  

Work Done 

The work c o v e r e d  by t h i s  r e p o r t  c o n s i s t s  o f  s i t e  p r e p a r a -  

t i o n ,  diamond d r i l l i n g ,  and l o g g i n g ,  s p l i t t i n g  and a n a l y s i s  o f  t h e  

c o r e .  

The d r i l l  s i t e  was c o n s t r u c t e d  by Bema I n d u s t r i e s  L t d .  o n  

May 25,  1981.  T h e  s i t e  was m o d i f i e d  and e n l a r g e d  by Core  E n t e r p r i s e s  

L t d .  on June 1 9 .  I n i t i a l  work on t h e  p u m p  s i t e  was u n d e r t a k e n  by 

Bema on May 27 ,  and c o m p l e t e d  by Core on June  1 5 .  

. . ./. . . 
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The d r i l l i n g  was accompl i shed  by Core En te rp r i se s  L t d .  

u s i n g  a new Boy les  model 15A d r i l l  powered by a t h r e e  c y l i n d e r  

Hatz  d i e s e l  mo to r .  I t  t o o k  1 3  d a y s ,  f rom June 27 t o  J u l y  9, t o  s e t  

u p  t h e  d r i l l ,  c o m p l e t e  t h e  h o l e ,  and remove t h e  d r i l l  f rom t h e  s i t e .  

T h i s  i n t e r v a l  i n c l u d e d  5 days  l o s t  t o  r e c o v e r i n g  and r e p a i r i n g  o r  

r e p l a c i n g  d r i l l i n g  equipment  dropped  from t h e  h e l i c o p t e r .  Two s h i f t s  

were u t i l i z e d  f o r  t h e  e a r l y  p a r t  o f  t h e  d r i l l i n g .  

E x c e p t i o n a l l y  ha rd  rock  l e d  t o  r a p i d  b i t  wea r  and s l o w  

d r i l l i n g .  The upper  88 .7  m were d r i l l e d  w i t h  N Q  ( 4 7 . 6  m m  c o r e )  e q u i p -  

ment ,  w h i l e  t h e  r e s t  o f  t h e  h o l e  was c o m p l e t e d  w i t h  B Q  ( 3 6 . 5  m m  c o r e )  

equ ipmen t .  

GJater f o r  d r i l l i n g  was o b t a i n e d  by p u m p i n g  f rom S p r a y  Creek,  

a h o r i z o n t a l  d i s t a n c e  o f  670 m e t r e s  and a v e r t i c a l  l i f t  o f  150  m e t r e s .  

A f l e x i b l e  h i g h  p r e s su re  hose was used  and was f a s t e n e d  t o  s t e e l  r e i n -  

f o r c i n g  b a r  d r i v e n  i n t o  t h e  h i l l s i d e .  

The c o r e  was t r a n s p o r t e d  t o  t h e  b a s e  camp d a i l y .  There i t  

was logged  and s p l i t .  Hal f  o f  t h e  c o r e  was bagged i n  3 m e t r e  i n t e r v a l s  

and s h i p p e d  t o  t h e  Bondar-Clegg and Company L t d .  l a b o r a t o r y  i n  N o r t h  

Vancouver ,  B . C . ,  f o r  p r e p a r a t i o n  and geochemica l  a n a l y s i s  f o r  Mo, C u  

and W .  Some o f  t h e  c o r e  was a l s o  a n a l y s e d  f o r  Z n .  

Upon c o m p l e t i o n  of  t h e  programme t h e  c o r e  was t r u c k e d  t o  

D u v a l ' s  warehouse  a t  1281 West Georg ia  S t r e e t ,  Vancouver ,  B . C . ,  f o r  

s t o r a g e .  

T h e  l o c a t i o n  of  t h e  d r i l l  h o l e  was p e r m a n e n t l y  marked i n  

t h e  f i e l d  by d r i v i n g  a 8 cm t h i c k ,  1 . 5  metre l o n g  p o s t  i n t o  t h e  h o l e  

u n t i l  o n l y  0 .6  m remained  showing.  A m e t a l  t a g  was a f f i x e d  t o  t h i s  

p o s t  g i v i n g  t h e  h o l e  n u m b e r ,  b e a r i n g ,  i n c l i n a t i o n  and t o t a l  d e p t h .  

... I . . .  
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D R I L L I N G  

U P u r p o s e  

T h i s  diamond d r i l l  h o l e  was i n i t i a t e d  t o  t e s t  t h e  sub -  

s u r f a c e  g r a d e  and e x t e n t  o f  a s u r f a c e  r o c k  geochemica l  molybdenum 

anomaly.  The anomaly o c c u r s  i n  an a l t e r e d  q u a r t z  d i o r i t e  po rphyry  

s t o c k  and a d j a c e n t  h o r n f e l s e d  s i l t s t o n e s .  Both r o c k  t y p e s  a r e  c u t  

by numerous q u a r t z - s u l p h i d e  v e i n s  which o f t e n  o c c u r  w i t h  s u f f i c i e n t  

i n t e n s i t y  t o  c o m p r i s e  s t o c k w o r k s .  

The l o c a t i o n  o f  t h e  d r i l l  s i t e  was d e t e r m i n e d  by t e r r a i n  

r a t h e r  t h a n  by g e o l o g y .  The a t t i t u d e  o f  t h e  h o l e  was  chosen  t o  i n -  

t e r s e c t  t h e  c o r e  o f  t h e  s t o c k .  T h i s  a t t i t u d e  i s  -65"  a t  125" a z i m u t h ,  

w i t h  a c o l l a r  e l e v a t i o n  o f  2155 m e t r e s .  

L i t h o l o g y  

The d r i l l  h o l e  was c o l l a r e d  i n  s h a t t e r e d  and s t r o n g l y  

w e a t h e r e d  h o r n f e l s e d  s i l t s t o n e  w i t h i n  1 5  m e t r e s  of  r e l a t i v e l y  com- 

p e t e n t  q u a r t z  d i o r i t e  o u t c r o p .  The h o r n f e l s e d  s i l t s t o n e  p e r s i s t e d  t o  

a d e p t h  o f  2 7  m e t r e s ,  a t  which p o i n t  q u a r t z  d i o r i t e  became t h e  d o m i -  

n a n t  rock  t y p e .  The h o l e  a g a i n  e n c o u n t e r e d  s i l t s t o n e  a t  180 m e t r e s  

and c o n t i n u e d  i n  t h i s  rock  t y p e  t o  t h e  bot tom o f  t h e  h o l e  a t  2 3 0 . 7  

m e t r e s .  The s i m p l i f i e d  g e o l o g y  and d r i l l  s i t e  l o c a t i o n  a r e  i l l u s t r a t e d  

by Map 1 ( i n  p o c k e t )  and F i g u r e  2 .  

The c o m p o s i t i o n  o f  t h e  q u a r t z  d i o r i t e  i s  q u i t e  v a r i a b l e ,  

b u t  a p p e a r s  t o  be d e p e n d e n t  more upon v a r i a t i o n s  i n  a l t e r a t i o n  t h a n  

c o m p o s i t i o n a l  c h a n g e s  i n  t h e  o r i g i n a l  m e l t .  B i o t i t e  i s  t h e  dominant  

m a f i c  m i n e r a l ,  a l t h o u g h  i t  i s  commonly r e p l a c e d  by c h l o r i t e .  B i o t i t e  

p h e n o c r y s t s  u p  t o  1 cm i n  d i a m e t e r  a r e  o c c a s i o n a l l y  o b s e r v e d .  P l a g i o -  

c l a s e  p h e n o c r y s t s  a r e  a l m o s t  a lways  p r e s e n t  and r a n g e  u p  t o  5 mm 

. . . I . . .  
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a c r o s s ,  a l t h o u g h  most a r e  l e s s  t h a n  2 m m .  P o t a s s i u m  f e l d s p a r s  a r e  

a b s e n t .  

The h o r n f e l s e d  s i l t s t o n e  i s  a l s o  q u i t e  v a r i a b l e ,  o c c u r r i n g  

a s  a f a i r l y  m a s s i v e  u n i t ,  o r  t h i n l y  bedded.  Gra in  s i z e  may v a r y  b e t -  

ween b e d s ,  a s  may c o l o r .  C o l o r  g r a d u a l l y  d a r k e n s  a s  t h e  d i s t a n c e  

from t h e  i n t r u s i v e  c o n t a c t  i n c r e a s e s .  

A l t e r a t i o n  

A l t e r a t i o n  e n c o u n t e r e d  i n  t h e  d r i l l  c o r e  i s  e x t r e m e l y  

e r r a t i c  a n d  may change  s e v e r a l  t i m e s  o v e r  a o n e - m e t r e  i n t e r v a l .  

In o r d e r  t o  s i m p l i f y  c o r e  l o g g i n g ,  f o u r  d i f f e r e n t  a l t e r a -  

t i o n  a s s e m b l a g e s  were r e c o g n i z e d ,  and t h e  most commonly o c c u r r i n g  

t y p e s  i n  a 3 m e t r e  i n t e r v a l  were r e c o r d e d .  The a l t e r a t i o n  a s s e m b l a g e s  

a r e  d e s c r i b e d  below: 

Type 1 - c h a r a c t e r i z e d  by c o a r s e  d a r k  brown b i o t i t e ,  o c c a s i o n a l l y  a s  

p h e n o c r y s t s  u p  t o  1 cm a c r o s s ,  and by c l o u d y  b u t  s t i l l  t r a n s -  

l u c e n t  f e l d s p a r s .  

Type 2 - c h l o r i t e  i s  t h e  most  commonly o c c u r r i n g  m a f i c  m i n e r a l ,  and 

t h e  f e l d s p a r s  a r e  n e a r l y  opaque .  Mine ra l  g r a i n s  a r e  s t i l l  

d i s t i n c t ,  and t h e  p o r p h y r i t i c  t e x t u r e  o f  t h e  q u a r t z  d i o r i t e  

i s  r e a d i l y  d i s c e r n a b l e .  

Type 3 - t h i s  a s s e m b l a g e  i s  t y p i f i e d  by s t r o n g  s i l i c i f i c a t i o n  and few 

m a f i c  g r a i n s .  Gra in  b o u n d a r i e s  a r e  i n d i s t i n c t  and t h e  porphy-  

r i t i c  t e x t u r e  i s  o b s c u r e d .  F e l d s p a r s  a r e  opaque  and s e r i c i -  

t i z e d .  

W 

Type 4 - t h i s  a l t e r a t i o n  t y p e  i s  i d e n t i f i e d  by t h e  p r e s e n c e  o f  f i n e  

g r a i n e d  l i g h t  brown mica ( b i o t i t e  ? ) .  The r o c k  may be s t r o n g -  

l y  s i l i c i f i e d  and f o l i a t e d ,  o r  may be p o r p h y r i t i c  w i t h  c l o u d y  

t o  opaque f e l d s p a r s .  C h l o r i t e  may a l s o  be p re sen t .  

. . . / .  . . 
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A l t e r a t i o n  a s s e m b l a g e s  1 ,  2 and 3 can  be seen t o  b e  g r a -  

d a t i o n a l .  Type 4 has  l e s s  o b v i o u s  a s s o c i a t i o n  w i t h  t h e  o t h e r  assem- 

b l a g e s .  In  one  l o c a t i o n  t y p e  4 a l t e r a t i o n  was s e e n  t o  b e  c u t  by 

nar row bands o f  t y p e  3 r e l a t e d  t o  na r row c a l c i t e  v e i n s .  In  some 

i n s t a n c e s  t h e  f i n e  g r a i n e d  l i g h t  brown b i o t i t e  i s  b e l i e v e d  t o  be 

formed a s  a r e s u l t  o f  c o n t a m i n a t i o n  o f  t h e  q u a r t z  d i o r i t e  by t h e  

a s s i m i l a t i o n  o f  i r o n - r i c h  m e t a s e d i m e n t s .  In  o t h e r  c a s e s  i t  may r e -  

p r e s e n t  p o t a s s i c  a l t e r a t i o n ,  b u t  random sodium c o b a l t i n i t r a t e  s t a i n  

t e s t s  on t h e  q u a r t z  d i o r i t e  have f a i l e d  t o  i d e n t i f y  p o t a s h  f e l d s p a r s .  

T h i s  c l a s s i f i c a t i o n  o f  a l t e r a t i o n  a s s e m b l a g e s  i s  somewhat 

a r b i t r a r y .  T h i s  i s  p a r t l y  b e c a u s e  o f  t h e  r a p i d i t y  w i t h  which t h e  

a l t e r a t i o n  c h a n g e s ,  and p a r t l y  b e c a u s e  t h e  a l t e r a t i o n  a s s e m b l a g e s  

i n  t h e  c o r e  do n o t  a l w a y s  f i t  t h e  above -men t ioned  " t y p i c a l "  a l t e r a -  

t i o n  t y p e s .  

M i n e r a l i z a t i o n  

S u l p h i d e s  n o t e d  i n  t he  c o r e  a r e ,  i n  d e c r e a s i n g  o r d e r  o f  

abundance :  p y r r h o t i t e ,  p y r i t e ,  m o l y b d e n i t e ,  c h a l c o p y r i t e ,  a r s e n o -  

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

c o r e ,  m o s t l y  a s  d i s s e m i n a t i o n s ,  b u t  a l s o  a s  a common c o n s t i t u e n t  o f  

q u a r t z  v e i n s .  P y r i t e  o c c u r s  most commonly i n  q u a r t z  v e i n s ,  o f t e n  i n  

c l o s e  a s s o c i a t i o n  w i t h  p y r r h o t i t e ,  b u t  i s  a l s o  n o t e d  a s  d i s s e m i n a t i o n s  

i n  t h e  q u a r t z  d i o r i t e .  C h a l c o p y r i t e  i s  n o t e d  i n  t r a c e  amounts  i n  

q u a r t z  v e i n s  e r r a t i c a l l y  t h r o u g h o u t  t h e  c o r e .  A r s e n o p y r i t e  i s  a r a r e  

c o n s t i t u e n t  o f  t h e  c o r e  and o c c u r s  o n l y  i n  q u a r t z  v e i n s .  I t  u s u a l l y  

o c c u r s  a s  d i s t i n c t  c r y s t a l s  a t  l e a s t  2 mm a c r o s s ,  and i s  g e n e r a l l y  a 

ma jo r  component o f  t h e  i n d i v i d u a l  v e i n s  i n  which i t  o c c u r s .  S p h a l e r i t e  

i s  o b s e r v e d  a s  a minor  component of  a number o f  q u a r t z  v e i n s ,  g e n e r a l l y  

l a r g e r  o n e s ,  i n  t h e  c o r e .  The s p h a l e r i t e  i s  o f  t h e  h i g h  i r o n ,  o r  

. . ./. . . 
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c u t  s i l t s t o n e ,  t h e y  a r e  commonly accompanied  by a b l e a c h e d  and 

s i l i c i f i e d  h a l o  f r o m l m m  t o  30 m m  i n  w i d t h .  C a l c i t e  v e i n s  a r e  

much l e s s  common t h a n  q u a r t z  v e i n s ,  and r a r e l y  exceed  1 m m  i n  w i d t h .  

Dri l l  Log 

T h e  d r i l l  c o r e  was logged  i n  t h r e e  m e t r e  i n t e r v a l s  t o  

c o i n c i d e  w i t h  t h e  a s s a y  i n t e r v a l s .  T h e  d r i l l  l o g  r e c o r d s  l i t h o l o g y ,  

e x t e n t  of  w e a t h e r i n g ,  a l t e r a t i o n ,  s i l i c i f i c a t i o n ,  i n t e n s i t y  o f  q u a r t z  

v e i n i n g ,  s u l p h i d e  c o n t e n t ,  and c o r e  r e c o v e r y ,  and n o t e s  o t h e r  o b s e r -  

v a t i o n s  o f  i n t e r e s t .  The l o g  i s  a t t a c h e d  t o  t h e  end o f  t h i s  r e p o r t  

a s  Appendix 1 .  

GEOCHEMISTRY 

A f t e r  b e i n g  l o g g e d ,  t h e  d r i l l  c o r e  was s p l i t  u s i n g  a 

Longyear  t y p e  c o r e  s p l i t t e r .  One h a l f  o f  t h e  c o r e  was r e t a i n e d  f o r  

f u t u r e  r e f e r e n c e  w h i l e  t h e  o t h e r  h a l f  was bagged a t  3 m e t r e  i n t e r -  

v a l s  i n  30 cm x 4 5  cm p o l y  b a g s  and f a s t e n e d  w i t h  a t w i s t - t i e .  The 

b a g s  were numbered and c a r e f u l  r e c o r d s  were  k e p t  t o  c o r r e l a t e  bag 

numbers a n d  c o r e  i n t e r v a l s .  The bagged s a m p l e s  were  s h i p p e d  by 

t r u c k  t o  Bondar-Clegg & Company L t d . ,  130  Pemberton Avenue, Nor th  

Vancouver ,  B . C . ,  where t h e y  were d r i e d ,  c r u s h e d ,  p u l v e r i z e d  and 

s i e v e d  t o  -100 mesh. The -100 mesh f r a c t i o n  was t h e n  d i g e s t e d  a n d  

a n a l y s e d  f o r  Mo, W ,  C u  a n d ,  i n  most c a s e s ,  Z n .  The d i g e s t i o n  a n d  

a n a l y s i s  p r o c e d u r e s  f o r  t h e s e  e l e m e n t s  a r e  t a b u l a t e d  below: 

Element  D i  g e s  t i  on A n a l y s i s  

Mo HN03-HC1 Hot e x t r a c t i o n  Atomic A b s o r p t i o n  

W C a r b o n a t e  S i n t e r  C o l o r i m e t r i c  

cu HN03-HC1 Hot e x t r a c t i o n  Atomic A b s o r p t i o n  

Z n  HN03-HC1 Hot e x t r a c t i o n  Atomic A b s o r p t i o n .  

. . ./. . . 
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T h e  d e t e c t i o n  l i m i t  f o r  t h e s e  methods i s  r e p o r t e d  t o  be 

1 ppm f o r  Mo, C u  and Z n ,  and 2 ppm f o r  W .  

The r e s u l t s  o f  t h e s e  a n a l y s e s  a r e  t a b u l a t e d  i n  A p p e n d i x  

2 ,  C o m p i l a t i o n  o f  Geochemical  A n a l y s e s ,  and a r e  d i a g r a m a t i c a l l y  r e -  

p r e s e n t e d  i n  F i g u r e  3 .  H i s tog rams  of  me ta l  c o n t e n t  a r e  shown i n  

F.igure 4 .  T h e  t a b l e  below l i s t s  some e l e m e n t a r y  s t a t i s t i c s  r e l a t i n g  

t o  t h e  a n a l y s e s :  

Number  S t d .  dev .  Mean + 2 s t d .  d e v .  o f  Samples  - Mean Mode 

Mo 76 2 2 2  175  141 

W 76 2 .4  2 0 . 8  

c u  76 9 3  97 30 

Z n  20 115  47 8 3  

504 

4 

1 5 3  

281 

Molybdenum 

Molybdenum v a l u e s  r a n g e  from a low o f  8 pprn f o r  an a n d e s i t e  

d i k e  t o  a h i g h  o f  660 pprn f o r  a w e l l - v e i n e d  a l t e r e d  q u a r t z  d i o r i t e .  

The h o l e  a v e r a g e  g r a d e  o f  2 2 2  pprn Mo i n c l u d e s  90  m e t r e s  of  314 pprn 

Mo, which i n  t u r n  i n c l u d e s  t w e l v e  m e t r e s  o f  527 ppm Mo. As i l l u s t r a t e d  

by F i g u r e  3 ,  m o l y b d e n u m  c o n t e n t  o f  t h e  c o r e  i s  l o w  n e a r  t h e  u p p e r  c o n -  

t a c t  w i th  t h e  q u a r t z  d i o r i t e  and i s  h i g h e s t  n e a r  t h e  m i d d l e  o f  t h e  

q u a r t z  d i o r i t e .  

Tungs ten  

T u n g s t e n  v a l u e s  a r e  c o n s i s t e n t l y  l o w  i n  D D H  CH81-3. The 

mean v a l u e  of  2 ppm and h i g h  v a l u e  of  6 ppm a r e  c o n s i d e r a b l y  lower  

t h a n  v a l u e s  o b t a i n e d  i n  s u r f a c e  sampl ing  and i n  D D H  CH81-2. The re  i s  

t o o  l i t t l e  s p r e a d  between v a l u e s  t o  d e t e r m i n e  any p a t t e r n  f o r  t u n g s t e n  

r e s u l t s .  
4 

. . . / .  . . 
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Copper  

Copper v a l u e s  r a n g e  from 36  ppm t o  210 ppm.  I t  i s  i n t e r -  

e s t i n g  t o  n o t e  t h a t  t h e  h i g h e s t  and l o w e s t  v a l u e s  o c c u r  r e l a t i v e l y  

c l o s e  t o g e t h e r  i n  t h e  c o r e .  T h e  s i l t s t o n e s  a r e  g e n e r a l l y  e n r i c h e d  

i n  c o p p e r  r e l a t i v e  t o  t h e  q u a r t z  d i o r i t e ,  b u t  show much g r e a t e r  

v a r i a t i o n  i n  c o p p e r  c o n t e n t .  C o n v e r s e l y ,  t h e  c o p p e r  c o n t e n t  o f  t h e  

q u a r t z  d i o r i t e  i s  v e r y  c o n s i s t e n t ,  w i t h  a g r a d u a l  i n c r e a s e  downwards 

f r o m ' t h e  uppe r  c o n t a c t .  

Z inc  

Z inc  a n a l y s e s  were o n l y  comple t ed  f o r  t h e  l o w e r  60  m e t r e s  

o f  t h e  c o r e .  W i t h i n  t h i s  i n t e r v a l  t h e r e  i s  a f a i r  v a r i a t i o n  i n  z i n c  

c o n t e n t ,  from 40 ppm t o  328 ppm.  I t  would a p p e a r  t h a t  t h e r e  i s  an 

i n c r e a s e  i n  z i n c  c o n t e n t  i n  t h e  s i l t s t o n e  w i t h  d i s t a n c e  from t h e  

i n t r u s i v e  c o n t a c t .  

CONCLUSIONS 

D i a m o n d  d r i l l  h o l e  CH81-3 p e n e t r a t e d  2 3 0 . 7  rn of  m i n e r a l -  

i z e d  q u a r t z  d i o r i t e  and h o r n f e l s e d  s i l t s t o n e  which a v e r a g e d  2 2 2  ppm 

molybdenum. The re  d o e s  n o t  a p p e a r  t o  be any commercial  p o t e n t i a l  f o r  

c o p p e r ,  t u n g s t e n  o r  z i n c .  

The d r i l l  h o l e  was n o t  e x p e c t e d  t o  i n t e r s e c t  s i l t s t o n e  a t  

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

t h e  t o n n a g e  p o t e n t i a l  o f  t h e  p r o s p e c t .  A d d i t i o n a l  d r i l l i n g  may d e l i -  

n e a t e  zones  of  h i g h e r  g r a d e ,  and p o s s i b l y  l o c a t e  d e e p e r  s e a t e d  m i n e r -  

a l i z e d  q u a r t z  d i o r i t e .  
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DUVAL INTERNATIONAL CORPORATION 
SUITE 505 - 1281 WEST GEORGIA STREET 

VANCOUVER BRITISH COLUMBIA V6E 3J7 CANADA TELEPHONE- pHom (604) 685-0185 

STATEMENT O F  QUALIFICATIONS 

Michael  J .  Gray 

s c i e n c e  a t  Douglas  C o l l e g e ,  S u r r e y ,  B . C . ,  a t  t h e  t ime o f  h i s  employ- 
ment on t h e  TOW c l a i m s .  He was engaged i n  c o r e  s p l i t t i n g ,  s a m p l i n g ,  
s i t e  p r e p a r a t i o n  and d r i l l  moves o v e r  t h e  p e r i o d  from June  2 7  t o  
J u l y  9 ,  1981.  He i s  known t o  t h e  w r i t e r  a s  a compe ten t  and con-  
s c i e n t i o u s  worke r .  

Michael  3 .  Gray had comple t ed  one  y e a r  o f  s t u d i e s  i n  

Gregory R .  McKil lop 

B r i t i s h  Columbia,  Vancouver ,  B . C . ,  w i t h  a B a c h e l o r  of  S c i e n c e  Degree 
i n  Honors Geology i n  May of  1973.  Up t o  t h a t  t i m e  he had s p e n t  5 
summer s e a s o n s  working  f o r  v a r i o u s  mining  e x p l o r a t i o n  compan ies ,  
a n d  s i n c e  g r a d u a t i o n  he has  been employed by Duval I n t e r n a t i o n a l  
C o r p o r a t i o n .  He i s  c u r r e n t l y  D i s t r i c t  G e o l o g i s t  f o r  D u v a l ' s  Vancouver 
o f f i c e .  Mr. McKillop s u p e r v i s e d  s i t e  p r e p a r a t i o n ,  diamond d r i l l i n g ,  
and sampl ing  on t h e  TOW c l a i m s  and logged  t h e  c o r e .  

Gregory  R .  McKil lop g r a d u a t e d  from t h e  U n i v e r s i t y  o f  
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w- DUVAL I N T E R N A T I O N A L  CORPORATION 
SUITE 505 - 1281 WEST GEORGIA STREET 

VANCOUVER BRITISH COLUMBIA V6E 3J7 CANADA TELEPHONE- PHONE (604) 685-0185 

STATEMENT OF COSTS 

Diamond D r i l l i n g  by Core  E n t e r p r i s e s  L t d .  
p e r s o n n e l  - A l l e n  Harvey - foreman and d r i l l e r  

Al len  Gleason - d r i l l e r  
Roy S t o n e r  - he lpe r  
G a r n e t  Campbell  - h e l p e r  
John  Spence  - he1 per  

l a b o u r  c h a r g e s :  65  h o u r s  8 $ 2 0 / h r  ........................ $ 1 , 3 0 0 . 0 0  
m o b i l i z a t i o n  - d e m o b i l i z a t i o n :  1 / 4  x $750 .00  ............. $ 187 .50  
b i t  c h a r g e s  .............................................. $ 1 , 1 5 0 . 0 0  

s i t e  p r e p a r a t i o n  - J .  S p e n c e :  12  h o u r s  8 $ 2 0 / h r  .......... $ 240 .00  
w a t e r l i n e  - A .  Harvey and R .  S t o n e r :  16  h o u r s  @ $ 2 0 / h r  ...$ 320 .00  

f o o t a g e :  230 .7  m ( 7 5 7 ' )  8 $ 2 4 . 5 0 / f t  ...................... $ 1 8 , 5 4 6 . 5 0  

S i t e  p r e p a r a t i o n  by Bema I n d u s t r i e s  L t d .  
p e r s o n n e l  - D .  Lockwood - 1 day  8 $200 /day  ...............$ 200 .00  

I .  Somers  - 1 day  @ $165 /day  ...............$ 165 .00  
M .  Roden - 1 day  8 $145 /day  ...............$ 145 .00  

H e l i c o p t e r  S u p p o r t  by Hor i zon  H e l i c o p t e r s  I n c .  
f o r  d r i l l i n g :  1 8 . 6  h o u r s  8 $ 4 0 4 / h r  ..........$ 7 , 5 1 4 . 4 0  
f o r  s i t e  p r e p a r a t i o n :  1 . 5  h o u r s  8 $ 4 0 4 / h r  ..........$ 606.00  

Accommodation 
Bema c rew - 2 d a y s  8 $52/day  ......................$ 104 .00  
Core  c r e w  - 1 0  d a y s  8 $52 /day  ......................$ 520.00  
Duval crew - 12  d a y s  8 $22 /day  ......................$ 264.00  

Meals  
60 man d a y s  8 $15/man day  ........................... $ 9 0 0 . 0 0  

S u b - t o t a l  .....$ 3 2 , 1 6 2 . 4 0  

.. . / .  .. 
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Brought forward ...........$ 32,162.40 
Duval Labour 

G.R. McKillop - supervision, core logging, report 

M.J .  Gray - core splitting, sampling, etc. 

W 
preparation - 14 days @ $118/day .................$ 1,652.00 
12 days @ $55/day ................................ $ 660.00 

Assaying 
sample preparation - $2.50 x 76 samples II = $190 

= $ 65 
= $140 

analyses for Cu, Zn, Mo - $3.25 x 20 

= $285 
II 

II 
Cu, Mo - $2.50 x 56 
W - $3.75 x 76 - 

$680.. 680.00 

M i  scell aneous 
air photo base map: 1/2 x $2,450 .................... $ 1,225.00 
core b o x e s :  NQ - 1 4  8 $4 .40  + 6% t a x  = $65.29 

BQ - 19 @ $4.55 + 6% tax = $91.63 

156.92 .......$ 156.92 
transportation of core to storage: 1/4 x $280.00 .... $ 70.00 
Bema vehicle rental: 1 day @ $35 .00  ................. $ 35.00 
typing, drafting, printing .......................... $ 100.00 

TOTAL COST ....$ 36,741.32 - - - - - - - - - - - - - - - - - -  

*/E\ 
District Geologist. 



q.d. - quartz diorite 
si 1 ts .- si 1 tstone 

See text for description of 

A1 teration % Sulphides 

abundance) cation per metre ritetite rite rite 

yr- Cha'-'Arse- Molyb- 
PY- Depth Rock Weather- (decreasing Sili- Quartz 

rho- copy-nopy- deni te (metres) Type ing order o f  cifi- veins 

0-3.9 casing 
3.9-6 silts. str. mod. N/M 3 tr. tr. 
6-9 silts. str. mod. 35 3 tr. tr. 
9-12 silts. str. mod. N / M  3 tr. tr. 
12-15 silts. str. mod. 60 3 H / D  tr. 
15-18 silts. str. mod. 60 3 N/D tr. 
18-21 silts. mod. mod. 60 3 N/D tr. 
21-24 silts. mod. mod. N/M 4 N/D tr. 
24-27 silts. wk. str. r i / ~  3 1  tr. 
27-30 q.d. wk. str. 15 2 2  tr. 

33-36 q.d. N/D 2 mod. 20 1 3  tr. 
30-33 9.d. w k .  2 ,  3 mod. 30 1 3 tr. tr. 

36-39 q.d. N/D 2 mod. 20 1 3  tr. 
39-42 q.d. N/D 2 mod. 25 1 3 tr. tr. tr. 
42-45 breccia N/D 2 mod. 30 1 3 tr. tr. 

45-48 breccia N/D mod. 15 1 3  tr. 
48-51 breccia N / D  2 ,  3 str. 5 5  1 3  tr. 
51-54 breccia N/D 2 ,  3 str. 55 1 3  tr. 
54-57 q.d. N/D 2 mod. 70 1 3  tr. 
57-60 q.d. N/D 2 ,  3 mod. 65 1 3 tr. tr. tr. 
60-63 9.d. N / D  2 ,  3 mod. 40 1 3  tr. 

i 

APPENDIX 1 
CORE LOG HOLE # :  CH81-3 

BEARING: 125" azimuth 

alteration 

x 
Recovery 

Core Mo 
P Pm 

Notes 

90 shattered, leached, weathered 455 
85 281 
75 31 6 
100 strong calcite veining 209 

85 shattered, weathered 287 
100 198 
100 strong silicification 151 
90 silicification masks contact 59 
100 strong calcite veining 60 
100 minor silts. inclusions 94 
100 calcite veins, qtz-chlorite veins 36 
100 calcite veins 188 
100 q.d. matrix, silts. and q.d. 138 

100 minor calcite-chlorite veins 93 
100 very siliceous with qtz stockwork 189 

100 stain test - no K-spar 131 
100 167 
100 137 

I t  I1 I 1  

I1 I1 II 

100 strong calcite, clay alteration 200 

fragments 

100 trace sphalerite 200 

I 

. . . / .  . . 



C O R E  LOG HOLE # :  CH81-3 A B B R E V I A T I O N S :  N / D  - none detected q.d. - q u a r t z  diorite 
BEARING: 125" azimuth wk. - weak si 1 ts .- si 1 t s t o n e  
I N C L I N A T I O N :  -65" mod.- moderate N / M  - not measured 

4@ L O C A T I O N :  E 578825 str.- strong tr. - t r a c e  
I *  1. N 5599250 dissem.-disseminated 

C O L L A R  E L E V A T I O N :  2155 m 

disseminated f.g. light brown 
"biotite" 
1f.g. light brown "biotite" ~ 

I 11 I I  II II 

I 1 1 I 1 1 I I 

Idark biotite phenocrysts 

A1 teration 

a b u n d a n c e )  cation per m e t r e  

Depth R o c k  Weather- (decreasing Sili- Quartz 
(metres) T y p e  ing o r d e r  o f  cifi- veins 

iqtz eyes 

I Page 02 o f  4 

660 
~ 3 0 5  
1 136 

2 2 2  
2 0 9  

I 

Notes Mo I PPm 

1.3 m siliceous siltstone inclu- 
sion 

very siliceous sections 
very si1 iceous 
silicified qtz vein breccia 

II II II II 

strong sericite 
II II , reduce t o  B.Q. 
II II 

II II 

disseminated MoS2 

qtz eyes i n  felsic zones 

364 
1 3 2  

2 7 8  
205 
1 2 3  
141 
2 1 3  
129 
170 
430 
152 
5 6 0  
2 5 6  
109 
341 

. . . / .  . . 



C O R E  L O G  HOLE # :  CH81-3 ABBREVIATIONS: N/D - n o n e  d e t e c t e d  
BEARING: 1 2 5 "  a z i m u t h  wk, - weak 
I N C L I N A T I O N :  - 6 5 "  mod,- m o d e r a t e  
LOCATION: E 5 7 8 8 2 5  s t r . -  s t r o n g  

C O L L A R  ELEVATION: 2 1 5 5  m 
N 5 5 9 9 2 5 0  d i s s e m . - d i s s e m i n a t e d  

-~~ ______ 

D e p t h  
( m e t r e s )  

q . d .  - q u a r t z  d i o r i t e  
s i l t s . -  s i l t s t o n e  
N/M - n o t  m e a s u r e d  
tr. - t r a c e  

A1 t e r a t i o n  
Rock W e a t h e r -  ( d e c r e a s i n g  
T y p e  i n g  o r d e r  o f  

a b u n d a n c e )  

q . d .  
q . d .  
q . d .  

s i l t s .  

q . d .  
q . d .  
q . d .  

q . d .  

q . d .  

q . d .  

q . d .  

q . d .  
q . d .  
q . d .  
q . d .  
q . d .  
q . d .  

q . d .  
q . d .  

s i l t s .  

s i l t s .  

1 2 3 - 1 2 6  

1 2 6 - 1 2 9  
1 2 9 - 1 3 2  

1 3 2 - 1 3 5  
1 3 5 - 1  3 8  
1 3 8 - 1 4 1  
1 4 1 - 1 4 4  
1 4 4 - 1 4 7  

1 4 7 - 1 5 0  

1 5 0 - 1 5 3  

1 5 3 - 1  56  

1 5 6 - 1  5 9  
1 5 9 - 1  62  
1 6 2 - 1 6 5  
1 6 5 - 1 6 8  
1 6 8 - 1 7 1  
1 7 1 - 1 7 4  

1 7 4 - 1 7 7  
1 7 7 - 1 8 0  
1 8 0 -  1 8 3  

1 8 3 - 1 8 6  

2 
2 

2 ,  4 

3 

2 ,  3 
2 ,  3 

2,  3 
2 ,  3 

2 

2 ,  3 

3, 2 
2 

2 ,  3 
2 
2 

2 ,  4, 3 

2 ,  3 ,  4 
2 ,  2 

1 1 I I 

S i l i -  
c i f i -  

c a t i o n  

mod. 
mod. 
s t r .  

s t r .  

s t r .  
s t r .  

s t r .  
s t r .  
s t r .  

mod. 
mod. 

mod. 
mod. 
mod. 
mod. 
mod. 
mod. 

mod, 
mod. 
mod. 

s t r .  
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N o t e s  

q t z  e y e s  
s m a l l  s i l t s .  i n c l u s i o n s  
50% s i l t s .  i n c l u s i o n s  

v e r y  s i l i c e o u s  s i l t s .  

g r a d e  b a c k  t o  q . d .  
f i n e r  g r a i n  s i z e  

m i n o r  q t z  e y e s  & d i s s e m .  MoS2 

d a r k  g r e e n  c o l o r  

s t r o n g  s h e a r i n g ,  d i s s e m .  M o S 2  
s t r o n g  s h e a r i n g ,  f e w  v e i n s  
f o l i a t e d  

g r e e n i s h  c o l o r  
II II 

a b u n d a n t  f . g .  l i g h t  b r o w n  
" b i o t i t e "  

1 7 9 . 5  t o  1 8 0 . 8  m - q t z  b r e c c i a  
m i n o r  q .d .  d i k e s  

v e r y  s i l i c e o u s ,  b r o k e n  u p  

221  
545  

475  
6 5 0  

4 4 0  
231  

1 6 4  
233  
1 8 0  

4 1 5  

1 8 3  
3 5 7  
4 4 0  
21  6 
1 7 7  
2 5 8  
1 6 7  

2 2 4  
465  
253  

227 

. . . I . .  . 



CORE LOG HOLE # :  CH81-3 ABBREVIATIONS: M/D - none detected 
BEARING: 125" azimuth wk. - weak 
INCLINATION: -65" mod,- moderate 
LOCATION: E 578825 str.- strong 

COLLAR ELEVATION: 2155 m 
N 5599250 dissem.-disseminated 

Depth 
(metres) 

186-189 
189-192 

192-195 
195-198 
198-201 
201-204 
204-207 
207-210 
210-213 
213-216 
216-219 
219-222 
222-225 
225-228 
228- 2 30.7 

q.d. - quartz diorite 
silts.- siltstone 
N / M  - not measured 
tr. - trace 
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Core Notes Mo 
Rock Weather- (decreasing Sili- Quartz Pyr- Chal-Arse- Molyb- PY- Type ing order o f  cifi- v e i n s  riterho- copy-nopy- denit- Recovery 

abundance) cation per metre tite rite rite PFm 

silts. N/D str. 50 1 3  tr. 100 minor q.d. dikes 127 
ande- N/D str. N/D N/D N/D tr. 100 f . g . ,  dense, siliceous porphyry 8 
site 
q.d. N/D 2, 3 mod. 30 1 3  tr. 100 minor silts. inclusions 95 
q.d. N/D 3 str. N/D 1 3  tr. tr. 100 very str. foliation, masks veins 104 

178 q.d. N/D 3 str. 15 1 3  tr. tr. 100 very si1 iceous 
silts. N/D str. 60 1 3  tr, tr. 100 288 
silts. N/D str. 100 2 1  tr. 100 light grey color 127 
silts. N/D str. 60 1 3  tr. 100 minor q.d. 208 
silts. N/D str. 60 1 3  tr. 100 pyrrhoti te-pyri te veins 128 
silts. N/D str. 60 1 3  tr. 100 bedding 50" to core axis 115 
silts. N/D str. 75 1 3  tr. tr. 100 f.g. light grey bedded silts. 59 
silts. N/D str. 80 1 3  tr. 100 40 
silts. N/D str. 80 1 3  tr. 100 47 
silts. N/D str. 95 1 3 tr. tr. 100 63 

54 s i 1 t s . N/ D str. 135 1 3  tr. tr. 100 

I 1  I1 I1 I1  I 1  

I1 I1 II I1  11 

I1 I1 II I 1  I1 

I1 I 1  I1 I1  I I  

- 



A P P E N D I X  2 

D e p t h  
(4 

0 - 3 . 9  

3 . 9 - 6  
6 - 9  

9 - 1 2  
1 2 - 1 5  
1 5 - 1 8  
1 8 - 2 1  

2 1 - 2 4  
2 4 - 2 7  

2 7 - 3 0  
3 0 - 3 3  
3 3 - 3 6  
3 6 - 3 9  
3 9 - 4 2  

4 2 - 4 5  
4 5 - 4 8  
4 8 - 5 1  
5 1 - 5 4  
5 4 - 5 7  

5 7 - 6 0  
6 0 - 6 3  
6 3 - 6 6  
6 6 - 6 9  
6 9 - 7 2  
7 2 - 7 5  
7 5 - 7 8  
7 8 - 8 1  
8 1  - 8 4  
8 4 - 8 7  

8 7 - 9 0  
9 0 - 9 3  
9 3 - 9 6  

9 6 - 9 9  

C O M P I L A T I O N  qya7 OF G E O C H E M I C A L  

cu 
( P P d  

c a s i n g  
2 1 0  
1 4 6  
1 8 7  
1 0 3  

1 1 4  
1 0 3  
1 1 2  

42  

3 6  
5 7  
5 6  
50  

63  

6 4  
6 3  
6 0  
8 9  
7 0  
7 8  
70  

9 1  
8 0  
8 8  
8 4  
8 4  
9 1  
9 6  
8 4  

6 1  
9 4  
8 0  

1 0 2  

Zn 
( P P d  

P a g e  1 

4 5 5  
2 8 1  

3 1  6 

2 0 9  
2 0 0  
2 8 7  
1 9 8  
1 5 1  

5 9  
6 0  
9 4  
3 6  

1 8 8  

1 3 8  
9 3  

1 8 9  
2 0 0  
1 3 1  

1 6 7  
1 3 7  
3 6 4  
1 3 2  

2 7 8  
2 0 5  
1 2 3  
1 4 1  
2 1 3  

1 2 9  

1 7 0  
4 3 0  
1 5 2  

5 6 0  

3 
2 

2 
2 
2 
2 
3 
2 

2 
2 
2 
3 
3 
3 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
3 
4 
3 

2 
2 

3 
4 

. . . I . .  . 



APPENDIX 2 P a g e  2 

Depth 
( m )  

9 9 - 1 0 2  

1 0 2 - 1 0 5  
1 0 5 - 1 0 8  
1 0 8 - 1  11 
1 1 1 - 1 1 4  
1 1 4 - 1  1 7  

1 1 7 - 1 2 0  
1 2 0 - 1  23  
1 2 3 -  1 2 6  
1 2 6 - 1 2 9  
1 2 9 -  1 3 2  
1 3 2 - 1 3 5  
1 3 5 - 1 3 8  
1 3 8 - 1  41  
1 4 1 - 1 4 4  
1 4 4 - 1 4 7  
1 4 7 - 1 5 0  

1 5 0 - 1  53  
1 5 3 -  1 5 6  
1 5 6 - 1  5 9  
1 5 9 - 1  62  
1 6 2 -  1 6 5  
1 6 5 - 1  68  
1 6 8 - 1  71 
1 7 1  -1  74  

1 7 4 - 1 7 7  
1 7 7 - 1  8 0  
1 8 0 - 1 8 3  
1 8 3 - 1 8 6  

1 8 6 - 1 8 9  
1 8 9 - 1  92 
1 9 2 -  1 9 5  
1 9 5 - 1  9 8  

COMPILATION O F  G E O C H EMICAL ANALYSES 

c u  
( P P d  

80 
88 

1 0 3  
1 0 2  

92  

1 0 0  

9 4  
9 8  

1 0 0  
8 0  

1 0 3  
1 0 2  

9 7  
1 1 4  

8 6  
90 
9 3  

1 0 0  
9 0  

1 1 2  

9 0  
1 2 2  
1 1 5  
1 0 2  

8 2  
8 5  
8 5  

1 7 4  
1 1 3  

8 2  
3 2  

6 2  
6 5  

Zn 
( P P d  

3 7  
4 3  
4 0  
7 5  
63  

5 9  
4 3  

4 9  
4 8  

Mo 
( P P d  

2 5 6  

1 0 9  
3 4 1  
6 6 0  
3 0 5  
1 3 6  
2 2 2  

2 0 9  
2 2 1  
545  
4 7 5  
6 5 0  
4 4 0  
231  
1 6 4  
2 3 3  
1 8 0  

41  5 
1 8 3  
357  
4 4 0  
2 1 6  
1 7 7  
2 5 8  
1 6 7  

2 2 4  
4 6 5  
2 5 3  
227  

1 2 7  
8 

95  
1 0 4  

3 
3 
2 
2 

3 
2 

2 
2 
4 
3 
2 
3 
3 
3 
2 
6 
2 

2 
3 
4 
3 
2 
2 
2 
3 
2 
2 
2 
2 

2 
2 

2 
2 

... I . . .  



APPENDIX 2 

Depth 
( m )  

1 9 8 - 2 0 1  

201  - 2 0 4  
2 0 4 - 2 0 7  
2 0 7 - 2 1 0  
2 1 0 - 2 1 3  
21  3 - 2 1  6 
2 1 6 - 2 1 9  
21  9 - 2 2 2  
2 2 2 - 2 2 5  
2 2 5 - 2 2 8  

2 2 8 - 2 3 0 . 7  

COMPILATION OF GEOCHEMICAL ANALYSES 

c u  
( P P d  

7 4  

1 3 2  
1 1 6  
1 2 0  
1 6 0  

9 8  
7 4  
8 2  
7 0  

1 1 2  

6 8  

Zn 
( P P d  

5 8  

8 5  

1 3 9  
1 7 2  
1 9 2  

21 5 
1 1 2  
1 3 0  
3 2 8  
2 9 4  

1 0 5  

Mo 
( P P d  

1 7 8  
2 8 8  
1 2 7  
2 0 8  

1 2 8  
1 1 5  

5 9  
40  

47  
6 3  

5 4  

P a g e  3 

W 
( P P d  

2 

3 
2 

3 
4 
2 

3 
2 
2 
2 

2 






